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World regions grouped into five clusters, each one based on a combination of change: atic impact-drivers

. 1) Hotter and drier

2) Hotter and drier and in some
regions wetter extremes

3) Hotter and wetter extremes
and in some regions more
precipitation or fire weather

regions more flooding

5) Hotter and in some regions
wetter extremes or more
precipitation

@
. 4) Hotter and wetter and in some
o

® 6)Increase in Tropical cyclones
intensity or Severe winds

All coastal regions except North East North America (NEN) and
Greenland/Iceland (GIC) will be exposed to at least two among increases
~ inrelative sea level, coastal flood and coastal erosion =

Combinations of future changes in Climatic Impact-Drivers (CIDs)

LEGEND
. Heat
increase in mean
temperature, extreme heat

CIDs changing in all the

regions of the cluster with ((a)
high confidence S

Cold
decrease in cold spell, frost

~ e CIDs changing in some @

(1) (2) regions of the cluster with D
@=| Hotter —— | Hotter and more fire weather high and sometimes with increase i aridity,
and in some regions more fire and in some regions more medium confidence hydrological an

agricultural drought

‘_

weather or drought or both

pluvial flooding or drought or
less mean precipitation or snow

and ice or combinations of
these

Snow and Ice
decrease in snow, glacier
and ice sheet
- Mean Mean
precipitation precipitation
decrease increase
(= River Pluvial
N flooding flooding
increase increase
(3) (4) (5)
’| Hotter, lesssnowandiceand ~ (@-| Hotter and less snow/ice @ | Hotter
more pluvial flooding and in some regions more and in some regions more
and in some regions more o pluvial flooding or river [ pluvial flooding or mean Fire
& precipitation or fire weather flooding or mean precipitation precipitation or both weather
or both or both increase
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Regional fact sheet - Asia

Common regional changes

/{I} The observed mean surface temperature increase has clearly emerged out of the range of internal variability
compared to 1850-1900. Heat extremes have increased while cold extremes have decreased, and these
trends will continue over the coming decades (high confidence).

Marine heatwaves will continue to increase (high confidence).
¢@ Fire weather seasons will lengthen and intensify, particularly in North Asia regions (medium confidence).
6’_1, Average and heavy precipitation will increase over much of Asia (high to medium confidence).
7

_',) Mean surface wind speeds have decreased (high confidence) and will continue to decrease in central and
@ northern parts of Asia (medium confidence).

gk\ Glaciers are declining and permafrost is thawing. Seasonal snow duration, glacial mass, and permafrost area
u will decline further by the mid-21st century (high confidence).

61:5 Glacier runoff in the Asian high mountains will increase up to mid-21st century (medium confidence), and
subsequently runoff may decrease due to the loss of glacier storage.

( Relative sea level around Asia has increased faster than global average, with coastal area loss and shoreline
bt retreat. Regional-mean sea level will continue to rise (high confidence).

Annual mean temperature DJF Total precipitation JJA Total precipitation

,;"r;\

Max. temperature over 35°C projections at 1.5°C,
gt 2°C, and 4°C global
warming

Changes relative to
the 1850-1900 in
annual mean surface
temperature, total
precipitation (Dec—
Feb, DJF), and total
precipitation (Jun—
Aug, JJA). Last
column shows the
total number of days
per year with
maximum temperature
exceeding 35°C.

4°C global warming  2°C global warming 1.5°C global warming

Results expanded
in the Interactive
Atlas (active links)
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Asian Monsoons

« The South and Southeast Asian monsoon has weakened in the second half of the 20th century (high
confidence). The dominant cause of the observed decrease of South and Southeast Asian monsoon
precipitation since mid-20th century is anthropogenic aerosol forcing.

« The dry-north and wet-south pattern of East Asian summer monsoon precipitation change results from the
combined effects of greenhouse gases and aerosols (high confidence).

« In the near-term, South and Southeast Asian monsoon and East Asian summer monsoon precipitation will be
dominated by the effects of internal variability (medium confidence).

« In the long-term, South and Southeast Asian monsoon and East Asian summer monsoon precipitation will
increase (medium confidence).
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Common change: TS4.3.1, TS.4.3.2.2, Box 9.2; 9.5; 11.5.5; 12.4.2. Asia monsoon: 8.3.2.4, Box 8.1, 8.4.2.4, Box TS.13. North Asia: 2.3.2,
8.2,8.3,84, Table 11.7, Table 11.8, Table 11.9, 12.4.2, Table 12.4, Atlas.5.2, TS.4.3.2.2, TS Table 4, TS Table 5. East Asia: TS4.3.2.2; 11.4;
11.7.1; Table 11.8; Table 11.9; 124 2; Atlas.5.1. Tibetan Plateau: CCB10.4, 11.4.5. South Asia: TS4.3.2,84.1,11.3.2, 11.3.5, Table 11.5,

12.4.2,12.5.2.1. Atlas 5.3.2, Atlas 5.3.5, Atlas 5.10. Southeast Asia: TS.4.3.2.2; 11.5.5; 11.7.1; 12.4.2; Atlas.5.4 Southwest Asia: 8.2,
8.3, 84,95, Table 11.7, Table 11.8, Table 11.9, 12.4.2, Table 12.4, Atlas.5.5,
TS.4.3.2.2, Table TS 4, Table TS.5
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North Asia (WSB, ESB, RFE)
Permafrost has thawed, its temperature increased, and seasonal snow duration and extent decreased while
maximal snow depth has increased over the past 3 to 4 decades (high confidence). It is virtually certain that
permafrost extent and volume will shrink with further global warming.

Annual precipitation has increased since the mid-1970s (very high confidence) and rising heavy convective
showers caused more intense floods (medium confidence). Projected increase in precipitation almost doubles the
annual maximum river discharge with increased flooded area in major Siberian rivers by mid-21st century (medium

confidence).

The number of dry days has decreased for much of the region but increased in southwestern parts, where total soil
moisture will decline and the fire season will lengthen (medium confidence).

Southwest Asia (WCA, ARP)

Anthropogenic warming has amplified
droughts since the 1980s (high confidence).
An increase in extreme precipitation has
been observed, mostly in elevated areas.
Mountain permafrost degradation at high
altitudes has increased the instability of
mountain slopes in the past decade
(medium confidence). Reduction of the
annual maximum amount of snow increases
with elevation in mountain areas.

Annual precipitation totals, intensity, and
frequency of heavy precipitation are
projected to increase with increasing
warming levels. Strong spatiotemporal
differences with overall decreasing
precipitation are projected in summer with
the opposite tendency in winter.

Monsoon Regions
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Tibetan Plateau (TIB)

Over most of the Hindu Kush Himalayan
region, snow cover has reduced since the
early 21st century, and glaciers have
retreated and lost mass since the 1970s.
The Karakoram glaciers have remained
either in a balanced state or slightly gained
mass. During the 21st century, snow-
covered areas and snow volumes will
decrease in most of the Hindu Kush
Himalayan, and snowline elevations will
rise and glacier volumes will decline (high
confidence).

A general wetting across the whole Tibetan
Plateau and the Himalaya is projected, with
increases in heavy precipitation in the 21st
century.

East Asia (EAS, ECA)

+ Daily precipitation extremes have increased over parts of the
region (high confidence). Heavy precipitation will increase in
frequency and intensity (high confidence), leading to more
frequent landslides in some mountain areas.

+ Droughts have become more frequent in much of continental
East Asia while arid Eastern Central Asia has become wetter
(medium confidence).

- The rate of intensification and number of strong tropical
cyclones have increased (medium confidence), and tropical
cyclone tracks hikely migrated poleward.

South Asia (SAS)

Heatwaves and humid heat stress will be
more intense and frequent during the 211st
century (medium confidence).

Both annual and summer monsoon
precipitation will increase during the 21st
century, with enhanced interannual

Southeast Asia (SEA)

+ Future warming will be slightly less than the global average
(high confidence).

+ Observed mean rainfall trends are not spatially coherent or
consistent across datasets and seasaons (high confidence).
Rainfall will increase in northern parts and decrease in the
Maritime Continent (medium confidence).

+ Compound impacts of climate change, land subsidence, and
local human activities will lead to higher flood levels and
prolonged inundation in the Mekong Delta (high confidence).

= Although there has been no significant long-term trend in the
overall number of tropical cyclones, fewer but more extreme
tropical cyclones have affected the region.

variability (medium confidence). I
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Mean temperature (T) - Change (deg C)
Warming 4°C (SSP5 8.5) (rel. to 1986-2005)
CMIP6 - Annual (20 models)
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Mean temperature (T) - Change (deg C)
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BOX 11.4: Case study: Global-scale concurrent climate anomalies at the example of the 2015-2016 extreme El Nifio and
the 2018 boreal spring/summer extremes

BOX 11.4: ZSHIRFZE : ERAVICEIRFRE L 7-EDIRE © 2015-2016 DMiFHHR T)IL = —= 3 £ 2018F DL FEkE
= /B SMimER

Global-scale temperature extremes and concurrent precipitation extremes in boreal 2018 spring and summer

EBREZL SBFZCA T TRELFDIRE mmmmmmmmmmm e e e e e o
AEEAERY ., RRERE LSRR,

|

l ﬁ;‘tﬁ ¢

| o EHTRFEEZE(T)

I " 2018%¥E(65~8H) . ’

I 4 = vy i 3 W“i’aﬁﬂo

: . i 840, -3

______________________________ J a S .
5 T : o o ° 3 miaol G Misa1.
ﬁﬁgﬂ%mvji-\_ ]‘ ﬁl-sﬁ . , " . é’w_.‘w-oz Swaer0  FR40.3
B A 8000
£ 3
2018 ®A :1214.5 mm -~ (b)
BEIR Lt g) g
@A : 904.5 m(:’bo) L %] g o T o ¥ Jamaeans 2018
HARfMIETYH ﬁfﬁﬁ LY g ' | ——1 2010
< ODE & %Eiltﬁ N f;:ﬁ;g;:x 1852.5 mm ﬁ 4000 o -
& EHO A EE;E \ gﬂg TP FHREA B . 1‘,1
o * m i s
L 7=, @K :995.5 mm R s e o VS Aa {
S EBBR XU0m L .
] AUD
. 0 -

6H1H 7H1H 8AHA1H 9AH1H




H30£E7 B S’RRICERE/L A E D

2 [EMNC] F5LEHN?

( o°

BRKEMNBMLT-35F

BRRMRCSE L RREER

FRILEFOERELRICEY

-
=]

|
[
o

|
o
=]

—100
—200
—300

—500

{mm)

130E  132E 134E 136E  138E

EARICIFTIEZ TS,

140E

HEATIZE-TIXIEZ=ViE-1=Y

= 2> ELTEYTHEENHRIC

ToUuGOU

142E |

300

[(#RIRFEEKE
268 B1 5
T8 . SEBELRERBRE

S
=]

(FE2 )RR K E
k& BHER

HF SELERRE

f=J
(=]

REEEKE (mm)[#R]

o
(=]

0

= HJEA
B LMk R ORRI (6/29-7/8)
‘o SELR
EREER it OEE
RERKE 2
FRAR) fenrs 6.7%18
P
(RRKE)
ﬂ#ﬁ#ﬁ%ﬁ (mm) [[B&Z]

1 #akF/K=(6/28-7/8

<
§
9
v A
] P
o
s i
-1 ST~ 2 N
g e ¢ ]
K 3
. g f -
N & = FHO
W ol .
! 2 -
s
N
: i
&
;i

-

29E130E131F132E133E1 34E135E1 36E137E1 38E139E140E14 1E142E

Kawase et al. (2019, BAMS)

14



=
5
3
W
o
™

=7 A DEFRAVERE IORBIED S X FE
, R X—XDEA
T e . ? AL

Los
- : I SINCE 2015
+0.1,
i “00 ra ‘03 : (a) (b) 7000
o LU 0 .. NEFHE -
Tags - : 1 H30&7 ADRTE SRIE(L(C £ B HI0ET B D YEE B0 Tk [JAMeDAs  °**
: Camtay — | ! " mmfemy mL
(b) FRHI0ETAQMRE T HOSERSE BEEGL e (1958-2017)
o i I 08| mmmEsy § 50001 S 5
s oo % (c) FRIETADMRE LB S EESE I BERELL ﬁ o 2015
60N ‘c’_/S ;E j:: P 06 — -o‘k-—‘-_«]‘ 4000 1 '
Do g O R L : % 1 ,
) ‘ . =3 : ® 0.4 1y 30007 o m?zo:.s
4 s - 5 AL
i::o% i ot * ol R
:cQ ,/’Z_, — o m -60 0 60 1m I & 4 " w L
100E 110€ 120E 130E 140€ 150€ 160E 170E 180 m m I O 1 L ..' [ P | ‘] 1 1 ) 1000 ~
14 16 18 20 T
I El 21:1%?&“]1 500m6‘) H:’:i}j _l.,um( O) -0.5 0 0:5 i 1'5 é 25
I ééIRSij_Numo)JlgiEE( O)
N AN VA N
O XEFHZEZTH O HECREEACICH S FRERIDEANILE
=
BH -7 F30FET AD H# (MR OZE1t
B DFEEMER
( Imada et al, 2019)
<7 2021.8.31. MENMEETIVEEALHAR TOI S L KB IRI T L 15

ToUuGOU



S IR A B e
FEHKIR #14°CER #a5°CER
(B2 HROFFHTR (#91.0°CE5H) (#3.7°CER)
ZEHOEHBA #W2.881EM #19.181E0
BOFHBEH #9.081EMM #140.6 515N
KADFEMAX #16.7 HiRA #46.8HE

i

IR R DFRE(L

2°CER/SFVALLSTH
JOUBED2e RSN ERAN 5

4°C ERSFVACL ST
B e B BRI RS LN R

HBEKE200 mmE L OERBEZ #1.545(C1EhN 2. 3f5(C BN
165RIB5 K E50 mmBl P O%EE #1.645(21800 2. 3M5(C 1B hN
HEEKBOFRAE #12% (#¥915 mm) B0 #27% (#933 mm) 1&h0
HIZKE1.0 mmEKBEOFHB R (BERZ(LETFRENZLY) #8.2 81NN

) 1BRMKESo mmbl EORE. FERISHULLE (EoL5iEM3) 1L6FRENE. BEEUSIILT. KUAZTHD—EIGEmD. BRI RO 0moMIATES.

HARDSEZRE

4°CERSTUA
C&BFM

< 0.0

21t ROBADFFEH SR

21tt#e R (2076~20954FF19) (CHII2EF
TIURO201E42R (1980~19994F 1)

NEDfEE

‘52020 WMERSE LY

5



A OF R

qg* E; ;ﬂl.l E t UJ S XHMHSE s &ﬂ?ﬁ

21t RO BRI, 20t RELEA... X Bl32°C FESFHUA (RCP26) .

B(F4°C EFSFHUA (RCP8.5) (C&BFAI
’ | | ] | | | | | | | | | | ‘

A 15 S RS G 414 S CAES: 315 [ 7K S p IR A o G £)385 8 S IS
“B= \

/ EE

E|E EREDPIVBEGEVCEPBEROZZE T,
I | e FEN3 F RBEERFGLDEAZ,
I = ' vER
I O O EEEvRsREETETEIL.
I " RHGELTB.

I N =ia S, J.
: | VI 018 [HI 7K ALY
| /D)
| B
| BCRBENES, -
| FRURBOURIN L = |
I BT LIRS, R e SN i@ [BB14°CERSFTUA (RCPBS) TR,
HKBOFRAIE g\ T 21T BRI EOEKN
I #912% (915 mm) /#927% (#¥933 mm) 3Hi0 — (FEALRMET BETHENTLS,
50 mm/hI_EDOFROSEE (& #71 ,M%/?f\'az.afé(zi.i.bu
I
|
\
\
~

ﬁ:wﬁﬂlz%‘b\t PREETEE.

V4
FRORBEHIRVRD. BE2EOOVT AERKREIOFAZ0ELPIUSRELLRUILE.
— — _—

O IPCCWG1 AR6 T, 1
IR DEH BN D R S
NTW3,

O AR6IIHIHSGIEICE T
BLIEEHNATETWLWS, L
H L. EEAMCOFRIERIC
L TIEFZEETCOENNZ
NHroHLETH B,

O BARDOSIERZE)2020(F
EANDOUEZES) % 58k L <
W3,

HA DS EZ #2020
MERSE LY



VAN

WGliE, JENY —FICES
EREHT Z EABER,

IPCC WG1

O

INEHSICERLTERICE
RT 2DIEWGC2D%H,

IPCC WG2

READERNHEET X J

F—< AC ‘

N SEEBHTFH
MRI-AGCM
é 2ERSIEETIL {d4PDF/d2PDF
(GCM) MIROCS5/6
CMIP5/6

>—%C ,
; LEIgEE e : ; 7 I"; B *E""‘:
e | RaeEeT L T Rowsmimm R @ A

J ~ (RCM; Downscaling)

J L

\/

") Ng—rTH

Bk l AIKE R sE
PRI Seagd K = - RR
1010 FFEE - 5 SEM ‘ &K BE LR
D, HENE | @ KER
e &K - KK
e B . KhRE
) B
HapE @g EHm
W EAD - EHE @ EIERE - MRS
Mori et al, 2021




