LLiepcTiokoB B.I".

dakTopbl USMEHEHUN
rnmobanbHOro N permoHaribHoro
KnnumaTta

(MHMUMaTUBHbIE NCcCcneaoBaHUA)



AHoManuu rnobanbHom TemnepaTypbl 3eMnu no gaHHbIM NCDC.
(oT HopM 3a 1901-2000roabl).

Jan-Dec Global Mean Temperature over Land & Ocean
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[MoTenneHue rmobanbHOro KnnmMmaTta no MoAenbHbIM OLeHKaM MPUNUCLIBAETCA YCUITEHWNIO
NapHUKOBOTro apdpekTa B pesyrnbsrate aHTPonoreHHbIX BoibpocoB CO2 1 meTaHa.

Ha camom gene coBpeMeHHOe NoTensieHne — 3TO YaCTHbIW Crlydan eCTeCTBEHHbIX
konebaHum KnumaTa pas3Horo BpeMeHHOro macwraba, Ha KOTopble HaknaabiBaeTcs
NapHUKOBbLIN 9P EKT.
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PernoHanbHble 0COOEHHOCTH
TpeHabl Temnepatypbl 1976-2011rr. 3uma.(°C/10 neT)

[LIJepCT+0KOB B.I. Ce30HHbIE 0COBEHHOCTM n3MeHeHun knumata 3a 1976-2011 roabl.\\Tpyasl BHUATMU-MLUL,

BbIN.176 (B nevatwn)]
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- TToTenneHne HabnogaeTcs Ha OOLLVPHOW TEPPUTOPWUN B

CeBepHon AMepuKe C LEHTPOM B panloHe reoMarHMTHOro nostca n Ha
BbITSHYTbIX Tepputopusix ot CkaHgunHasum o Namupa-Tubeta u ot
CeepHon 3emnu o Amypa.



TpeHgbl Temnepatypbl 1976-2011rr. BecHa. weperoos 5.1 Toyaw

BHUAMMW-MUL, BLIN.176 (B Nne4aTn)]
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BecHoun — Hanbonbllee noTenneHne Habnoaaetcs B EBpone, B ceBepo- BOCTOYHOM
nonosuHe A3sun n B CeBepHon AMepuke B paloHe reoMarHMTHOro nosntoca.



TpeHnabl Temnepatypbl 1976-2011rr. J1eTO. [wepcriokos 5.1 Tpyasi BHUMIMA-MLI,

BbIN.176 (B neyatn)]
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JleTom — notenneHne B panloHe reoMmarHMTHOrO nostca, B EBporne n Ha
ceBepo-BOCTOKE A3umn.



Tpenabl Temnepatypbl 1976-2011rT. OCEeHb. wwepcnows 5. Toyas

BHUAMMW-MUL, BLIN.176 (B Nne4aTn)]
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OceHblo — notenneHne Ha cesepe CeBepHoU AMepUKn, B BOCTOYHOU
EBpone v Ha ceBepe danbHero BocToka




TpeHabl cpegHerogoBon TemMnepaTypbl
1 976'20 1 1 rr [WepcTiokos B.I. Tpyasl BHUATMUW-MLA, BbIN.176 (B nevatu)]
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Bce KapTbl MOKa3blBalOT CyLLlECTBEHHbIE PETNOHAJIbHbIE PA3JIUHNA —
B USMEHEHUAX KITMMaTa



CpaBHeHMe n3aMeHeHU rmod6anbHOro
N BbICOKOLLMPOTHOIo Knumara

AHOManuu rnodansHon
Temneparypbl.

AHOManuu Temnepartypsbl B LULMPOTHON
30He 70-85°CLU nx 60-neHTHaA
coctasnawowasa [Pponos U.E. n ap.

[NloTenneHue B 1930-e roabl
n nocne 1975 roga

Jan-Dec Global Mean Temperature over Land & Ocean
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JIHEeWHbIN TpeHa NoTenneHns

NPUNUCbIBAETCA aHTPOMOreHHOMY
NnapHMKOBOMY 3d0(PeKTY

Bknag nuHenHoro tpeHaa 13%
(mapHuKoBbIN adpdpekT) Bknag 60-neTHero
konebaHusa 39% (ecTtecTBeHHble KofiebaHus
Knumara)



AHoManun cpegHerogoBou rnodaneHon Temnepatypbl [Orssengo G., 2010]

Global Yearly Mean Temperature Anomaly (GMTA) Observations and Model
For the model, GMTA = 0.0059(Year-1880)- 0.52 + 0.3Cos(((Year-1880)/60)"2*3.1416)
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[NokasaHo, 4To bonwe 60% noTenneHuns KnmmvaTa aBnaeTcsd
pe3ynLTaToOM eCTeCTBEHHbIX LMKNOB, KOTOPble CYLLECTBYIOT B
COJTHEYHOWU cucTeme.

KakoBbl NPUYNHBI NOABIIEHNA €CTECTBEHHbIX LUKITOB?



BaxHaa nHdopmauuma ana nccnegoBaHunm

[1aBHO yCTAHOBIIEHO, YTO
OnnTernbHbIE Npouecchl B atTMocdepe popMupyroTcs noa
OenNCTBMEM BHELLHUX NO OTHOLLEHUIO K aTMocdepe

NCTOYHUKOB SHEPTUA

[JlopeHu 3.H. 1970., Mapuyk '.\1. 1974, MoHuH A.C. u gp. 1974, MycaensH
LLLA. n gp.1976].

BoiBoa: INpnynHbl KonebaHuin knumaTa HeobxXxoanMo UckaTb
BHe aTMocdepsl

CyLUecTBYET HECKOSBbKO rMnoTes o0 NpuyYnHax U3MeHeHUmn u
KoneobaHum knumaTta



MpUYNHBbI UBMEHEeHNN N NPOrHO3bl KNMMaTa

'MnoTte3a 1:
MapHukoBbIN apheKT

[1lo MmoaenbHbIM OUEHKaM

BTOPOE NnoTteryieHne ABrdeTcd
cneacrtenemM ycuneHums
AdHTPOMNOreHHOoro NapHMKOBOIO

adbpekTa.

Mo aHcambnto
douns.-mat. mogenen
[Menewko B.I1.
OueHOYHbIN
aoknaa]

1o T T T T 1 2060, 0,83 [T
080 IPCC projection for a warmmg ( v .89) (2100, 0.63)
I—lo of 0.2 deg C per decade o § e
- S °*T Model GMTA (2000, 0.48) ] =]
. /
CTaTUCTUYECKON % ou | (Orecondo, £a3 : o
Mo4erum [Orssengo ® 20| Observed GMTA ' (1940, 0.13) y (2090,0.41) |
= (hadcrut3) D BN W
G., 2010] Sl | v |
g' (1880, -0 22) (20300 08) N
2 -0.20 + + + Linear =
3 ! -0.29) Anomaly
2 =0.40 T 1 1 1
3 —"] \t Colder than model pattern
s | Warmer than model pattern
000 (1910, -0.64) |
; | I | Model: Little change in GMTA for the 21st Century!
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TemnepaTypa B ueHTparnbHon AHrnum ammou (°C).

CKOJ‘II:3FILLI,I/Ie Nno 7-netTndam crnaxeHHbleé 3Ha4vyeHun4.
[WepcTiokos b.I'., Canyrawsunun P.C. 2010] /
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3a 350 net Habntoganock Tpu NosHbIX hasbl konebaHum kKnumara.
B Hayane XXI Beka HacTynuna ovyepeaHasa paza MakCMuMyma BEKOBOIO
LMKNa, 3a KOTOPOW Bcerga npuxogmna dasa noxosogaHus.



[lononHuTenbHbIe CBeaAeHUSA
0 (PU3UKO-MaTeMaTU4eCcKmnx moaensx

KITMMaTa
e [1pOrHo3bl U3IMEHEHUN KNUMATa CTPOATCS Ha OCHOBE
rnodanbHbIX MOSHbIX PUINKO-MATEMATUHECKNX MOAOENEN

« Ho 3T moagenu onucbiBalOT pernoHarbHble HOPMb
KnumaTa ¢ oumbkamm 0o 5-6 rpagycoB, a Anst NporHosa
KnMmMmaTa Heobxoarma TOYHOCTb 40 AeCATbIX Aonewn

rpagyca

« Heobxooumbl nccriegoBaHns NPUYMH OLLIMOOK



[MpoBepkKka OCHOBHOMW rMnoTes3bl.

OueHKn BKnaga CO2 B USMEHeHUs Knumara
no AaHHbLIM HaONaAeHUN

Bo Bce ce3oHbl roga
NONOXUTENbHbIE TPEHObI
npeobnapatoT Ha Tex
reorpadpunyeckmx LUnMpoTax,
Ha KOTOpbIX HOpMa
pagnaunoHHoro banaHca
OKOJO HYISA UNu
oTpuuaTenbHas.

3aBMCUMOCTb TPEHOOB OT
paguaumoHHoro 6anaHca
SIBNSAETCS J0Ka3aTenbCTBOM
peanbHOCTN yCUNEHNS
NapHMKOBOro adpdoekTa

B cyxomn 6e3ob6nayHomn
atmocdepe Bknag CO2 B
U3MEeHEeHM1A Knumara
cocTaBnsieT OKoro 25%
obLwen gucnepcumn

OcTanbHble 75% ?

NOBTOPSIEMOCT

[ToBTOPSIEMOCTb MOMNOXUTENBHLIX TPEHAO0B
TeMnepaTypbl BO3[lyXa Ha pasHbIX LUNPOTaxX U B
pa3HbIX Ce30Hax roga



[lononHuTenbHble cBeaeHnsa o CO2:

*OKeaH s1BNsieTcs HencyepnaemMbliM MCTOYHUKOM pacTBopeHHoro CO2

[1lpn NnoBbILLEHNN TEMMNEPATYPbI OKeaHa N3 HEro BblAENSIETCH
pacteopeHHbIM CO, 1 nepexoamT B aTMocdepy,

* a Npu NOHWXeHNM TemnepaTypbl okeaHa CO, nepexoaut u3
aTMocdepbl B okeaH (pacTtBopsieTcs) — 6anaHc notokoB CO2 oKOso Hyns

*BaxxHo, 4To notokn CO, Ha rpaHuLe okeaH-atmocgepa B 100 pas
npesbiwatoT konnyectso CO_, KOTOPOE BbIAENSAET YENIOBEYECTBO

BbiBoAabl 1:

« CoBpeMeHHOE NoTensieHne Knumara Ha 25-30%
obycroBneHo ysenmyeHnem koHueHTpauum CO, B
aTtMmocdepe

* Heobxogmumo yunTbiBaTh, YTO YBENMYEHNE KOHLIEHTPALUN
CO2 nponcxoauT 3a CHET HE TONBbKO aHTPOMOreHHbIX, HO U
eCTeCTBeHHbIX NCTOYHUKOB

* BbiBOAbLI O NPEUMYLLIECTBEHHO aHTPOMNOreHHoOM npupoae
COBPEMEHHOIO NOTENSIEHUA KNMaTa npoTuBopeYaT JaHHbIM
HabnageHA



N3meHeHeus KnumaTta - [unorte3sa 2:
N3MeHeHue aTMmocrepHOU LUPKYNALUn

(no paHHbIM KoHOHOBOM H.K. 2011)

Surface Temperature (deg C)
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Global Yearly Mean Temperature Anomaly (GMTA) Observations and Model
For the model, GMTA = 0,0059(Year-1880)- 0.52 + 0.3Cos(((Year-1880)/60)'2*3.1416)
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S Al - L
(1880, -0 22) /& (2030, 0 06) |
Sy 1 i Linear =
y Anomaly
v (|970 029)
] | | Cold lh mod Ipall
| Warmer than model pattern
(1910, -0.64)

Modol Little change In GMTA for tho 21st COntury!
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NepBoe rnobanbHoOe
norenneHue

ObINo cBsA3aHO C
yBenuyeHnem
NPOOOIMKNTENBHOCTH
30HaNbHOW LUMPKYNSLMMN.

YBenmyeHume

NPOAOIMKUTENBHOCTU
nepemMeLleHuns
ATNaHTUYECKNX LIMKNOHOB
BOOSb NObepexbst EBpasnn
cnocobcTBOBAaso NOBbILLEHUIO
TemnepaTypbl BO3Qyxa B
ApKTnyeckom baccenHe u B
YMEPEHHbIX LLUNPOTaX.



Surface Temperature (deg C)
S =3 =3 o o o =3

s
3

BTopoe rnobanbHoe
noTenneHne cBA3aHo C

=, POCTOM MPOAOITKNTENTBHOCTU
e AT Py “‘°f::::)“"l — LMpKynaumu € UMKNoHamu Ha
e l’m'“j F<2e  MOMI0Cax.

Lt 2 A TN ['1py Takon LUMPKYNALUN B
,,::”'"“\:A S |1 CeBepHOM 1 KOXHOM

%&1 . o oo -] MOnylwapusax npomMcxoaaT

oW i S BbIXOAbl LMKITOHOB U3 HU3KNX
" [rmingn emecvemottsonn T~ LLUMPOT B BbliCOKMe. OHK

. l | | uodol umocmngolncmuormozutconmry: CO”pOBO)K,D,afOTCﬂ
R RS SRS S E S HOBbBILLEHNEM TemnepaTtypbl B

cpeHnX " BbICOKUX LULNPOTAaxX.

A 4TO MOCIYXNIO NPUYNHON U3MEHEHUA aTMOCEPHOU LIMPKYALNN
?

OTBET: NPUYUHONM NOCNYXXUIN PerMoHarnbHble U3MEHEHUS
TemnepaTypbl MOBEPXHOCTM OKeaHa. . . . .



N3MeHeHUusa Knmmara - rV"'lOTe3a 3:
N3meHeHuns B 6anaHce TennoobmeHa okeaH-atMocdepa

« ATMOCdepa B3aMMoOencTByeT C BEPXHUM CIoeM nepemeLimBaHung

OKeaHa (TonwuHa cnos ot 400mM go 1600 meTpoB), B Moaenax 3agaHo
700 M

* TonuwwHa, macca u Tennocogep>xaHne crnosd NSMeHAKTCA BO BPEMEHN

* W3meHeHne macchl B3auMoOencTBus onpenenaer UsSMeHeHune
NHEPLIMOHHOCTM KonebaHun Knnmara u rogqoBoro xoaa

« 3anasgblBaHWEe rogoBOro Xxoga MoXeT 6bITb MEPON MHEPLIMOHHOCTH
KnMMaTta u XxapakTepucTukoun TennoobmeHa mexagy atmocdepon u
CIloemM nepemMeLLnBaHng okeaHa

 Wnpekc nHepumnoHHoctu [LLepcTiokos, 2008]:

— _1_ (T _T ) T2 — TemnepaTypa BTOPOU NMosioBUHLI roga
9, - I T1 - TemnepaTtypa nepson NOMOBMHLI roga

NHOeKC KOCBEHHO OTpaXkaeT TOSILWMHY Cros B3auMO4eNCTBMUA OKeaHa
c aTmocdhepom



[1py ymeHbLUEHUN
NHEPLMOHHOCTU Y
TONLWNHbI CIOS
B3aMMOOENCTBUA
YMEHbLLAETCs CTOK Tensa B
OKeaH, a Temnepartypa
BO3[yXa NOBbILLAETCH
(KoadppuumeHT
Koppensuun -0.86). 08 1

06 +

MHoroneTHue KonebaHna nHAeKca
WHEePLUUOHHOCTU N cpeaHeroaoBas
TeMnepaTtypa Bo3gyxa Ha TeppuTopum
Poccumn

12 7 K

T[°C]

+ 6.5

[lononHuTenbHbIE 04 il
nccrnegoBaHUs Nokasanu, 02 | —

+ 55
YyTo

Npu YyMeHbLLEHNU
NHEPLMOHHOCTH
NoBbILLAETCA

9KCTpemMarnbHOCTb KnumaTa 0.6 HHHHHHHHHHHHAHHHHHHHHHHHHHH A 4.5
Ha 90% cTaHuunmm CeBepHOro
nonyLapus

02 +

04 1

Foapbl
BbiBOA: NnepemMeHHas TonuwmHa crnosi B3anmMogencTamng
oKeaHa Cc aTMocepon — HEYYTEHHbIN hbakTop KonebaHmnn
Knnmarta



N3meHeHUs knumara - FT'mnoresa 4:
Kocmuyeckue cpaktopbl

a 15

CeBepo-toXHOE 10T
YCKOpEHNE 05 +
OBWXEHUA 3emnu (2) 00 |
n Temnepartypa
Bo3ayxa (1) B A
LLUMPOTHOM 30He 0-60° 10T
C.uw. no MecAuam 15 —

1 2 3 4 5 6 7 8 9 10 11 12
Ce3oHHble aHOManun )
B ABWXXEHUU 3eMnu 1ol
no opbuTte 08 |
COMpOoBOXaakTCs 06 1
CE30HHbIMM 04 1
aHoManusamm >
Temneparypbl o1
BO34yXxa C 04l
3anasgbiBaHNEM 1-2 06 —

1 2 3 4 5 6 7 8 9 10 11 12
Mecsua Mecau

06

1 04

T 0.2

+ 0.0

+ -0.2

1+ -04

+ -06

+ -0.8

-1.0

1.5

+ 1.0

+ 05

+ 0.0

+ -05

+-1.0

-1.5

1922-1954rr.

—o—1

1964-1999rT.

BbiBoa: acTpoanHamMmmnyeckme aHomMmalinmn — oanH U3 CbaKTOpOB KInnMaTta



Bknag cknoHeHust JlyHbl B 00LLYIO ANCTIEPCUIO

aTmocdepHoro gaeneHus (B %). JIyHHbIM MecsL 12

B >=00 ,
B 350.399
B 300.349
M 250..29.9
I 20.0..24.9
I 15.0..19.9
. 10.0..14.9
<10.0

[WepcTiokos B.I. Bapuauyum atmocdepHOro gasneHns B fIyHHOM CUAEPUYHECKOM
mecsaue. \Tpyasl BHUATMUW-MLUL, BbIN.176 (B nevatn)



Bknaga cknoHeHust JlyHbl B 00LLYIO ANCMIEPCUIO
aTMmocdepHoro gaenenuns (B %). JIyHHbI mecal, 13
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[WepcTiokos B.I. Tpyael BHUMTMU-MUL, BbIN.176 (B nevatn)]



Bknaga cknoHeHust JlyHbl B 00LLYIO ANCMIEPCUIO
aTMmocdepHoro gaeneHuns (B %). JIiyHHbIn mecay, 1
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[WepcTiokos B.I. Tpyael BHUMTMU-MUL, BbIN.176 (B nevatn)]



Bknaa cknoHeHus JlyHbl B 00LLYHO AMCNEPCUIo
aTMocdoepHoro aaeneHuns (B %). JIyHHbIN mecal, 2
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[WepcTiokos B.I. Tpyasl BHUMTMU-MUL, BbIN.176 (B nevaTtn)]



Bknaa cknoHeHus JlyHbl B 00LLYHO AMCNEPCUIo
aTMocdoepHoro aaeneHuns (B %). JIyHHbIN mecal, 3
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[WepcTiokos B.I. Tpyasl BHUMTMU-MUL, BbIN.176 (B nevaTtn)]



Bknaa cknoHeHus JlyHbl B 00LLYHO AMCNEPCUIo
aTMocdoepHoro aaeneHuns (B %). JIyHHbIN mecal, 4

B >=00 -
B 350.399
B 300.34.9
M 250..29.9
I 20.0..24.9
I 15.0..19.9
.| 10.0..14.9

<10.0

[WepcTiokos B.I. Tpyasl BHUMTMU-MUL, BbIN.176 (B nevaTtn)]



Bknaa cknoHeHus JlyHbl B 00LLYHO AMCNEPCUIo
aTMocdoepHoro aaeneHuns (B %). JIyHHbIN mecal, 5
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[WepcTiokos B.I. Tpyasl BHUMTMU-MUL, BbIN.176 (B nevaTtn)]



Bknaa cknoHeHus JlyHbl B 00LLYHO AMCNEPCUIo
aTMocdoepHoro gasneHus (B %). JIyHHbIN mecal, 6

N v
g2 LU
S

10.0..14.9
<10.0

[WepcTiokos B.I. Tpyael BHUMTMUW-MUL, BbIN.176 (B nevatn),
JTyHHbIE BO3MYLLEHMSI B UIBMEHEHUSAX CKOPOCTUN BpaLLeHns 3emnn 1 B
aTMocdepHOoM gasneHun. Meteoponorusa n rugponorus (B nevaru)]



Bknaa cknoHeHus JlyHbl B 00LLYHO AMCNEPCUIo
aTMocdoepHoro aaeneHuns (B %). JIyHHbI mecau, 7
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Bknaa cknoHeHus JlyHbl B 00LLYHO AMCNEPCUIo
aTMocdoepHoro gasneHus (B %). JIyHHbIN mecal, 8
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[WepcTiokos B.I. Tpyasl BHUMTMU-MUL, BbIN.176 (B nevaTtn)]



Bknaa cknoHeHus JlyHbl B 00LLYHO AMCNEPCUIo
aTMocdoepHoro aaeneHus (B %). JIyHHbI mecau, 9
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[WepcTiokos B.I. Tpyasl BHUMTMU-MUL, BbIN.176 (B nevaTtn)]



Bknaa cknoHeHus JlyHbl B 00LLYHO AMCNEPCUIo
aTMocdoepHoro gaeneHuns (B %). JIyHHbIM mecal, 10
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[WepcTiokos B.I. Tpyasl BHUMTMU-MUL, BbIN.176 (B nevaTtn)]



Bknaa cknoHeHus JlyHbl B 00LLYHO AMCNEPCUIo
aTMOCCpepHoro OaBneHnsd (B %). JIlyHHbIK Mecal 11

[paBuTaLMOHHOE
Bo3aeunucteue JlyHbl
NpoCrexXnBaeTcs B
BO3MYLLIEHNAX
aTMocdoepHoro
OaBrieHna
BblpaXX€HHbIMU
CE30HHbIMU U
LLUINPOTHbLIMU
0CODEeHHOCTAMMN.

ameHeHna gasneHns nog BNMdgHMEM acTpogmHaMnUYecknx qoakTopos
HEN30EXHO COMPOBOXAATCA NUBMEHEHUSAMN B aTMOCHEPHOU
LMPKYNALUN N UISBMEHEHNSMU KNMaTa

[WepcTiokos B.I. Tpyasl BHUATMN-MUL, BbIN.176 (B neyaTtn), «J1yHHbIE
BO3MYLLEHUS B UBMEHEHUSX CKOPOCTU BpaLeHna 3emMnn 1 B aTMocdepHOM
aasneHnny. Meteoposnorna un rugponorus (B nedatun)] ]



OCHOBHbI€ BbIBOAbI

CoBpeMEHHbIE N3MEHEHUST KNUMaTa ABMSATCS odepeaHon dha3omn
eCTECTBEHHbIX KonebaHnm KknumaTta, Ha KOTOpPble HaKnaabiBaeTcs
napHUKoBada cocTaBndaoLwasa (Bknag ee okono 25%)

[MporHocTnyeckne drsnko-maTemMmaTnyeckme MOAENN, YNPOLLIEHHbIE
[10 OHOrO aHTPONOreHHoro hakTopa OLLNBOYHbI.

npOFHO3I:>I OanbHeuwero dHTPOMNOrNreHHOoro rnortenneHna KrinMmata m
BbIBOlbl O CKOPOUN TEPMNYECKON KaTaCTpOCbe yerioBevectBa CUIIbHO
npeyserinyeHol

CoBpeMEHHLIX 3HaHNN 00 YCTPOMNCTBE KNMMaTUYECKON CUCTEMbI
HeOOoCTaTOYHO ANs NOCTPOEeHUS PU3NKO-MaTeEMaTUYECKUX MoaeNen

ELLle MeHbLLE N3BECTHO O MEXaHM3Max BO30ENCTBUSA BHELLIHUX
(haKkTopOB Ha KNMMAaTUYECKYO CUCTEMY

Heobxoanmbl LUMpOKMe nccrnenoBaHus Bcex (haktopoB
U3MEeHEeHUN KNMmMaTa Ha OCHOBe pe3yrnbTaToB HabrnaeHun.

HeobOxooumbl HOBble Moaenu KnnuMmara, NMNOCTPOEHHbIE Ha
OCHOB€ HOBbIX pe3yJibTaTOB UccnenqoBaHnun



MHeHne konner

16-19 HOs16pSA 2010 r. B Knese coctosinack MexgyHapoaHas KoHhepeHuums
“I'MmobanbHble N perMoHanbHble NU3MEHEHUS Knumarta”.

3 pelueHna KoHdepeHuun:

aHTponoreHHas cocrasndtoLlas B NoTenneHnn KnmmaTa paccmaTpmBaeTcd
Kak o4uH 13 JoNONHUTENbHbLIX PAKTOPOB N3MEHEHUW KnnmMara, B OTNnYmMn ot
3asBneHus MI'OMK o ToM, 4TO aHTPONOreHHbIN YrIeKNCIbIA ra3 ABnseTcy
rMmaBHbIM BUHOBHUKOM NOTEMSIEHUSA KNMaTa BTOPOW NOSoBUHBLI XX BeKa.

HabrnoaaeTca 50-70-NeTHAS LUKITMYHOCTL B CKOPOCTU N3AMEHEHNA
rmobanbHOn NnPM3eMHON TeMriepaTtypsbl, o6ycn0|3neHHas| ecTeCTBeHHbIMUA
npoueccamunm B KIimMaTn4eCKon cCnctemMe.

Ha cdpoHe perynsipHbIX KNMMaTU4ECKUX N3SMEHEHNI OTMEYEHbI MEXTOA0BbIE U
NEeCATUMNETHMNE KBa3unepuoamnyeckmne konebaHms 0CHOBHbIX
rMapPOMETEOPONIOrMYECKUX NapaMeTPOB, 00YCOBEHHbIE ECTECTBEHHbIMU
npoueccamu, NPoTeKaLWMUMN B KNUMaTUYECKON cUCTEME.

3adhMKCMPOBAHO, YTO B NocrnegHee AecATUNeTME HAMEeTUNAach TEHOEHUNS
CHMXXEHUS1 CKOPOCTW pocTa rnobanbHom Temnepartypbl kak B CeBepHOM, Tak U
B KO>xHOM nonyLapusix, YTo MOXeT ObITb CIeACTBMEM B3aMMHOM
KOMMNeHcauuy NapHUKOBOro adhdekTa N CHUKEHNS TeMNepaTypbl,
BbI3BAHHOIO €CTECTBEHHbLIMW reopn3nyecKnmMm npoLeccamm.



Kak pewatb npobnemy?

Akagemuk A.C.MoHUH oTmevan:

«Knumart noHsTmne rmodanbHoe, peleHne KoTopon TpebyeT cnHTesa
MHOroo6pasHbIX 3HaHUW U3 pasfnnYHbIX OTpacnemn Hayk o 3emne u
doM3nKO-MaTeMaTUHECKNX HAYK»

[Mpobnemy moxHo pewnts B0 BHANTM-MULO o6beagnHEHHBIMU
YCUITNAMU CNeLnanmncToB CMEXHbIX HayK 0 3emMrie Ha OCHOBE
nccnegoBaHuUm pesyrnsratoB HAbMOOEHUI.

BHUT MN-MUL moxeT cTtatb Nnaepom B nccriegoBaHUSX NpuynH
N3MEHEHNW KNMaTa 1 NOCTPOEHNSI HAYy4YHO-0OOCHOBAHHbIX
NPOrHo30B KnNumMaTa Ha nNpeacTosLlne aBa AeCcATUneTus.

A HOBbI€ NPOrHO3bl 4aAyT HOBbIE BO3MOXXHOCTU AN 06CnyXnBaHMS
noTpebutenen HayKOEMKOW ruapoMeTeEOPONOrMyeckon npoayKunemn



[MpOrHo3 noBbIWEHUA NOTEHUNASTbHOMN
NepeveHb paboT ANA NoONy4eHuUs ONacHOCTU NECHbLIX NMOXapoB K 2025 T. B (%)

KapTbl: OTHOCUTENBbHO HOPMbI 1961-1990 IT.
1.lNogroToBKa AaHHLIX MO BCEMY MUPY

2./\ccnepoBaHne NpnynH N3MEHEHNN
rnmobanbHoro KnMmarta

3. ccnegoBanune npmnynH konebaHnm
Knumara : _
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5.Pa3paboTka MeToao0B BblAENEHUS
PUTMOB

6.Co3gaHme ctTatTMcTU4eckon moaenu
NpOrHo3a Knumara

7.INporHo3 knumata o 2025 roga
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