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October CO: Year Over Year | Mauna Loa Observatory

Oct. 2021 413.93
Oct. 2020 411.51

Oct. 2019 408.75
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GLOBAL AVERAGE SURFACE TEMPERATURE

Difference from 1901-2000 average (°C)
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"I humanity wishes to preserve a planet
similar to that on which civilization developed
and to which life on Earth 1s adapted,
paleoclimate evidence and ongoing climate
change suggest that CO, will need to be
reduced from 1ts current 385 ppm to at most
350 ppm.© Jim Hansen, 2008
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- ,,C02 atmospheric concentrations are likely the higheston _
Earth since at least 3 mio years* (SCIENCE, Nov. 2019)“ or the highest since
at least 2 mio years (IPCC, 2021)

[KZFPDCOZ2EEIL, DRLEEZD300HLFTHES<HEEWVI(SCIENCE, Nov.2019)5%5WEI D 7R<EEID
200AF TrREAWVI(IPCC, 2021)

« University of Louisiana at Lafayette) concluded 2020 that today's carbon dioxide
(CO,) levels are actually higher than they have been for the past 23 million years.

WADTFTREFZTPAIYMRIZ2020FDfEREL T SHOARHDCOZ2IREREE2300AF THREEVE U,

« “About 15 to 40% of emitted CO2 will remain in the
atmosphere longer than 1,000 years” (IPCC AR5 WGI, 2014)

[BEESNZCO2DHXLETI5~40%IET1000FLLERTHICHEET D1 (IPCC AR5 WGT, 2014)

* “In the past 200 years alone, ocean water has become 30 percent more
acidic—faster than any known change in ocean chemistry in the last 50
million years” (Smithonian Institute, 2016)

—D200FEIFZ2ETE.EBKIEI30%BLU LML TWLWBSR—CNIELBESOOO AEDEBF ELENEELIZEDZE(L LY X
Wo (A2 ZT7 VHAZEFR, 2016)

« Rate of ocean surface water acidification is the highest since at least 2 mio
years (IPCC, 2021)

BERBKDERMEEREDRLEEBE200FFTHRESVVAPCC, 2021)



The rate of global warming today is about five to fifty times /‘aster than in
historic/palaeontological times of periods of rapid natural global warming
Agg?iﬁ%f,fuﬂﬁmd)ﬁf?li SRR, HEMERNICRE T BARREOMIKEE (N EERISEATTRRELVERNS
* 2019 and 2020, again as in in previous years, global warming of 1°C to
1.1°C ( compared to the 1901 - 2000 average) has been much higher over
land gl 42° C) than over the oceans (0.7°C) and stronger in the Northern
1.15° C) than in the SouthernL .7°C) hemisphere. But by now, oceans
ave accumulated the highest heat content since recordings started.

2019 2020F(FFIFEEFU <, #HERDBE(LIE1°C~1.1C(1901~2000FENTIE LU T) . B

(0.7C) KVEREM(1.42C) MEDNCELS. mFEK(0.7C) LWEIEFEK(1.15C) hEL. UM UIRTIE T /&8

JFEILECERFIR LR REBLVAEZEBREL LD,

* Since about 20-30 years, annual regional warming with up to 3°C and more
had been almost three times as high than global average in particular in
regions in North, Central and Mediterranean Europe, in parts of the Middle
East, and spread across the entire Arctic zone from Greenland to Northern
Canada and Russia to Alaska.

JEBR. HRR. AR E. FERD—ER. T —2 SRS AT FILES LU O 7H ST S A NDILBELEICH

WTlE. HRZF20~30FFINSFEBDERIEMN I CLUUEICIR o7z, CNUIEHERFITIDE L E3IMEBICH =D,




RECENT TEMPERATURE TRENDS (1990-2020)
ITFDOTUREAR (1990-2020)

Change in temperature (" F/decade) NOAA Climate.gov
- B | Data: NCEI
=1 0 1

Trends in global average surface temperature between 1990 and 2020 in degrees Fahrenheit per
decade. Yellow indicates little to no change, while orange and red show places that warmed, and

blue shows places that cooled. NOAA Climate.gov map, based on data from NOAA Centers for
Environmental Information.



~ Global Tipping Points
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e ,,The Greenland Ice Sheet (GrlIS) and its outlying ice caps were losing mass at a rate of
about 102 Gt/y in early 2003, but 10 y later this rate had increased nearly fourfold to
about 393 Gt/y, accounting for much of the observed acceleration in sea level rise...”
(PNAS, Jan 2019)

TV =22 RDKEKR(GrIS) WCRLIIDIKEIL 200 3FHEEICFERIT102GtDORERE CEEZ KD Tz, ULMLI10E

&, COFEEFABEREL &Y, FREHN393GtDERE TEEZ R DIz, CNIL BAISN S BE_ LFDIMED KSR 5D

DERERD>TLNS...(PNAS, Jan 2019)

* While the Greenland ice melting had increased six times between the 1980s and today
as a result of global warming, the contribution to sea level rise was about half of all in
only the last eight years 2010 — 2018. In these eight years the net cumulative loss of ice

from Greenland was about 2200 billion tons (April 2019:
https://www.theatlantic.com/science/archive/2019/04/how-much-ice-has-greenland-lost-climate-
change/587431/ https://www.pnas.org/content/early/2019/04/16/1904242116)

HECRRIEDEREVLTI =205 U RDKOREEIF1980F~SHETIC6fEE R DZDIIX L. BE EREADE
BX.DITN8FE(2010~2018F) THHE D &Iz, CO8FERBTHI -2 RHSDIEKRD RIEFILIKDIE
KRIEIHLE2.2Ik620Th B,

* “In the Antarctic, the total ice mass loss increased from 40 Gt/y on average in 1979-1990
to 50 Gt annually in 1989-2000, jumping to 166 Gt/y in 1999-2009, and were about 252
Gt annually in recent years of 2009-2017....” (PNAS, Jan 2019) - An increase of 6 times
(in 20-30 years).

il ClE, IKDBERDIEEIFFFIF40Gt(1979~1990F)MH550Gt(1989~2000%F). 166Gt(1999~

20095F)[CRIBULGEFEDND2009~2017FICIE252GtE& 27z, (PNAS Jan, 2019) —CIE20~30FT6

BEDIENTH S,

A non-linear but exponential trend — Sea level rise projections by IPCC

are probably highly underestimated

BRI TR VDY, FE RV MER—IPCCIC X SBHm EF DO FREIFIERE ISENFHImEIN TS

Source:



https://www.theatlantic.com/science/archive/2019/04/how-much-ice-has-greenland-lost-climate-change/587431/
https://www.pnas.org/content/early/2019/04/16/1904242116
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c) Global ocean surface pH (a measure of acidity)
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The dangers of uncontrollable carbon feed backs FIEARAIEER KR T 1 —R/INY I DGR

“...permafrost is thawing much more quickly than models have predicted, with unknown
consequences for greenhouse-gas release.”

KARLIFETIDFRERIVEEDNSESFEREL THY CBREIRAADERICTEEGHEZ &ITT,

“We estimate that abrupt permafrost thawing in lowland lakes and wetlands, together with that
in upland hills, could release between 60 billion and 100 billion tonnes of carbon by 2300. This is
in addition to the 200 billion tonnes of carbon expected to be released in other regions that will
thaw gradually. Although abrupt permafrost thawing will occur in less than 20% of frozen land, it
increases permafrost carbon release projections by about 50%. “

T2 51, EOMBADRHIC B D RHRA URLOBIRE , B EEICH I DHREADESE, 2300FHTIC
600~1000BtDRFENBEIND EHEL TLD, CNIE MO THRAICRIF T S E THREINDS EFRINTL)

$2,000fRtDRFRICIMA TDCETH D IKARTIDZE LMD DIXRLD20%KE TIEHDICENNNDS T,
KARLEDRFBELIFHIS0%IBEMNT D ETFHRIND,

“Furthermore, because abrupt thawing releases more methane than qgradual thawing does, the
climate impacts of the two processes will be similar. So, together, the impacts of thawing
permafrost on Earth’s climate could be twice that expected from current models”

5|0, BHLERISE N ARRL Y Z< DAY VERET B, CO2 2N TOLRICLBTEADTEFFREC L
3, T b5, KARTORBIHIROTEC 52 HEF RENDTF I >TRIND LIRS TEMN B .

Source: NATURE 2019 https://www.nature.com/articles/d41586-019-01313-4?utm source=Nature+Briefing&utm
campaign=9d991fd363-briefing-dy-20190430&utm medium=email&utm term=0 c9dfd39373-9d991fd363-43943857



https://www.nature.com/articles/d41586-019-01313-4?utm_source=Nature+Briefing&utm_campaign=9d991fd363-briefing-dy-20190430&utm_medium=email&utm_term=0_c9dfd39373-9d991fd363-43943857
https://www.nature.com/articles/d41586-019-01313-4?utm_source=Nature+Briefing&utm_campaign=9d991fd363-briefing-dy-20190430&utm_medium=email&utm_term=0_c9dfd39373-9d991fd363-43943857

Direct quotes from the IPCC report on oceans and the cryosphere 1
IPCCPiE¥ - SKBISRIREEINSDEIA 1

* |tis virtually certain that the global ocean has warmed unabated since 1970 and has
taken up more than 90% of the excess heat in the climate system (high confidence).

HARAEDBEF, [FIFHERIC 197T0FLVFRDICER<KFRUTHEY . [UEIRT A [CHITDREFD 90%BZEHYA

AW TETTZ(EEENE ),

* Datasets spanning 1970-2010 show that the open ocean has lost oxygen b?: a very likely
range of 0.5—-3.3% over the upper 1000 m, alongside a likely expansion of the volume of
oxygen minimum zones by 3—8%. (higher than observed before)

1970~2010 F(CDO/zdT—FEYRILNIE AFETIEKFIOOOMEY LE (1,000mLUX) T, EEZ=N0.5~3.3%R

LTS STREIEDSFRICR <, TNICHL B BOMIRD'S ~B%IAL (LSRR S ERTRE LTS (1S

< NHE ) o

* The ocean has taken up between 20-30% (very likely) of total anthropogenic CO2
emissions since the 1980s causing further ocean acidification. Open ocean surface pH
has declined by a very likely range of 0.017—-0.027 pH units per decade since the late
1980s (means a 30% increase of ocean acidification)

1980 FARLIKE., BFIIASERIRD _BALRRBELFEE D 20~ 30% (ATEENIERICELY) ZIRIRL ., TSR DB FERIEE
=HbLTVD, AMFEDBEDPH &, 1980 F&¥HS 10 FICDF0.017~0.027pH EDEIE (FIREENIEEICE
W) TIETULT WS CBFERIEIED30%IBMZEEXT D),

SOREN
Source: IPCC report on Oceans and Cryosphere, September 2019; highlights by me



Direct quotes from the IPCC report on oceans and the cryosphere 1
IPCCPiE¥ - SKBISRIREEINSDEIA 1

KefgE s

» Sea-level rise has accelerated (extremely likely) due to the combined increased ice loss
from the Greenland and Antarctic ice sheets (very high confidence). Mass loss from the
Antarctic ice sheet over the period 2007-2016 tripled relative to 1997-2006. For
Greenland, mass loss doubled over the same period.

5—25 Y RRUBBDKERDKDFADDIEAIC &Y (RAEEHED TEH ) BEAMO LR EEL TS
(FTBEFENES C &) 2007~ 201 6EDHRT. BBDKERDERBDFAE1997~ 2006 A T3
fEICHo Tz, J1— U5 VR T, ACHR CERORADN 2E LR o .

Source: IPCC report on Oceans and Cryosphere, September 2019; highlights by me



Direct quotes from the IPCC report on oceans and the cryosphere 2
IPCCPiE¥ - SKBISRIREZEINSDEIA 2

* Acceleration of ice flow and retreat in Antarctica, which has the
potential to lead to sea-level rise of several metres within a few
centuries, is observed in the Amundsen Sea, Embayment of West
Antarctica and in Wilkes Land, East Antarctica (very high confidence).
These changes may be the onset of an irreversible ice sheet

instability.

FHHCD S B(CHA—RIVDBEKIUD LR ZESI ST AREEDH D FRIC ST DKDREMUER
BDILEED, R D7 AT ERUREBDIAIVIAZ IR SVWTEAISN TS (FEEEN
FERBICEL) o CNSDREALIFPIKFEDAAFEHERLZELDIRED DE LN,

XORBEN

Source: IPCC report on Oceans and Cryosphere, September 2019; highlights by me



Direct quotes from the IPCC report on oceans and the cryosphere 2
IPCCriaF - H)XKBFRHREZ 1IN o DA 2
* The Greenland and Antarctic Ice Sheets are projected to lose mass at
an increasing rate throughout the 21st century and beyond (high
confidence). The rates and magnitudes of these cryos#oherlc changes
are projected to increase further in the second half of the 21st
century in a high greenhouse gas emissions scenario (high
confidence). Strong reductions in greenhouse gas emissions in the
coming decades are projected to reduce further changes after 2050
(high confidence).
SV — TR RUBEBOKER, 21 HEICHED T, FEZNUKE, SSICIEL TEEDMANES S TR
N3 EENBL)) . cNSDEKENZEORER UL, BEHRAZDSHHIFUAICHNT, 21 g

HICTSITHEAT BE TSNS BEENE) . SEETEICH 2 BEMRA ZDBHEDANEREIRICE> T
2050 ELEDS SREZEAERS 15 E TSNS FIEENEL).

Source: IPCC report on Oceans and Cryosphere, September 2019; highlights by me



Direct quotes from the IPCC report on oceans and the cryosphere 3
IPCCRi¥ - SKEERIREZINSDEIA 3
 The RCP8.5 scenario leads to the cumulative release of tens to hundreds of

billions of tons (GtC) of permafrost carbon as CO2 and methane to the
atmosphere by 2100 with the potential to exacerbate climate change

RCPB.5MI 1 IATIE, 2100FFTICCO2 BUAY I EULTDXKARLDERZEDAINADRERLENHEE

~HWFEL D ERY  EZEFZIHES EDAEEMZ D (HEENHIEER),

* Sea level continues to rise at an increasing rate. Extreme sea level events
that are historically rare (once per century in the recent past) are
projected to occur frequently (at least once per year) at many locations by
2050 in all RCP scenarios, especially in tropical regions (high confidence).

BHKAID EFFIHEVGH ST D ETRISN S BERICHS (FREDEZET00FIC—E) BHEKADMRRIR

SN 2 THORCPYFIAT2050F£TIC, B<DBFRICHV THE(1EIC—ELLE) IS FICBEHIC B T,

D ETFATND (FEEENEW).

* Many Iow-Iyinﬁ.megacities and small islands (including SIDS) are projected

|

to experience historical centennial events at least annually by 2050 under
RCP2.6, RCP4.5 and RCP8.5.

Z<DEFED X AT 1 RGNS (SIDS </NSliFEH:E EE > Z230)1E RCP2.6. RCP4.5 KR URCP8.5T
[F EEWCTERRIC—EDREZ . 2050F XTIV RS ELFIC—ERRT 2 ENTRIND,

Source: IPCC report on Oceans and Cryosphere, September 2019; highlights by me



Direct quotes from the IPCC report on oceans and the cryosphere 3
IPCCPiE¥ - SKBIFRIREZINSDEIA 3

XS

* |In the absence of more ambitious adaptation efforts compared to today,
and under current trends of increasing exposure and vulnerability of
coastal communities, risks, such as erosion and land loss, flooding,
salinization, and cascading impacts due to mean sea level rise ang extreme

events are projected to significantly increase throughout this century
under all greenhouse gas emissions scenarios (very high confidence).

S HEERTLYELHSEIROERVBEANELS A DORFEEOII 17T 1 DEZERUIRIEIENIEX
9 DIRED ARD T T HTBEKUD EF R UBIHRRIC L DIRERULIHDHER. 5=RKCHIK) .
B LR UREHR SRZBREDU R VIE 2 TOREMNRARAFL D FTUACHWT, SHEICH7z2
TAREICIEMT S EFAETNS FEENIEEICELY).

Source: IPCC report on Oceans and Cryosphere, September 2019; highlights by me

XAARERIFREBZOUTOERNSEIHULTUVEXRT,
IPCC NEiF - KB RIFREE I OBE
http://www.env.go.jp/earth/ipcc/special reports/srocc overview.pdf
(BUAK) B+ - BKERRIFREE BERREARITEN(SPM) DBIE
https://www.env.go.jp/press/files/jp/112419.pdf



ADDHRHNETIVICH TS R EEDCO2IEGFBFEEANDT SN

Breakdown of contributions to global net COz emissions in four illustrative model pathways
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Future emissions cause future additional warming, with total warming

dominated by past and future CO, emissions
FERDBEH IF R DEINRRUE LR Z5 | U, VR ELRITEERUFHRODCOHILEICXEL I NS

a) Future annual emissions of CO; (left) and of a subset of key non-CO; drivers (right), across five illustrative scenarios

Carbon dioxide (GtCO,/yr) Selected contributors to non-CO,; GHGs
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The real temperature differences between high- and
low emissions scenarios occur in the future decades
= (BB UACBIF B, S8 20ES E DEEOSETLDEL

Near term, 2021-2040

Mid-term, 2041-2060

Long term, 2081-2100

Scenario | Best estimate | Very likely | Bestestimate | Very likely | Best estimate | Very likely
(°C) range (°C) (“C) range (°C) (°C) range (°C)
SSP1-1.9 @ 12t0 1.7 @ 1.202.0 @ 1.0 to 1.8
SSP1-2.6 1.5 |.2t0 1.8 1.7 1.3t02.2 1.8 1.3t0 24
SSP2-4.5 1.5 |.2t0 1.8 2.0 l.6to 2.5 2.7 2.1t0 3.5
SSP3-7.0 1.5 |.2t0 1.8 2.1 1.7t0 2.6 3.6 28t04.6
SSP5-8.5 @ |.3t0 1.9 @ 1.9t0 3.0 @ 33t035.7




IPCC WG Il — Highlights from SPM, direct quotes
IPCCE{FEER—SPM®D/\1 51 ~ =8| F

In yellow — my emphasize
BEBIIRE—H—IC LD
* Beyond 2040 and depending on the level of global warming, climate change will lead to numerous risks to natural and
human systems (high confidence). For 127 identified key risks, assessed mid- and long-term impacts are up to multiple
times higher than currently observed (high confidence). The magnitude and rate of climate change and associated
risks depend strongly on near-term mitigation and adaptation actions, and projected adverse impacts and related

losses and damages escalate with every increment of global warming (very high confidence).

2040 F L5k tECRRILDKEICL O T [UREENIBARE ABDI AT LAICH U THZ D IRV ZEIZ5T (HEENF). 127 DFEE

BRURINFESNTHY . ENSICOVWTFHESNIZHHNRURBRICH T EFEL. BESASN TV SR EDEEXR TCORETSICRS (FEE
ENELY) . IERBIDFREEE . NUBELET SR I(E BHICH T DBMOEICDITEN SR <KFL. FRISN DB ECFEHIET SiakEE
=& HEKRREAETEUICIRU TV (FEEEMNIFRICELY) .

* Global warming, reaching 1.5°C in the near-term, would cause unavoidable increases in multiple climate hazards and
present multiple risks to ecosystems and humans (very high confidence). The level of risk will depend on concurrent
near-term trends in vulnerability, exposure, level of socioeconomic development and adaptation (high confidence).
Near-term actions that limit global warming to close to 1.5°C would substantially reduce projected losses and
damages related to climate change in human systems and ecosystems, compared to higher warming levels, but cannot

eliminate them all (very high confidence)

HERCRIRLIE. FBEAD S EIC 1.5 CISEL D DHY . EHDOTUR/ \ T —ROARAERIENZS IS U ERERAKUABICHUTERD I X V%EE
59 (FEEENIERICEL) . URITDKEL, Messlt. BE. AR BNRAREDKERCERICE T 2EHANGERICEAIND (FBEENS
L), HEKEEE(LZE 1.5 CAHEICHIZ D KD BRI AN EERIE. FUBVWIKEDREBLICEEAT. ARV RTLARUERRICEVLWTTFIINDS. K
=z x@]la_@E?%Tﬁ%t?ﬁiﬁﬁ%lu_ﬁﬁ*ﬁ%t%’D73\ FNEOLTEELIBCEETETRVWEEEENIEREICT L),

DY/ N=TAN



IPCC WG Il — Highlights from SPM, direct quotes
IPCCE{FEER—SPM®D/\1 51 ~ =8| F

In yellow — my emphasize
BEBIEAE—H—(C LD

Kfr

* Biodiversity loss, and degradation, damages to and transformation of ecosystems are already key risks for every region
due to past global warming and will continue to escalate with every increment of global warming (very high
confidence). In terrestrial ecosystems, 3 to 14% of species assessed will likely face very high risk of extinction at global

warming levels of 1.5°C.......
EMEIREDRR RUERRDBE BEERUEEBEDHIKERRLICKIUBLICH SD M TEEI X T ERH>THY  HEKRER{EDETT
[SHFVHERUSET S (BEEEDNIERICHEV) . FEEERR T, 1.5°C DEKRRRIEDKET. FHISNEZED S5 3%~ 14%IFIEEICH i
BDVIZDICEMmT SaseEN=<...

* Globally, population change in low-lying cities and settlements will lead to approximately a billion people projected to
be at risk from coastal-specific climate hazards in the mid-term under all scenarios, including in Small Islands (high

confidence).
HREKEARFHOE R CEERDAOZEIC LY. 20 FUAICEN TR 0EAD AL NHENI A FEEFE D&/ N\ —RICL DRI
BINDSEFRSN, CNICIVNBIRESZFIN S (BEENEL).



* Projected estimates of global aggregate net economic damages generally increase non-linearly with global warming

levels (high confidence).
HRPATHRET U EROBFINEE IC DV T TSN SHEEEL, —HICCRER(EDKEICH > TIHFFMICIEART 5 (FEEENEL).

* Depending on the magnitude and duration of overshoot, some impacts will cause release of additional greenhouse

gases (medium confidence) and some will be irreversible, even if global warming is reduced (high confidence).
ZA—N\—21—rOFRKXUHBICIGU T — DR EIE R DBEEMNRARDBHZS|ISERILU (FEEENPREE) . — DR/ thERERRR{EHME
B NTEELTERAENEG D (FEERELEL)

* Additional warming, e.g., above 1.5°C during an overshoot period this century, will result in irreversible impacts on
certain ecosystems with low resilience, such as polar, mountain, and coastal ecosystems, impacted by ice-sheet, glacier
melt, or by accelerating and higher committed sea level rise (high confidence). Risks to human systems will increase,
including those to infrastructure, low-lying coastal settlements, some ecosystem-based adaptation measures, and
associated livelihoods (high confidence), cultural and spiritual values (medium confidence). Projected impacts are less

severe with shorter duration and lower levels of overshoot (medium confidence).
ISR DEERE (BIZ L, Sitfch(CA—/N\—2 21— RIS .5 CZERB A 2I80RA0) (&, JKER. KA DFEMEE . X IFIHERIN DA DEmEKA LR
DREBERIT D ik, ILEGCAFRBDERRRE . LII DR (FEEE) DEVFEDERRICXT U T AN GFEZ 257 (FBEENELY).
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* Most observed adaptation is fragmented, small in scale, incremental, sector-specific, designed to respond to current

impacts or near-term risks, and focused more on planning rather than implementation (high confidence). Observed
adaptation is unequally distributed across regions (high confidence), and gaps are partially driven by widening
disparities between the estimated costs of adaptation and documented finance allocated to adaptation (high
confidence). The largest adaptation gaps exist among lower income population groups (high confidence).
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* Sea level rise poses a distinctive and severe adaptation challenge as it implies dealing with slow onset changes and
increased frequency and magnitude of extreme sea level events which will escalate in the coming decades (high
confidence). Such adaptation challenges would occur much earlier under high rates of sea level rise, in particular if low-
likelihood, high impact outcomes associated with collapsing ice sheets occur (high confidence).
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* Approximately 3.4 billion people globally live in rural areas around the world, and many are highly vulnerable to climate
change. Integrating climate adaptation into social protection programs, including cash transfers and public works
programmes, is highly feasible and increases resilience to climate change, especially when supported by basic services
and infrastructure. Social safety nets are increasingly being reconfigured to build adaptive capacities of the most
vulnerable in rural and also urban communities. Social safety nets that support climate change adaptation have strong
co-benefits with development goals such as education, poverty alleviation, gender inclusion and food security.

R TH3ABANEFRRORFTHUKICFEEL THY | TDZL[EXERDICH U TIFRICHEIZT TH D 2 PAHEFRE ST HRFRESFICKTIE
ZEINDBEILNERAET D EIFTRICERTARETHY  FICEFTN LT —EREAMVTIICLH>TRASN TV HE. [URESICTHLIUIY
RZE@ED D BAIECEHIHDII 1 =7 1 TREMEITEIAL DBICEEN EREERT S2HIC HENT—T T RYMREICHBRIN TS, [iE
REINDBEINERX A DHENT—T T4 RY ML BB BEEN. V1205 -2 BRREREREDRFEBBREDRALRIRRT 1Y NS D,

XORBEA



KT

* Within energy system transitions, the most feasible adaptation options support infrastructure resilience, reliable power
systems and efficient water use for existing and new energy generation systems (very high confidence). Energy
generation diversification, including with renewable energy resources and generation that can be decentralised
depending on context (e.g., wind, solar, small scale hydroelectric) and demand side management (e.g., storage, and
energy efficiency improvements) can reduce vulnerabilities to climate change, especially in rural populations (high
confidence).
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* Unsustainable land-use and land cover change, unsustainable use of natural resources, deforestation, loss of
biodiversity, pollution, and their interactions, adversely affect the capacities of ecosystems, societies, communities and
individuals to adapt to climate change (high confidence). Loss of ecosystems and their services has cascading and long-
term impacts on people globally, especially for Indigenous Peoples and local communities who are directly dependent
on ecosystems, to meet basic needs.

R Al BE7R CHEFI A & THMRB D (L. RAFRDFFHA A BERFI R FFRINRD . EVZDERIEDIRK, B3 RO NS DEEFR . UEREE)(C
BEIL 9 DERR MR IS 1T AADEDICBVFEZSZ S (FBERIEL)) ERRREZDHY —ERZERKLT D&, HREATABISTL
T RICERRICERKEFL CERN_—XZ/mIZU CV\SAERPHIE IS 1 =7 v (S OEEHNN DRENGHEEESZ D,



* With adaptation finance needs estimated to be higher than those presented in AR5, enhanced mobilization of and
access to financial resources are essential for implementation of adaptation and to reduce adaptation gaps (high
confidence). Building capacity and removing some barriers to accessing finance is fundamental to accelerate
adaptation, especially for vulnerable groups, regions and sectors (high confidence). Public and private finance
instruments include inter alia grants, guarantee, equity, concessional debt, market debt, and internal budget
allocation as well as savings in households and insurance. Public finance is an important enabler of adaptation (high
confidence)
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* Levels of risk for all Reasons for Concern (RFC) [graphic next slide] are assessed to become high to very high at lower
global warming levels than in AR5 (high confidence). Between 1.2°C and 4.5°C global warming level very high risks
emerge in all five RFCs compared to just two RFCs in AR5 (high confidence).
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e Climate resilient development pathways are progressively constrained by every increment of warming, in particular
beyond 1.5°C, social and economic inequalities, the balance between adaptation and mitigation varying by national,
regional and local circumstances and geographies, according to capabilities including resources, vulnerability, culture
and values, past development choices leading to past emissions and future warming scenarios, bounding the climate
resilient development pathways remaining, and the ways in which development trajectories are shaped by equity, and
social and climate justice. (very high confidence).
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* Recent analyses, drawing on a range of lines of evidence, suggest that maintaining the resilience of biodiversity and
ecosystem services at a global scale depends on effective and equitable conservation of approximately 30% to 50% of
Earth’s land, freshwater and ocean areas, including currently near-natural ecosystems (high confidence).

IR VEHLN 5B E HEINTZHmab DD KRR TOEMBSRERVERR T —ERDL I VI ADOHEFRFE. IREBARISEVVIARRICH 5 %E

RERERT. MIRDPES,, XK KR TBEDH 30%~50%DFRIID DEERMEEICKIF T DEREL TS (FEEENZ),

* The cumulative scientific evidence is unequivocal: Climate change is a threat to human well-being and planetary
health. Any further delay in concerted anticipatory global action on adaptation and mitigation will miss a brief and
rapidly closing window of opportunity to secure a liveable and sustainable future for all. (very high confidence)
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Global and regional risks for increasing levels of global warming
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(a) Global surface temperature change
Increase relative to the period 1850-1900
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(b) Reasons for Concern (RFC)

Impact and risk assessments assuming low to no adaptation
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CO2 remains the largest GHG with about 75%, and fossil fuels the largest source
CO2IZLEEMEH ZRUDWTE5% % &6 LB RAER

Global net anthropogenic emissions have continued to rise across all majnr groups of greenhouse gases.
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Largest historic total and per capita emissions in North America, lowest in Southern Asia
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Emissions have grown in most regions but are distributed unevenly, both in the present day and

cumulatively since 1850.
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Largest mitigation potentials until 2030 for wind, solar, halting deforestation, energy

efficiency, restoration, shifting diets, carbon sequestration in agriculture
2030FF COBMEE L TREMT VUv LS\ DR B, K. FRRIEDEL , TH)L¥— Nk, BEOEE, B0, B
TOIRRIEE

Many options awvailable nowe in all sectors are estimated to offer substantial potential to reduce

net emissions by Z2030. Relative potentials and costs will vary across countries and in the longer
term compared to 2030.
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The unit costs of some forms of renewable energy and of batteries for passenger EVs have fallen,
and their use continues to rise.
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Did not make it in the IPCC WG lll report — but showing that world needs to grow investments

into clean technologies by up to six times annually between now and 2030
IPCCEIMEEISHRESEZE(CIIEE N INEN T2 J) =B EMADIREZ2030F X TICFEHFKROBICTDINENHD
Mitigation investments need to increase significantly across all sectors and segments, particularly in
developing countries.
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Conclusions “Codered” wsmra—r-Lwr)

* CO2 concentrations are the highest since at least two million years

CO2MEEEDR<<EEL200 5 FDE TxEEL)

* Impacts across all continents do already and will happen faster, more extreme and
exponential than thought earlier, from food security, forest fires, sea level rise to heat

and flood extremes

ECOEICEEZNDFEILT TICRES TVWT, SRIFIVELS, FRLLEICHIG CREBIRICRY | BIELZEREPHIMNK,
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* Exceeding 1.5°C increases the risks of irreversible changes and tipping points

EERIEN.5 CEBA D ENAENREICTAVED T RA M DURINEE S,

 Temporary 1.5°C overshoot is unavoidable in next decades, but return to 1.4°C possible
ARDTIOFETHO—EHRT.5COA—/N—=D1—MEEIFTONZVWH 1.4 CICRSCEIEREETH D,

* Much better and enhanced adaptation and Loss & Damage finance needed
FURKHEEULERCORKIA—IDEENNETHD

* Deep, early, continued GHG reductions are necessary, so are negative emissions after

net-zero in mid-century
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Conclusions “Codered” @mra—r-Lwk

KeAfgr s
* Fossil fuel phase out is mandatory, coal needs to be out of system in the 2030s
BB S DT T —XTPINEINE, AKRIF2030FERICIRTLNSHFT 2MENH D,
* Financing for both adaptation and mitigation needs to be in the trillions to avoid havoc
WIS AN DEZEL KIEZE 28T 572D ICEIHEA THETH D,
* Policies need to address the multiple crises of pollution, biodiversity loss, inequity etc.
BHR EMERIEDER, MEFXEDEGHRBHEICIRVBTERIVE CTH D,
» Largest technical and cost-effective potentials are solar, wind, ecosystem protection &

restoration, energy efficiency in all economic sectors, diet shifts, reducing food waste
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* Nuclear and CCS only very limited options
JRFPCCSIFIFRICROSNTERKR TH D,

* Finance system and investment practices have to change radically — both internationally

and nationally for drastically overcoming inequalities in almost all nations
TR AT LERBEDEITIIBEARANICHE VR ITNIXRESRVW—(FEAE DE DA EFZIRANICTIRT 57260, EFENICEE
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