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BBO/IHbIE SAMEHAHNWA

= BOKpyr TeMbl — CJIMIIKOM MHOI'0 IIYMUXMU: OT Xaina (uppoBU3aLMU) K Xalny (JeKapOOHH3al1H )
= YeM GoJiblile IIYMa, TEM CJI0XKHEE pa306paThCs

® HO aBTOp nonpo6013a11 W TOTOB IIOAEJIUTbCA HEKOTOPBIMH Ha6J'II'O,£[€‘HI/IHMI/I
= ByneM oTTankuBaThCs OT (MOYTHU) 6€CCIOPHBIX JAaHHbIX

= XOTs 10 PsIIy BOIPOCOB COXPAHSIIOTCS JUCKYCCHS, Jla K BOOGIIE — MO/Ie/IbHbIE OLIEHKH €CTh MOZieJIbHbIE
OLlEHKU

= HauboJee KOpPpPEKTHbIE pa6OTbI MNPpUBOAAT OLIEHKY BEPOATHOCTH HE TOJIbLKO YUCJI€HHbIX OLI€EHOK, HO U YTBep)K,ELeHI/Iﬁ

= ABTOp PU3HAET, YTO:

= TeMIlepaTypa NIOBbIIIAETCA
= TeMIIepaTypa MMoBbINIAE€TCA, BBICOKOBEPOATHO, IOCTATOYHO 6bICTpO

= TeMIiepaTypa NOBbIIA€TCA, BBICOKOBEPOATHO, JOCTATOYHO 6bICTpO, B TOM 4YUCJIE (I/I, BHUIHUMO,
HpeI/IMYIJ_[eCTBeHHO) BCJIeACTBHE AeATeJIbHOCTHU Y€J/JIOBEKA

» [Toexanu!
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ACITEKT Nei. A4YTO Y HAC bblJIO C

Yo
RoF

[©)]
WHIM PAH

TEMIEPATYPOW? (1500 JIET)

= Jla: moBbIIAETCS, U JOCTATOYHO OBICTPO.

= OZHAKO, eCTb HI0OAHCHI: JIOBEPUTEJIbHbINM HHTEPBAJ OL[€HOK MPOULJIOro, CTPOTro rOBOpPS, HE
N03BOJISIET TOBOPUTH O OecnpeleleHTHOW CKOPOCTU HbIHELIHETO MOBbILIEHUS

* WJIM BCE-TaKU HaJ0 aKKYypPAaTHO ITIOCYUTATb BEPOATHOCTb TaKoH TPaeKTOPHUH (a He IIPOCTO

M300paXkaTb UHTEPBaJIbI)

= eCTb OLI€HKH 6eCHpeI_le,Z[eHTHOCTI/I OAHOBPEMEHHOCTH ITOBbIIEHHWA 10 KOHTHHEHTAM
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Hcmounuk: https://earthobservatory.nasa.gov/features/GlobalWarming/page3.php
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4 ACIEKT Neti. A YTO Y HAC BbUJIO C

TEMIIEPATYPOW? (800 000 JIET)

= HplHelllHee noTenieHue NpocTo "TepseTcs’ Ha GoHe KoJiebaHUM, HAOJII0IaBIINXCS JAaXKe B
OTHOCHUTEJIbHO HeZJaBHEM (110 Te0JIOTUYECKUM MepPKaM ) MPOIIJI0M

= Y Hac HET TOYHbIX AJaHHBIX, YTOObI CYAHUTDb 00 0COOEHHOCTAX 6bICprIX InponeccoB

= CneactBue N2l: faxke Ha KOPOTKOM (110 re0JIOTMYeCKUM MepKaM) UHTEpBaJie He CTOUT
nepeoleHMBATh 3HAUMMOCTb aHTPOINOTeHHOTo paKTopa

= CJIe,Z[CTBI/Ie Ne2: KOorga M B KaKy10 CTOPOHY ME€XdHHU3MBbI 3apa60Ta}OT — 10 KOHIIa HEACHO
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‘4 ACHEKT Nei.AYTO Y HAC BBLJIO C L
TEMIIEPATYPOW? (67 000 000 JIET)
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Hcmounuk: An astronomically dated record of Earth’s climate and its predictability over the last 66 million years (10.1126/science.aba6853)
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ACIIEKT Ne1. AHTO Y HAC bblJIO C
TEMIIEPATYPOUW? (500 000 000 JIET)

OCHOBHOU BBIBO/, 110 pa3zieny — (MpU BCEX 0O4EBUIHOCTH ) He Oy/leM 3a0bIBATh, YTO HbIHEIIHUU
JIUCKYpC — 3TO:

|3x>z:

= He PO TO, YTO MbI 'CHlAcaeM MJIAHETY ',
= a IPO TO, YTO Mbl MUHMMHU3UPYEM NOTEPHU OT (HEU3O6EKHOT0?) IJ106aJIbHOTO MOTENJIEHUS

Temperature of planet Earth

cm|o|s|D| c|P|Tr|l 3| K | Pal| Eocene | OI | Miocene Pliocene | Pleistocene [ Holocene

PETM Lisiecki and Raymo (2005) & Hansen et al (2013) —— EPICADome C, Antarctica (x 0.5) —— EPICADome C, Antarctica (x 0.5) +25

+14 - Early Eocene Lisiecki and Raymo (2005) & Hansen et al (2013) NGRIP, Greenland (x 0.5)
+12 - e Marcott et al (2013)
® Berkeley Earth land-ocean +20
® IPCCARSRCF8S
+10 o B ®
m E +15

T

°C vs 1960-1990 average
°F vs 1960-1990 average

Permian o -

. ROyer et al (2004) - CO2 from GEOCARB (x 2.0)
-5 = == Royer etal (2004) - CO from prosdes (x 2.0) f— ZaCh“ etal (2005) & Hansen El al (2013)
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GSF 2014

Hcmounuk: https://en.wikipedia.org/wiki/Geologic_temperature_record
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ACIIEKT Ne2. Ob OTBETCTBEHHOCTH

= OK. UcxoauM U3 TOT0, YTO «HarpeBaeMcsl U HaJlo CPOYHO YTO-TO JesaTh"

= A UMeHHO: 3a OXJIaXK/IeHHe IJIaHeThl HaJl0 OyAeT 3aNJIaTUTh CHUKEHUEM
(06Hy/1eHHEeM ) YK CThIX BbIOpocoB Co2 (Ilapuxckoe coryamenue, [1C)

= Bompoc: KOMY U CKOJIBKO IJIATUTH?

= 31ecb MUHUMYM 4 nnogacnekTa (IIC X Bo MHOrOM HTHOPUPOBAJIO):
= 2 CKOJIbKO CTOUT?
= KTO IJIaTUT? (MOTpPeObUTE b MU IPOU3BOJUTEJID)
= YYUTBIBAIOTCS JIM MPOLLJIbIE "3acayru” (BbIOPOCHI)?

= KaK YYUTBIBATh (€CJIM YUUThIBATh) UHAUBUYAaJIbHBIM CTPAHOBOU OaJsIaHC
BBITOZ/TIOTEPH?

OT/leJIbHAsA TeEMa: YBSA3Ka C IPUOPUTETAMHU pa3BUTHA MUpa (SDG) u pa3HbIX CTpaH

@
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WHIM PAH

ACIIEKT Ne2/1. CKOJIbKO CTOUT?

= TOYHBIX OLIEHOK HET
= OCHOBHOMW HeOIlIpe/leJIEHHOCTD — B IIporpecce TEXHOJIOTUH

= B paMKax CylleCTBYIOIIMX TEXHOJOTUU — 3aNPeIEIbHO AOPOT0
(oueHb rpy060: BTpOE AOPOXKE)

= [Ipu 6bICTPOM MpoOrpecce — 0O4eHb J0POTro (BABOE AOPOXKE)

= 1 Mecs1, B roay 0yziemM paboTaTh 0€eCIJIaTHO' (Ha OXJIaKJEeHUE MJIaHEThI )
= [Ipu KpaiHe OBICTPOM IPOrpecce — HEMOHSATHO
= [IpocTou nmpumep - 3J1IeKTPOMOOHIIU

= @CJIM 0JIHAA CTOUMOCTH BJIaJleHUA B 2-3 pa3a Bblllle, a pA/
IOTPEOUTENbCKUX CBOMCTB Xy2Ke — 3TO He pelleHue!

@



4 ACIIEKT Ne2/2. 0Ob OTBETCTBEHHOCTH.
[JIATUT IIOTPEBUTEJIb UJIXA ITPOU3BOAHUTEJIB?

=B paMKax NpUHATOrO MoAXo0/4a CYUTAT BbliOpoCchkI III" cTpaH.

=Ho0: HAaCKOJIBKO 3TO CIlIpaBeJIUBO?

" BOO6I.LI€ roBop4d, HE O4YEHb...

B paMKaXx TaKoro I1ogxoja 34 3KOJIOI'M9YHOCTb JOJIXKHbI
3dIlJIATHUTDb IIPONU3BOAUTEJ/IHN, XOTA PE3YyJIbTATdMHU
ITPOU3BOACTBA ITIOJIb3YIOTCA Bce!

= Kutau u Poccrs — oHU U3 caMbIX MOCTPaJaBIIUX

= BesinunHa - omytumas. Hanpumep, onenku no MOB (Ilupos,
Kosanakos, 2016) noka3biBaroT, 4To 26% BbIOpOCOB CO, OT
5KOHOMMYECKOU J1eATeJbHOCTU B Poccun 00yc/10BIeHBI YUCTBIM
3KCIIOPTOM.

(-



= ACIIEKT Ne2/2.0b OTBETCTBEHHOCTH. =
CYET 10 IIOTPEBJIEHHUIO MEHAET KAPTUHKY
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‘4 ACTEKT Ne2/3. 05 OTBETCTBEHHOCTH. e
YYUTBIBAIOTCS Jiki IPOILJIBIE "3ACJYTH" (BbIBPOCHI)?

= B pamMKax NPUHATOTO0 NOAX0/a aKIEHT — Ha OYyIIMX BbIOpOCaX:

= MHAYCTpUAIM3al1s pa3BUBIINXCS CTPaH OKa3biBaeTcs (YrjiepoHo) 6ecrnjiaTHOU

= 3 KTO ceryac X04eT MOBTOPUTh UX MY Thb — NOJDKEH IJIATUTD!

Carbon dioxide emissions and atmospheric concentration (1750-2020)
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Data: NOAA, ETHZ, Our World in Data



‘4 ACIIEKT Ne2/4. OB OTBETCTBEHHOCTH. KAK YYMThIBAETCS £
WH/IUBUIYAJIbHBIE CTPAHOBBIE BAJIAHCHI BBITO/I/TIOTEPD U
JIPYTUE IPUOPUTETbI?

= He 3a6bIBaeM: eCTb Npo/ieKJIapupoBaHHble 061Ue 1eau (SDG) u
CTPaHOBbIE IPUOPUTETHI

= JlekapOOHM3a U IPSIMO MPOTUBOPEUYUT OOJIbIIMHCTBY U3 HUX

= Pacnpe,qeneHI/Ie 7K€ BbIT'Ol U ITIOTEPDb HEIMOCPEACTBEHHO OT IIOTEIIJIEHHUA —
oTAeJIbHAA OoJIbllIasl U OYEeHb CJ1abo npopa60TaHHaH TeMa

= 00'b€KTHBHO: OY€Hb CJIOXKHO IOCYUTATD

= elllé CJI0’KHee NPUUTH K KOHCEHCYCY

= ECcTb pa3HbI€ OOEHKH, HO OOJIBILIMHCTBO pa60T INOTEHIMAJIBHO HE CJIMIIKOM
TOYHbIE

= 3 PUCKU CMEIEHHBIX OIIEHOK 0YeHb BeJIUKH (KaK U aCUMMETpPUS UHPOpMaLUU
M KOMIETEHIHUH )

©
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4 ACIIEKT Ne3. A HE [103/iHO?

= MaTepuanbl Konpepenuyuu OOH no Bonpocam M3aMeHeHHUs KJAUMaTa:
"K 2030 200y Hemmo-Hy/1e8ble MexH0/102UU MO2ym Cmams KOHKYPEeHMHO-
CNOCO6HbIMU 8 CEKMOPAX IKOHOMUKU, 0X8amblearowjux 6o.1ee 70%
2/106a/1bHOU IMuUccuu .

= MOTYT CTaTh?.. A MOTYT U HE CTATh?..
= Bompoc cToUMOCTH — He aKLleHTUPOBAH

= BooO11e roBops, eCJiv KJIMMAaTOJIOTH IPaBbl U HE BOSHUKHET HOBBIX
CUJIbHBIX PAaKTOPOB, HAC HEMHUHYEMO X/IET CepbE3HOE IVI00aTbHOE
noTelJieHue.

©



I:lxx-zl:

HcmouHuk:
MI'3HUK, 2018

ACIIE]

[nobankbHoOe NnoTenneHne oTHOCUTeNbHO 1850-1900 rogos (°C)

2,0 -
15
Habnwopaemas cpegHemecayHas |
rnobankHas cpegHan NpuseMHas
1 TemnepaTypa
OLeHKa aHTPOMOreHHOo
noTenneHns Ha cerof,

1,0 - o
HUW O€Hb W BEPOATHbIN
OWana3oH

0,5

'l 4

KT Ne3. TOX0XKE, YTO MO31HO (1)

(cepbiiiuseTB b, Cc M d)
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T

1960 2000
b) CTUNU30BaHHbBIE TPaEKTOPHUM YHUCTBIX
rno6aneHbIX BbIGpocos CO,
Mnpg ToHH CO, B rog (F'TCO,/roa)
60
Bribpocel CO,
50 - CHUXalTCA ¢ 2020
- TOAa [0 ROCTUMEHUS
40 4 "\ YuCTOro Hyna B 2055
"W\ wan 2040 rogax
30
20 -
10 4
0 T T
1980 2020 2060 2100

T T
2020 2040

¢) KymynatueHble YyucThie BoIGpockl CO,
Mnpg ToHH CO, (FTCO,)

3000

2000 - KymyngaTuBHble
BbI6pockl CO,

B BapnaHTax
AOCTUKEHWSA YUCTOrO
Hyna B 2055 1 2040

rogy

1000 o

T T 1
1980 2020 2060 2100

2060 2080 2100

d) TpaekTopuu paguaLMOHHOrO BO3[ENCTENS,
He cBfisaHHoro ¢ CO,
BaTT Ha KBagpaTHbI MeTp (BT/M?)

3 PagvaunoHHoe
BO3[elcTBIE, He
cBsizaHHoe ¢ CO,,
CHU3MNOCh Nocne
2030 roga N He
CHU3MNOCb Nocne

., 2030ropa

T T 1
1980 2020 2060 2100

?

A

WHIM PAH



4 ACIIEKT Ne3. TIOXOXKE, YTO TTO3/IHO (2)? i

BeI)OHTHOCTb TOr'0, YTO CTPaHbl JOCTUTHYT HEHEﬁ l'lameC}coro corJiame-

HUS B COOTBETCTBUH C UX IeJIIMU Ha HallMoHasibHOM ypoBHe (NDC) The 2015 Paris Agreement aims to keep global warming

by 2100 to below 2 °C, with 1.5 °C as a target. To that
end, countries agreed to reduce their emissions by
nationally determined contributions (NDCs). Using a fully
statistically based probabilistic framework, we find that
the probabilities of meeting their nationally determined
contributions for the largest emitters are low, e.g. 2% for
the USA and 16% for China. On current trends, the
probability of staying below 2 °C of warming is only 5%,
but if all countries meet their nationally determined
contributions and continue to reduce emissions at the
same rate after 2030, it rises to 26%. If the USA alone
does not meet its nationally determined contribution, it
declines to 18%. To have an even chance of staying below
2 °C, the average rate of decline in emissions would need
to increase from the 1% per year needed to meet the
nationally determined contributions, to 1.8% per year.

Probability

HcmouHuk: Liu, P.R., Raftery, A.E. Country-based rate of emissions reductions should increase by 80% beyond nationally determined contributions to @
meet the 2 °C target. Communications Earth & Environment volume 2, 29 (2021). https://doi.org/10.1038/543247-021-00097-8
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= Jlaxke "cBepxnpaBuJibHasaA EBpolia iesaeT HeL0CTaTOYHO...

Million tonnes of CO, equivalent (MtCO,e)

4 ACTIEKT Ne3. TTIOXOXKE, UTO MTO3/IHO (3)?
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- EU-27: Historical greenhouse gas emissions
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Hcmo YHUK: European Environment Agency ;,")} (2021)

EU-27: Projections with existing measures (WEM)
EU-27: Projections with additional measures (WAM)
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WHIM PAH

ACITEKT Neo5. Ob AJIbTEPHATHUBAX (1)

Potential Approaches to Storing Carbon in the Ocean
= [loka TOJIbKO

paccMaTpUuBaIOTCA BIOLOGICAL

(I/I He CJIMILKOM Leveraging photosynthesis to capture more carbon through
Restoring coastal ecosystems that store carbon

dKTHUBHO Large scale seaweed cultivation

O6Cy7K,£[aIOTCH) Ocean Iron fertllizatlon

= MHOT'O HEe[ACHOTO...

= MHOTO IIOJIUTUKH Adding alkalinity to store CO2 as dissolved solid minerals
AddIng carbonate or sllicate minerals to the ocean
Adding sllicate minerals to coastal areas
Using minerals from desalination plant reject brine

ELECTROCHEMICAL

Using electricity to accelerate chemical reactions that store carbon
Seawater electrodlalysls

Seawater electrolysls can also Include H2 production

Source; Based on GESAMP 2019 WORLD RESOURCES INSTITUTE
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WHIM PAH

ACITEKT Neo5. Ob AJIbTEPHATHUBAX (2)

. «3Hepr0nepexo,a», HaBsI3aHHbIU ,Z[eKapGOHI/ISaLlI/IEﬁ — 3TO KOHTPPEBOJIOIIHUA

®" BA’KHO: MME€HHO B paMKaX CYIIE€CTBYOIIINX TEXHOJIOTUM

= OCHOBHOE YCJIOBUE MPOrPeCCUBHOr0 3Hepromnepexo/ia (Beayliee B
IPOMBIIIJIEHHBIM PEBOJIIOLMAM) — 60Jiee 3 PeKTUBHAS SHEPTHUS

= OOJIbILIE CAMOU SHEPTUH

= MeHblIIe 3aTpaT Ha ee MoJy4YeHHe

= +OOHYC — IVIOTHOCTh 3HEPTHUH 3HEPTOHOCUTEJIS
= C B3 Bce 11oka COBCeM He TakK...

= B atoMm cMmbicsie PEH 1 TepMosii - BO3MOXKHbIe (HO HE BBICOKOBEPOSAATHBIE)
3¢ PeKTUBHbIE BAPHUAHTHI IHEPronepexoa

©



4 ACIEKT Ne5. O IPYTHUX [TIPOBJIEMAX U Lo
"PEIHEHHAX"

= Cyzis1 0 BCceMy, MAaKpOTPEeH/], Ha IJI00aJIbHOE MOTeNJIEHUE eCTh U K
cepearHe XXI BeKa OCe/ICTBUSA YKe OYAyT MPOSIBJEHbBI OU€Hb OLILYTHUMO

= 3TO MaJIO 3aBUCHUT OT (peasibHbIX) YCUJINU N0 CAepP>KUBAaHHIO BbIOPOCOB

= Ho! ECTbh 04YeHb Ba:KHbIM U IIOKA KpalHe HeJl00lleHMBAaeMbIX aCIIEKT —
cepus geMorpapuyecKux nepexosoB (Ipex/ae BCEro B pa3BUThIX CTPaHaX)

" ero nocanegCrBrud TaKXe HAa4YHYT IIPOABJIATD cebq K cepearHeE BEKa

= 3TO 03HA4YaeT, YTO MOJTHOMACIITA0HEUIIMN MUPOBOX KPU3UC (aHAJIOTOB
KOTOPOMY He ObIJI0) pa3pa3uTCcs IPUMEPHO B 3TO BpeMs

= UI3MeHUTh CUTyallUIO CMOT'YT JIMIIb TEXHOJIOT'MYECKHE ITPOPBIBbI

= WJIY MOsIBJIEHHME JAPYTHUX (MOKa He MPOCMaTPUBAOIIUXCSA) cynep-GaKTOpPOB

(=]
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