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IPCC BDMTIELWEFROWA, LL, R EnIicfigams i b, 78
WF—2E2XHbALHERTRETHA I,

IPCCHATE-TWNBHZ &

BIENZ DUV T IPCC DI DO F & F - 7o EIL 2013 D5 5 Wi 5 & T b 5 (IPCC
2013), BEUZOWTIE, TBORIREZEMITER] OFR 1 LW | —FBIALSHINCENTH
% (K 1-1), 7277 L2 RUTTESLD H 2NN O THEERD B AR NIZFMNEE L, BV
LT, BEANZOPREFER L TAELTWAHDOT, TbbE2IBWEEEZW (M 1-
2),

Table SPM.1 | Extreme weather and climate events: Global-scale assessment of recent observed changes, human contribution to the changes, and projected further changes for the early (2016-2035) and late (2081-2100) 21st century.
Bold indicates where the AR5 (black) provides a revised* global-scale assessment from the SREX (blue) or AR4 (red). Projections for early 2 st century were not provided in previous assessment reports. Projections in the ARS are relative to
the reference period of 1986-2005, and use the new Representative Concentration Pathway (RCP) scenarios (see Box SPM.1) unless otherwise specified. See the Glossary for definitions of extreme weather and climate events.

Phenomenon and Assessment that changes occurred (typically Assessment of a human Likeli of further changes
direction of trend since 1950 unless otherwise indicated) contribution to observed changes Early 21st century Late 21st century
Warmer and/or fewer Very likely [2.6) | Very likely {106} | Likely 113} | Virtually certain {129
cold days and nights Very likely Likely Virtually certain
over most land areas Very likely Likely Virtually certain
Warmer and/or more Very likely [2.6) | Very likely {106} | Likely {113} | Virtually certain 112.4)
fr_equenl hot days and Very likely Likely Virtually certain
nights over most land areas |y jikqiy Likely (nights only) Virtually certain
Warm spells/heat waves. Medium confidence on a global scale Likely* Not formally assessed® Very likely
Frequency and/or duration Likely in large parts of Europe, Asia and Australia {2.6) {10.6} {1.3 {124
increases over most Medium confidence in many (but not all) regions Not formally assessed Very likely
land areas Likely More likely than not Very likely
Heavy precipitation events. Likely more land areas with increases than decreases: Medium confidence Likely over many land areas Very likely over most of the mid-latitude land
Increase in the frequency, {26} {7.6, 10.6} {11.3} | masses and over wet tropical regions {12.4)
intensity, and/or amount Likely more land areas with increases than decreases Mediym confidence Likely over many areas
of heavy precipitation Likely over most land areas More likely than not Very likely over most land areas

Low confidence on a global scale Low confidence {10.6} Low confidences {11.3} | Likely (medium confidence) on a regional to
Increases in intensity Likely changes in some regions® {2.6) global scale® {12.4
andl/or duration of drought | ieqium confidence in some regions Medium confidence’ Medium confidence in some regions

Likely in many regions, since 1970¢ More likely than not Likely*

Low confidence in long term (centennial) changes Low confidence Low confidence More likely than not in the Western North Pacific
Increases in intense Virtually certain in North Atlantic since 1970 (2.6) {10.6} {113} | and North Atlantic {14.6)
tropical cyclone activity Low confidence Low confidence More likely than not in some basins

Likefy in some regions, since 1970 More likely than not Likely
Increased incidence and/or Likely (since 1970} B.7 | Likely* 3.7 | Likely {13.7} | Very likely 3.7
magnitude of extreme Likely (1ate 20th century) Likely* Very likely=
high sea level Likely More likely than not* Likely

1-1 IPCC FEHKRFMMHREE BORFEEMITIERN X—T7 £1 (20134)°

T IPCC % 5 WRELMEE 1 SRaEE  hitps://archive. ipcc. ch/report/ar5/wel/ (LAF. IPCC 2013)
p217
8 https://www. ipcc. ch/site/assets/uploads/2018/02/WG1AR5 SPM_FINAL. pdf
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ZFLTC OB =0 DT X 7 HLTEH, I > TRVLWERDPEE TS LD
W72 TeGR TIN5, X 1-5 JKE EEANY r—r o BRERFRGEHEO 2 E K > 7
13 7205, ~A v (2018 ), F v — VU — (2004 4F) LIAMI AT 20 o b 07z,

:
(mph)
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AT 2018 160
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ATAT /5 1886 150
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1) —iR—F 1932 150
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| 12F47/5 |
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| Fr—y— |
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S

' http://ieei.or. jp/wp—content/uploads/2019/10/Curry—Japanese. pdf
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H A DR E CHERR

CHUT T AARTHE LT, EFEITRONEREIR R < RoTz, K 1-6 1T A A LERFOES
ROFLRIEDT X T ThbH, 1970 F£TAF TIEM O BREEA & EREL7Z, R
MO =RKREE (PSR - EF R - PhER) 13, REefE 2 U, SFRAYIZ, 1993
Lk, 207 % JIZALRDBENDEN,

FLSEEHDMEVARE (HEHHART : 1951 ~20195F5125FT)

Lizes (A1) OROLKEMNMEVER

_EFELSRR *1

1 | 6118 %2 925 1961F9F16H09K R BHBEFIRORE

2 |5915*3 929 1959 9H26H 18K LE AL #AIRDT

3 9313 930 1993%9H3H 168551 B R BRRE Y S

4 5115 935 19514108140 1985tE | EEIRERRAFFhiHL

5 9119 940 1991F9H27H16ERZE EIFEHIEREHORE

7123 940 197198H29H230LR BRESEAEEE

6523 940 1965495 10H08kLE BB EET{HA
6420 940 19649F9H 24017858 e lR SR EZIR TR
5522 940 19556 9H29H 2285t ERBREEYE
5405 940 1954F8H18H0265LR ERSIEMmES

1 YEOHEERETRT
¥ ECERAR
*3 1 PFEEAHE

ZERE . CEEtRRLEIDIZe)
EFAE 911.6hPa 1934F9R21H (EFIRCEITSEANE)
MIEEE 916.1hPa 1945598178 (MIH(CHIT SEAME)

X 1-6 BAROBMABRT VX, T—F  KEFTFL2

HIBRIERRAE & 0 b T Z £ 53 KRk

R AR B RN K7 2o Te D) BEHITEN TRV, BE L TS50 B RZE
BThAHH, IFLTHL, EMAREN KD HD, HEREBRLOFEIZ)NDLT, o
RS TL D, ENRRWVHEIBAE RN KIR D T2 3BT, BIRITEESR DAL TV DIREN H
Do 2T 2EARITRERWEICEIELOND TR D D, WKL Thod,

2 https://www. data. jma. go. jp/fcd/yoho/typhoon/statistics/ranking/air_pressure. html
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[RlAE D T AL ~ DT KEIZOW T HIFR STV 5, VB B2 WIS
7u ) X EOWFEINVICERER Y Y — FRERINZD LR, ZRBIEELRIO X 9 7%
NN 7 — U NEHOERD L 512 d EKEEICHE S AN Emn., tEESRTWS, ©

2 EWIIWZ TRV

Z
HIEKIRRE (L TR A T2, XS AT AT TEONDN, KETEAH D Dy, HBILL 72 5T
WD TRETLUAR= M ZRGEEL TH D & MEDIDEFRIZERIZZ VA 2 OJRRITHIERIR
L ERFETE T, REIRZRBREBO—H2 b LNRWZ 013005, £ HERRBEL)
IKFRER R AR LEMIT D203 % &0 9 KRERBIRIC OV T b alREMEIZH 528 TRIZEEMIZ2
nﬂﬁﬁleJ EINTEY, BEEFTONTWRNI E L0005, B, IEFEOFENNL NV
(1%, #iboRE L B EO ATEELEM S T,

KBFLR— D NIUHIT] 1, Wiy THERIER(ESRE TERISM <
Roln] DORRIZHD DM, .

HERIRRAL CEPZERBE X 72, L L AT T TEbNS, FFIC K < FlEEWVIcHEn
Teb D& LT, FlZIE TRk 30 2 7 HZM) e b, ZHUBL T, TRETLAR—b |
OHNEERFEL THLH, ©

[ETLVAR—D NILDIZ) T, UFO XD IZHRTW 5,

SRR 30 4 (2018 4F) (X, - FedsETH . PEHARD O FEHTT 2 IS SO EEFE TR H
MRS CERE 30 4F 7 HEEM) ., 2EOBKEORANT, B 57 4 (1982 4) LU
M OZERKEFERFORBRKEDOT TROZVEE 2V E Liz... 20X eiikaxg - KA
BG ORI Z2IEIMEIZIX, BRI OERH D LB 2 bit, KJRIT TR 8 HIZ
Bl L7c TREIRSITHRFIE] 2BV TH, FEFEE O ZER O RICHIERERE L DR 2

B http://ieei.or. jp/wp—content/uploads/2019/10/Curry—Japanese. pdf

ORI RS R CTEWIEIE A 00

http://ieei. or. jp/author/sugiyama—taishi/ ;

Bl S THAROREET & EORE) OFBER

http://ieei. or. jp/2019/05/sugiyamal90515/

B ABZOLR—-MITRRHMEEZ FTREICL TS, 2o T0E, ARIKIFERLETHS ¢
KRETRERIE oIS K3 0F 7 AW KON 7 A T LA OFLEN 722 @il O Rk & EIRIZ S
ANE

https://www. jma. go. jp/ jma/press/1808/10c/h30goukouon20180810. pdf
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MHoTob W) RIEZAFELE LT,... Z0O X 95 2 #EEELIC L A TELE~DO%IalT
ILER D ZHLRE

ZTHl oD DI THERRRBLORENH L LB BN LW LEFThDH, i
% FEMBEOHHLETH D,

EWVIDIE, L DORAT 4 TOBMREN, THIERIBRL RN CTERNNE &2, EHAT
LEOMNHTHD,

Cold, RELL< %I 5L 010, WEBEFRITEARRE LTy, IIRETLR—K O
WEZIRGEL TH D & IRBEEDEE LI ATRBEI IR SN TS b 00, THEIZEEM 723
BNV Lo & DT3B,

NI TDIZ) 2B E LTI AFADOED DT SERNELS 7eo TH B Th D L,
(B2 LHHOT, HIIGERIZTERVNE LW E x2S o RT7E, L5k
D EITHRD, T E>TH, AT A TICOhIbIRRIT L LI REFEELDIT
IIRWICRIED S 5,

o AR 22 0IE, KRBRRICOWT THICFHEMZRRHENS LT THHICHELLT,
MHIERIEREALIC & D REL B ~O XTI OFRE | L E-> TVWDAHETH D, 27z
WD DR TIEDNLD D, BUARIRER ThHh-> T, BF LT EHETH L, ZDOLFR—

MIBFRNCHPNL THHARETHDLE A, TREHEML TN 5D,

[RRTVAR— | ONBEERIET D

[REFLR— N BMAES->TWEHED, FORNEERTHE I,

BIHO PR30 4E 7 AZEN ) OFFE TR, AARTIIME 2 KINATRLS 2o TWnd, &L
TWa (X 1-7) :

TEARTIE, 1~3 BEIZHZ > TRV Hi< i 7e KO S A3, BRI AT 2 A
MAHBNTND, K1 1-5(FEFE AR TIEX 1-7) 1%, 7 A F ARG OER K 24 FEHE,
48 HERA M ON 72 BRRIBKEOIEYEM (1981 ~2010 40 30 EFHIE) 1T HHTH
Do TNEHRDE, 1976~2018 FIZBWT, Fhek 24 Fefi L OY 48 PR K EIZZNZ
10 EHTZD 3T, 3.9%DEIG T LA (EREKRE 5% THE FICHE). FRK 72
Ref R K &I 10 4FEd72 D 3.6%DENAG T EA LTWD (BEEKEE 90% THEICHE).
Tobb, BRIZEWTZ O L7cinZe RINOFR I 1T, W 30 F£TH 10%EML TWn5
LEZbND, ] (KRBT L AR— b P3)
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[7 % & 26851t 5 T4 ) & M A4BAIBE K MO B & DL [7 * 4 268518 s 49 ) 6 MR k4865 MR K MO W@ & DI

1‘!: FL > E=3.7 (%/10%) :: ML Fe3.9 (%/10%)
g 130 g 130
g 120 g 120
LR TT} 10
3w i gm o
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50 A 50 A
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(©
[7 % & 2685 m TG | E /AT MEAXROB @ L OLL

:: FLY FL6 (%/105) ‘ EI.1-5 BEROERK (a) 24 B, (b) 48 EM&U
g (c) 72 B KR OBEA(E I3 T 3 HLOREZEIL (1976
5 ~2018 %)
| B7Z 7Z2EOT A AMBD H B 1976~2018 £
2 < ' AR GRS LT\ B HA (685 HIS) OREYEE &
g > DI (%) #FHLEBEOEETYT, KR (F) 135
% % EBBHTHME, EH R IROSERETT, &Y
) A B 1981~2010 FEDOEHE, KT OHRN=F (A) 118

e e Y N W . L B ORFEIRME = 28 Lo E4 77 (2003 4 X 0 Al 1 FF

. RRIRE . LARL I 10 23 FEIRS).
1-7 BARIZBITFARKEO B, 1976 F£~2018 4 (K&EFLA— | P3)

ZOR1-T LIRFER CHIE, TBUFREEHEE] CbEficshTnd,

CCTCHERTAREIE, K1-7T T, MM 1976 fELIRE L Ip o T H Z L 72, Ui, 20
&9 N 72T — 2 Tl BB O BREBE O E L Z T 5o, HEKIERRLOE
BThHDLLEMBETERY, ZOZ&IX [ETAHN, F—Lb— Lo TREZER (k
LU R) ICETEELSHDER Oa—F—TldoZ VRT3

[Q: 7 A X AL DEIRSCHEAKED R X, #ERERILSe— T A 70 FEI&
DB LHLDOTHDLESZE TN

A FIREMEIEZH D T8, BB IXTE £ A, 7T AX ZAOHFHHIM O L 5 ITHAFERED
TSRO 7= RIAZALE 1T, 2 L SRBEN S HEO BREEIC, BigK S © ol
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1 https://www. data. jma. go. jp/cpdinfo/temp/qa_trend. html
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STIZIT. Lo HZEL LT I8 ZRTIZLY, 2L akE LTITAE B2 Y
Eh, K< RS &L 1901-1940 4FF TIFE <, 1940-1970 £ Tikm< . 1970-1990 1K< |
1990-2018 IF@EV N, E W) L ICIREIL CW D X 912 h Az 5, FrlZ, 1940-1970 4E 2 A,
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(2O FER E LT, HERERIC X2 RIRORMHA 2 EREER & & bz, R DKz
KRES RERICHIMEMICSH 2 Z ENEZ BN D, KL EKKKEDOBERIZOVTIE, K
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2010 £ 30 FEEHYHE) 1Tk DI, 10FEHZD 2. 1%DOEAETERLTEY (EHEEK
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ARETIEX 1-9), BIZFEM72RESMLETH D, 4l
KREOHWMDOEE S H o afEENndH 5, ] (LR—

[ 1348 4 P2 ] 850hPalZ 351F 5 Ho R O JE TR & O kL (6~8H)
115.0

110.0
105.0
100.0

95.0

90.0

$5.0 A 4

1980 1985 1990 1995 2000 2005 2010 2015

X 1-9 KRFOKERIEOEI (LFR—bF P4

1981 ~20104E 28I 2T 2 e (%)

7235 850hPa & & 5 DIFE FE 1300m~1600m F£EE D =

OZEWRITIE,  HERERIZEE S K
k P4)

BI1.1-6 B&D6~8 A THEYL /- 850hPa g
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https://ja. wikipedia. org/wiki/%E9%AB%IS%ES%B1%A4%ES%A4%AI%EE%BO%I 7T%ES%IB%B3
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ICk o TiE, HERLZDEU TR N DD 2 LTk > THRAKREN 1~2 Bl 2 7.
ETHLOBRHBENEEY, HHICL > THRAREMT 2 A =0E LT, O
E—F7 A5 FICk o TEAREMNE L, Bl LZ2~KEKNRAD ZH, BRREE
THZL HICIE. OB BEREEYNREREIC 2> T LEARIBEEY HLERTE S Z &,
SEREMES TV 5,

MR ORE

Wiz, FlloEETH D, 1-8ICEAL T, WEBHOEBENKRIZL > TEF
ENTEXZDOT, 1970 £ L RTOBRAKEIZDRDICBAI S TS, L OREH1IL
o RBIZEMPHZATENENT, ZORLEDLE TR THILERHA D

[EORBFHINE/NRO LR 1T 5, EdEE i hNEoPicE»Tn
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FZAKOBN/NBEO BICERE STV 1970 R LLETO K B i34 72 I8 S -
kithkhs, 1"

18 (HEERSCHE, 2012) 343730 Bh\WEtEE https://gendai. ismedia. jp/articles/—/575797page=3
OEREMIE AR — A X— K48, HARDOETIZIS T 2 BGF Y2 ORFEE(L
http://www. asahi-net. or. jp/ rk7j—kndu/kenkyu/ke48. html
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FHIEE T Z 0 LEfsiaa L TR0, 1900 4ELARE O M BR B OB BTk, TR
WERHRAUEOTEENIEY 2 T & LT D2, K OWTIE T58< 2 - 7o gk oo 5
MG Tg o o Ml K 0 b 2V ARRIEDS m Y, HUERZEA KR E VW & LTV D,

ZI2C THUGERRE W) LS L& ARIZE D RDIEAS D,

REDEL T D BHEOFEOBNT — % Z i Th X,

Zhang B, FW. FRE, O X 9D 50 FFMICOI 8T — 2 2L, FETIZZH
%@ﬁfﬁiﬁ9bf%k EL7z (®1-10), 7—% & LTHW=OX, FEO 500 AT

BT 2RGBNTTOT —4% & BRI CT — % 2O N GHRAEN 72 oiro 2 &) %
L"CWZD?{T. NCAR DT —#ThHV EH 5 LR URER L 72 o 72 (Zhang, Ni, & Zhang, 2017),

Sun B, HEICEEL 5 X RO E ST Lic (K 1-11), ZOFER, AROKIE
B L, R, DB EUXBRE 2 L C& =, & L7 (Sun, Ai, Song, & Wang, 2011),

Zhang & Sun DALt WO E X 2B IZOWTIE, [FE L TRV, Zhang 1%, EY
A= Pg otz Z L (M 1-10(d) ZH5bETRLTEY, ZANEKRL TS DO TIX
RN, L LTS,

AARIZBNTS, B0 =KEEO X 5 il fjERITEFE R <> THY | Sun bOHf
Elck T 2@E LR CHEMZRLTWD, EE, A, Ox 507 —F, T A= O
FZEDIRoTNDDN, HRTHERIZV I R TNDDEA D, KD D & Z ATEN,
N TBUFMEE & [RETLAR— M offivbfiliitTnien,

0 #FE  http://ieei.or. jp/author/sugiyama—taishi/
2L TPCC 2013 p220.
2 TPCC 2013 P213
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A. Annual number of typhoons
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B. Annual number of super typhoons
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(Sun et al., 2011)
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Surface air temperature anomaly 2019 YEAR vs last 10 yr
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Figure 1: 2019 surface air temperatures compared to the average for the previous 10 years.

Green-yellow-red colours indicate areas with higher temperature than the average, while blue colours indicate lower
than average temperatures. Data source: Goddard Institute for Space Studies (GISS) using Hadl_Reyn_v2 ocean surface
temperatures, and GHCNv4 land surface temperatures.
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IEA estimates on the low end of IPCC no-policy scenarios

— Current Policies Stated Policies §8P1-2.6 §5P2-4.5

S5P4-6.0 SSP3-7.0

SSP5-8.5

I

No-Policy
Baseline Range

Net-negative emissions

CO2 emissions from FF&I (gigatons)
20 0 20 40 60 80 100 120

2000 2020 2040 2060 2080 2100

Annual CO2 emissions from fossil fuel and industry in CPS and STPS IEA scenarios compared to the range of baseline scenarios examined
in the SSP Database, as well as a subset of the baseline and mitigation scenarios chosen for use in the upcoming IPCC AR6 report.

B 2-2 TIEA & IPCC DT U FDEE, 1IEA DT F Y F 1L 2040 FETT, 22955
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Z 2100 EETHFE LT U A%, K2-3 DL HIcHERH LT .

2 https://thebreakthrough. org/issues/energy/3c—world
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Extending IEA estimates through 2100
- Current Policies :] Stated Policies SSP Baseline Range

120

100

No-Policy

Baseline Range

80

60

40

CO2 emissions from FF&I (gigatons)
20

o

2000 2020 2040 2060 2080 2100

Annual COz emissions from fossil fuel and industry in CPS and STPS IEA scenarios compared to the range of baseline scenarios examined
in the SSP Database. Scenarios are extended from 2040 through 2100 by assuming constant emissions after 2040, or by assuming that the
rate of emissions growth from 2030 to 2040 continues for the remainder of the century.
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Warming in RCP and IEA scenarios between 1880-1900 and 2090-2100.
IEA scenarios are extended through 2100 by assuming constant CO2 emissions after 2040,
3

4 38 5.9
35
(=
]
@ 3 o ® 30
o 0
3 2.5 A
2 2.3
1.9 2.0
1
1.0
0
RCP2.6 RCP4.5 IEA STPS IEA CPS RCP6.0 RCP8.5

Range of warming and multi-model mean for AR5 CMIP5 RCP runs, as well as extended IEA scenarios. Warming in IEA scenarios
calculated assuming flat FF&I COz emissions post-2040, and that non-FF&I CO2, non-CO2 GHGs, and other forcings in follow RCP4.5.
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Ttz 1 DDONRFG A= —TCIREFHRHINRELSEDLS

NOAA CKREMEEERSIT) @ (Zhao et al., 2016) (%, ERINSREARAET HBRICBITD
WNIA=B =52 DT RBEEREDPRES EDLL Z L2 R LTc, TOEZ &M D
BALETEZDZ & T ERFEREX 3. 0CHD 1.8CETEDLSD &9, Z LT Zhao BT,
ZDONRTA—H—ZRFETE D L) RBIIEENFIE LR D, GO TliX, Z0/3T A—
X — DR ERE CRIERE A ATEICEEL AHENFET S, LML TnD,

Fa—=r 7 DEEBREPAR I NI
(Hourdin et al., 2017) . Fa—=Z1IKETT LD EBARZH (fundamental
aspect) ] THDHELT, EOLIRFIENTWONTNDINEET VAFRE ZXGIT 7
— FHE L., 90 L7, fsE TREET VT 2 —= 2 7 Ok LB (Art and Science) |
ELTAERENTZ, THUEMPIM, NOAA ZHJ6 & L= H5 A MBI OWF5e3# D4, THE
IhTWnd,
UTFORMERESLTWS ¢
NRTRA—L—=DF a—=2 7%, GlE AT LORD BN EHEET DIEED—ET
o, VO ENRD D,
LinLend ., 2 I3 20 UEEMESNIEL, 72 0< MO HEMFE ORI
HOGRRBR L) ITKAFET A2 b H D,

O JFRRSCTIE, Wb B REIRE IO EFR N E D Cess Climate Sensitivity 23 0.82 235 0. 48 (KW
'm) EFTEDD L LTS (Table D23, 250 5 < 2700, A TRV bW 2 KRR~ DT 2 i@
WHWDILD AF=3. W/ 2 #MNT T, 3.0CH 5 1.8CL LT,

L JF S : Given the current level of uncertainty in representing convective precipitation
microphysics, this study suggests that one can engineer climate sensitivity in a GCM by the
approach used for parameterizing convective precipitation -+ so far, we have not found a clear

constraint that we feel would make one model choice more plausible than another.
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IPCC %5 5 EHAMT <> IPCCL. 5 EERFRIRE HE CTHW O N E T /LIRS TCMIP5) 1
BWTL, EOLIRT a—= TP Tbivizn, ARSI ehotz, Tk &
DO X Th 5,

Fa—=  TIZOVWTARINR - HEE, TRy BRI
B S5 Vol Z R Z L2 20, LI BROKRNTE T2 Ll
720N,

NI A= =D L, BN XL - THIFHZHKIT L2 EBEHELY, Fa—=7
mL&fi%wioﬁT%ﬁ&A7% H—%BZH LT, BT NADOTERH 1%
B E DD Z ENEEIITDR TV D,
ZOLEICLTIROMEICT 2 —=0 T INDH/NNT A —F— L, ELROEENIZH
TLLDTHD, ENENLUSMT S, SXKOLS, KDES, HEAE TR
E. Fa—=2 T OFRBIIMEILE,

20 AL DO HEREEEE O FHSLGEREICHOWT Y, Fa—=2r ZORBIZ LT
HMFFEMMZN, B I ERT 2 —=0 T OXRIZL TV, E WS BFFEIZ D0
TH, BFBREIZIZ T 2 —= 7O RIZLTWDH I ERH 5,

2 ORIR CO) TSR ) (W/m2) 12 k> TR, Hgtsab i, o) [co2 %
DIRFENRH A L DEBCOBIR) 26, B) =7 1Y I L 5mELO%)
B ZHELFIVTRES™ A L B) OMNLREEENPKEL, Fa—=270
KGLTe o TN D, A) ICRFEFERMENR R ZVDITEDOA & B O L Z el
Th b,

ET IV OWEAFSETIE, A) & B) ORMICHBRBRFEARH I TS, DFED C02
HIZEDEBEBRKEVET A TIE, =7 e/ ik dmifbb RKE <o Tn
T, ZLS| & OBAREIINTET VB TR EREVRES 2o TS, X, 20
AL DIREE EA-RORBERE S — ERPAICINE D K 912 A) & B) OFMHRKRE S
DT a—=2 T ENTNDZEETRET D (ZAUTHOWTIEI 25D TR
%) o

EBTMCEDTRNE, BREOCERE LW - LFEOEINIE SO THEREET V%
%%ﬁt(—ﬁ%ﬁ“bh)ﬁ%&tf FERDIRE EARCRBERENFHE I
D1 &) EHTIE RS TR, ERRITIE, BT UL, FRISHZRE EAR
BERE DO R E RN O BERICTF 2 —= 7 ST
ETIVOKBEREE RN UIRIRE ER2F 2 —=2 73 58I iSO@T%%%ﬂ%
Do B 1ITBR S IR O AHEEM, 5 2 13 RE )OSR, 5 3IXAR
EENCEDRE L THDH, WThd, TUEbE T a—=795L, Wb

T a Y ORISR L OEDORHEEERRKRE N LIZDOWTIE
http://ieei.or. jp/2019/11/0opinionl91127/
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W5 [A—n"=Fa—=7] (BFH) ZhD, ZOLE, [EERERV LIRE
NPT AN X DI ERIT, MARFHli Sz D, wmdeHli Sz 35,
Fa—=UZH2EDX AT TVD N, BT IEEIERICALTRETH
Do

20 AT I E TR EFIZOWTHIR T D, IPCC D b Y ClE, & 2 WiMIcslf =
NEZRE RR &, ZHICTF a—=0 7 SNEETTVNRT 02 EDREMFITKHEE
AM—F L=z tanrl, BHlSNEE ERSEICEZEYDRICLDLDEE LTSS,
L LI T, @BIRICE - T FEHLCIT R B 720, W) ok, =50, IBEE
HAPNREBEBDET AL DD [Fa—=mr T ICL o THZAEN TWDATREN N H S
MNHT2,

20 HALICHE & TLIREZ IO —IL, IREDRT ALNOERIZ L D008 LiLRvy, £
DFEMITZ RSN TS, FlziE, =7 vy VvoZll, K& - BEEOREHH 72 N IRE)
PS50 ST R B D FUTIREE < SRIMER - BESG DAL, AV UBEME 0T (Rik) . F
Thb,

T DL RERRT AL DIRBALONFITE G STV Z &2 5 GaBli
Wi, ZOERIHEHY 9 D),

F o —=v F OFFIL

F o=V SBTDR TV SIHILE LT, BEOETF VAT 5 & | SRR & o iR
NN ELBIRRICH D Z E MR SN TS (M 2-5) (Kiehl, 2007) . ZAuiE, 20 AL
DEBEAL AT S (SIREPRY 25 L O T 1 L OREHROEE) 12k - THE
THIHICTF a—=2 T LERRTH D,

Ak S 1F, TR & BB ISR SN B b D Th D, T5 & KBRS
B DORBEREI S DB T LT HIUT, R EFITED TR A B, Wie, AIREREE
PMEL . OB R 1 MEWVE L T U, IR IR TIEL 2%, L LERIC
X EDEF BB L D RIRE ER AR LTV, Z OB, SIERE S B AT I
SRR A AME < | AR MRV A I ORI A A< 72 B, BV ol fEle, Fa—=
V7N K o TRIBREE & Ui OB AT S T, EERE LCR UEERIRE R %
HT L 91cRo T\ Th D, XTI TOTRAH 5,

% https://www. env. go. jp/earth/ipcc/5th/pdf/ar5_wgl overview presentation.pdf AF A K 32
® https://www. thegwpf. org/content/uploads/2017/09/Tsonis—17. pdf

® http://ieei.or. jp/2019/10/expl191011/

% http://ieei.or. jp/wp—content/uploads/2019/10/expl191011 Literature02. pdf

S http://www. jamstec. go. jp/j/about/press_release/20130629/

% https://www. thegwpf. org/content/uploads/2019/03/SvensmarkSolar2019-1. pdf
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“These results explain to a large degree why models with such diverse climate
sensitivities can all simulate the global anomaly in surface temperature. The
magnitude of applied anthropogenic total forcing compensates for the model

sensitivity”

Total Forcing (Wm™)

08 | ! ! e I A

0.6 1 1 I 1 | 1
1.5 2 25 3 3.5 4 45 5

Climate Sensitivity (°C)

Figure 1. Total Anthropogenic Forcing (Wm %) versus
equilibrium climate sensitivity (°C) from nine coupled
climate models and two energy balance models that were
used to simulate the climate of the 20th century. Solid line is
theoretical relationship from equation (4). Dashed lines arise
from assuming a £0.2 Wm™ © uncertainty in ocean energy
storage in equation (4).

X 2-56 Fa—=V T OFFL, BERDETNVEOKERE & EFEE X, A3z
HEIhAEH, BHEERIITTHS, LEL—EDREFF4E L5 CFa—=F
INTWBTD, KEFIBERIBE X7 (Kiehl, 2007)

Fa—= U T OEEZBE 2 72 BORH K

ZOEICLTCFa—=r T ENTEHRE EOMRT 20EIMELNWEZATHD, F
a2 — =270, BHPRERROBIA T — 2 O KInb 2 ik o T R BIIT — 2 1A
T2 XD ICETNADPEI NIRRT LRI UL, 2O TFRIZONWTS, BURTAFTE
HT—HIZESWE, BEERS LETHIE, tdmltasZ &biskk o,

L LEO—FHT, OBEEREIETH 2 XUERE (Zhld 21 HALORE EAIZRE <
WD) FTHLRTF a—=0 7 ORBIT/R>THT, LNLZOKENRF 2—= 712K
ILEKTFELTQREIND Z LITIFEENRLER, Z LT, Fa—=2 73, ZBOFA LR
OB Z YD & LT, 27 ) OEEMERH - T, BUFFHETRT A —F — O 2 H{0T
HZEHTERY,
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IEBEALRIBEICE T 2 BURLEIL, UL EOFEELZZHICES XRETH D, 3 BT TH
L<imC o0, EHIZ, BEF - 22 RE<HERDRWEHTO—E DIRENF AT AHEHHI
B, Eia RIS D ERBAF ITIT A Z, L L, mfiﬁﬂ%@LL@kmo%Tw
DFERZIR AT U T E T, MR - AESHTHEE D R & Wi 2 IR L R 28D 2 &1
EEIZR T2 ANRRWE-D

BT VIIEREZ ERICEHR TE TVL2RND

HIER DL 2T DTHRD THEMETH D, TF /0 120 HALE O MER SR DR E L5
FEDE L7 L9 I TF 2 —= ZORBRICR>TNAHZ b H 0, IS HELTE -,
ENREET MIBEIRREZ R ICRBTETEL T, BECRELHE TETELT,
Mo TR TIIRE I B Z LI,

Bl 21X, DAANZE WO TAR CIEREIEZE < 23, BT /0id 21 #2010 OIREER (N
A TAHR) HTECTERNSTS, ZOM, JUEETANBREFHTE TV, &F
RIS C 25, ETHMETE D HDOTIERWD, LT, WS OMEICATY Z 9,

61

TRIS . TREQEBRE] TEE 2P

HERIERR(LITEA TODITIHEW R, L L, EOREDOAEY— RTHEATZDTEA 9 h,
(2018 A TBLAIE | 4 FRIZBWELE o72) & L<HESNTNDR, ZHITELIRY
X, b LBVWERIEDH T EWNWI T, T X EERLTAHAL D,
IBE EFTROARHEEMEDOIEIT 1990 4E0 IPCC OWID DWMEENLHE Y L > T/
o MEFOFRTIL, IBBDES AJEHENEVIKETHER L2546, 21 iedick
{JEt X105 T0.3C (RiEFMENRIX 0.2°CL 0.5CPDH) & STz :

% (Mulargia, Visconti, & Geller, 2018)

S0 filiFE. THIERIRRR L ROBEOBESE )

S RBARTITRET 203, [UEET/MXRED HEH &) BLOHEIRE - RN 2 BRER) (R
AT hUx—T) ERERETETWRNEVWSERHLH 5,

http://ieei. or. jp/2020/04/sugiyama200423/

http://ieei. or. jp/2020/05/sugiyama200526/

2 T #iFE http://ieei.or. jp/2019/06/sugiyamal90605/
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3. Based on current model resulls, we

predict:

. under the IPCC Business-as-Usual (Scenario A)
emissions of greenhouse gases, a rate of increase of
global-mean temperature during the next century of
about 0.3°C per decade (with an uncertainty range of
0.2°C 1o 0.5°C per decade); this is greater than that
seen over the past 10,000 years. This will result in a
likely increase in global-mean temperature of about
1°C above the present value by 20235 and 3°C before
the end of the next century. The rise will not be steady
because of the influence of other factors;

H#h :  IPCC (1990) Policymaker Summary of Working Group I (Scientific Assessment
of Climate Change)%

TiE, ZOBOBRT —Z1ZE 2> TNDHEDH I D,

2-6 1%, K[RITIC X DR OEFOEAEFEN S DB TH D,

2000 £E B 2012 FEDIINA = A Z 2 (151) LFHINSHRHIT, IRE AR HE Dk
TR, ZDHk, 2014 FND 2016 FEITNIT TOT L =—=an3H v, L EigEiEE &
7podz, LLEDH, 2017 4 & 2018 AEITIZIRED T3 - T 5%,

Z OBEOMHA A EIRT 57201, K TH T — D E W< OWVEZ BT TRz, 7T
EFNTH D 0.073C/decade IFXRBTICLHIWE 100 FED LY RTHDH, 29 LTHD L,
WEAEMISNDO ML RTRD E, BOICATYH, - TENZ 0. 15C/ decade FEE D
RE FFICHEESTWELOICRA D, (RB2ETRELZLHIZ, ZORETOKIRT
— ZITH T b7 EOEEMRBA LTV D LS LT T HIERIEBR LD F 51320 6 Fl
FREE LHERF SN TV DD, FEEHICT 5720, 22 CHABTOT —XIZih»TEZDHZ
LT %),

®https://archive. ipcc. ch/ipcecreports/1992%201PCC%20Supplement/IPCC_1990 _and_1992 Assessments/E

nglish/ipcc_90_92_ assessments_far_wg_I_spm. pdf

8 https://www. jma. go. jp/jma/press/1606/10b/sankou201606. pdf
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EROFEFYRERE 0.5°C/decade
ML E=0.73 ("C/100%)

0.2°C/decade
|l 0.15°C/decade

0.073°C/decade

1981-010FEF M 5 0DZE (T)

KRT

_1.5 | 1 1 1 L L L L 1 1 ' 1
1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020
T

X 2-6 HRDEEHTRFEZE (B) : FEOEHRIBOEEENLORE. X &) : R
ZO L5 EBBEHME, BER GR) : BRI ER, EAEMHEIT 1981~2010 £ 30 FFH)
&,

FoFHF: RET ©

TIEZID®BREDIRDDN? LW D ZETIZN, A%OIRE EA-S 0.15°C/decade FREER2D
nH LR, ZORETHIUE, 1004FT LECOR—AENG, o< v & LRk
Th D,

B DHNE, HIERBEL COWRBR L3 TR Ox D Lty 7272 L IPCCHOY I a2 b—v g v
WZEDTFRNIE, 1990 FFDEEHEV EDOLT, AMEFRITRKE U,

BB L THNXY A7 BHD0E LRV, $- < Y LIZIRE(EThiE, A
TS L TCLE D DT, 72V LEEHEEITHRWEA S B EDO A B — RN EDRE)N LW
DT LI, ETHEERDEN, WERBRFHRALIZIIRERTENI DD D,

REES NI RBEETN—RBIEDOERBL 2D & 5%
KETE IREOERGR & E RN LGE L, R CHEIES 2T 2R FENE WD,

BrCHEA DL, TINRTRENYEAKD g« 7 ) AT 4 ThdH, WV E—T+E
VU TR L DRI OSIRRIEDE - ANFETH Y, KA & LTz TUM] OIS TH

% https://www. data. jma. go. jp/cpdinfo/temp/an_wld. html
6 hitp://ieei.or. jp/2019/10/opinion191004/
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ODNOBEERKIRT —Z Y M 40 FICH D AESE LRE Ut TE 7, 0408 2017 4
DHEEFEE THWE=ORK 2-7T TH 5,

B 2-7 R 5 &

(1) JR#R . IPCC THIW=RUWET T MIZ X DIRBBE(L T O, 2 O JE B ORI HRITEE 4 72

T K DT,

(2) flft - RERIZ XL A8

(3) HHt . VE—hFBUI AT HEEBIR

(4) %40 ) Q) BLOME - ¥ ETOBHT — % 2SI L HERHE
Lo TnA,

RBIREITATEW O L22 G F ) b0 ThH L, HROKIREZ W72 0B H X
HWEORIRIL [T 2—=27 ) OB >TNDT-OIZ, BT VOZEEDORFEIZME 5 X
%Ti@w#6f%é B O EEOKIRIT, RIEV AT ACBWTEERBERTHY, =

SOFBNEE LD Z & CRIEET VDR MEE TN L 7=,
ODI%Jﬂb\T 7 U AT 41X, BEORB LT FRINZIZERE T, JUEET VI
b kAN TH- T, LEEBN->T, %%@%@:ow(%%ﬁf%ﬁw\E%Bkoavx
T A 1XE D% OKHR T H RAR A RICEL T\ 5D,

7 7 U AT 4 OFER T H IR RFERIC /e > T D Z 212 2W T (Christy, Spencer, Braswell, &
Junod, 2018) ; (McKitrick & Christy, 2018) ; #HiT —XIZ oW Tk
http://www. drroyspencer. com/2019/12/cmip5-model-atmospheric-warming—1979-2018-some—

comparisons—to—observations/
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Tropical Mid-Tropospheric Temperature Variations g
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5-Year Averages, 1979-2016 Trend line crosses zero at 1979 for all time series |~
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2-7T Vav 7 URT 4 BRKREBRMES THWER,

HIEAYRIERE - BRSPS HRTE 20

KT T ATHIE A 22 545 O FBLZ DWW T HRRZEN K Z W, IEIZ DWW T, K 2-8 # 1
% & IPCCITBIM LTZFEE 7 VO Tz 1CLL Lo @A%< 2°CUL Lo b & 5,
BEKBIZOWTIE b o EREAENKE L T, K 29 FEE OS> THEL o T
WD, AT 1000 R VBLEBFRRENSDH Z L EZRLTWD, N T T7T 4 v ainfg
B> TNDHDE 500 T U LLEDOFREZ R L TWD,

TN=—=g | ZONVWTEL, MAIHI LU THETED, LWolt b ZATHD, Thbb,
KRR K EDOIREND 2 4F0D T HERERHT & VWD L TAFTIEHBINRD L5
=08, ZORESCFHMSIIHERTE TV ARV, ml=—=g3, BHCHRELREDH

% Testimony given by four prominent climate scientists to a hearing of the Committee on
Science, Space and Technology of the US House of Representatives on 29 March 2017.

https://www. thegwpf. org/content/uploads/2017/03/Climate-Science-March20171. pdf

© g Hifs KMEIEEHEREEFES - ¢ http://ieei.or. jp/author/sugivama—taishi/
™ TPCC 2013 p804
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AKOKGIIRELZETHOT!, KENREZ D08EmT 2720123 & THHERERBRIEN,
ZOHBHRTLEHAEHR T RNDE, ™

REET ML, KZIEV AT APEHERENIZ LS HHRLTWD, LED LN B2,

R, TOHBIZHROL LTEZLAZRENRD D, FFRIZEBWNT 145005 1C) 2°CIE & HIEKIR
%Mﬁﬁ%kFA:E:TE@%WEﬁ@A@ﬁﬁ<&éﬂ?§?éjkwokﬁ%ﬁﬁ
RIS ﬁh@ﬁﬁ IRBORERLETHA D, ENERELNE, £ 2 TORIME
37220, 2o, REZEMMOEH THIRT 5 K 512, FEROTFHOREE 5 7220,

(a) Multi Model Mean Surface Temperature (b) Multi Model Mean Bias

30 -24 -18 -12 -6 6 12 18 24 30 5 4 3 -2 -1 0 1 2 3 4 5

(c) Multi Model Mean of Absolute Error

0.5 1 2 . 3 35 4 45 5

Figure 9.2 | Annual-mean surface (2 m) air temperature (°C) for the period 1980-2005. (a) Multi-model (ensemble) mean constructed with one realization of all available models
used in the CMIPS historical experiment. (b) Multi-model-mean bias as the difference between the CMIPS multi-model mean and the climatology from ECMWF reanalysis of the
global atmosphere and surface conditions (ERA)-Interim (Dee et al, 2011); see Table 9.3. (c) Mean absolute model error with respect to the climatology from ERA-Interim. (d) Mean
inconsistency between ERA-Interim, ERA 40-year reanalysis (ERA40) and Japanese 25-year ReAnalysis (JRA-25) products as the mean of the absolute pairwise differences between
those fields for their common period (1979-2001).

X 2-8 RAEETNVOELHZTIBOELME, A LD (b) )SEHNE ( “ECMFF reanalysis” )
&7 VEE (CMIPS) DR D ik (BRI 1L 1980-2005), FF R « = A F R 2°CLL EDEE
DEFT (FErOLRAOEHE, LU VUNDLROESS) bH D, (IPCC 2013 Figure 9.2)

nREITHP : https://www. data. jma. go. jp/gmd/cpd/data/elnino/learning/tenkou/nihonl. html

P xn=—=abE ) THIEIN, BT 2EOE - BN - KROXRRIZ, MEROKS %25 2 EEAR
MEBZTHLHIZb PP LT | BT /MIBELZHETE TR, bo L RFTHRRE R & LT,
HTOREKT, EBEIZITIAIIPEZ DI TOLEZA, BEICEBESTLEY, EWHMERLIER SN
TW3, IPCC 2013 p797
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Figure 9.4 | Annual-mean precipitation rate (mm day™') for the period 1980-2005. (a) Multi-model-mean constructed with one realization of all available AOGCMs used in the
CMIPS historical experiment. {b) Difference between multi-model mean and precipitation analyses from the Global Precipitation Climatology Project (Adler et al., 2003). (c) Multi-
model-mean absolute error with respect to observations. (d) Multi-model-mean error relative to the multi-model-mean precipitation itself.

X 2-9 REETNOELHEABOEBE, A LD O) ST NVEE L BEE
(precipitation analyses) D=, HANLIX mm/day 72D T 365 i+ WITERIGEAEIZ R 5,
BRI 1980 4EA>6 2005 4F, (IPCC 2013 Figure 9.4)

KURETNVDOBRONAAT A 0 LBEORIUILE LA, mTITE L L™

HERIERE (L PRI Sh b iEkE T 0 (GOM) 1E, BlHEEICADECFa—=
TENTWD Z EFBRICIR T,

THUCBE LT, Z 2T GOM A, OF T VIIESEF O R 2 £ D - BNFRICE b
Th=TFT AL FDOLITERINTNDHZ L, QZOBIROFEREL LT, IR DI
AR D | DO BEARBREEICOWDTITHE > THIMEN TR S &V ) FENEE T
=, EWOSfEEmETT o, ™

TF VT BBEORFEDORARLE RLRED TR Z AR Y- TE, 20X A
FRELEBRICANDUNERS D,

o #ifE  http://ieei.or. ip/2020/05/sugiyama200520/

™ Swanson, K. L. (2013). Emerging selection bias in large-scale climate change simulations.
Geophysical Research Letters, 40(12), 3184-3188S.

https://doi. org/10. 1002/gr1. 50562
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HE FROBFESM . BB CIXZE L7223, fhcixEl L

RARET /MR, W< ODOMRDRH 5, [FimsCTIE, IPCC & b Kkl THIH S 725
5 WIS AT VA B LLREEHE CMIPS (1 — 2 » 7 35T D) L. ZORiRICH =D CMIP3
ZHLTWD, Zhbid, HROKUEET AR OZ I BSMLTWDS, (e 2021 4F
DY) TPCC s TIk, KHEARD CMIP6 2RI =415, )

CMIP5 ClE, CMIP3 LV &, OJbipE colifE B2, BHMEIC T MEZ 3 X 212725
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Figure 2: Fraction of all-cause mortality attributable to moderate and extreme hot and cold temperature by country
Extreme and moderate high and low temperatures were defined with the minimum mortality temperature and the 2-5th and 97-5th percentiles of temperature.
distribution as cutoffs.
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Figure 12.7 | Percentage changes over the 21st century in global, land and ocean pre-
cipitation per degree Celsius of global warming in CMIP5 model concentration-driven
projections for the four RCP scenarios. Annual mean changes are calculated for each
year between 2006 and 2100 from one ensemble member per model relative to its
mean precipitation and temperature for the 1986—2005 haseline period, and the gradi-
ent of a least-squares fit through the annual data is derived. Land and ocean derived
values use global mean temperature in the denominator of &P/ST. Each coloured
symbol represents a different model, the same symbol being used for the same model
for different RCPs and larger black squares being the multi-model mean. Also shown
for comparison are global mean results for ENSEMBLES model concentrations-driven
projections for the E1 and A1B scenarios (Johns et al, 2011), in this case using a least-
squares fit derived over the period 2000-2099 and taking percentage changes relative
to the 1980-1999 baseline period. Changes of precipitation over land and ocean are
discussed in Section 12.4.5.2.
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Wide partisan gaps on threat from climate change,
Russia; smaller differences on Iran, North Korea

% who say each is a major threat to the well-being of the United States

Rep/ Dem/
Lean Rep Lean Dem TOTAL
Global climate change 27 @ ® 34 57
Russia's power and influence 3He ® 65 50
Cyberattacks from 72 @@ 76 74
other countries
North Korea's nuclear program 52 @ 54 53
China's power and influence 52 @ @ 58 54
The Islamic militant A8 @ @59 53
group, known as ISIS
Iran’s nuclear program 50 @ ® 65 57

Source: Survey of U.S. adults conducted July 10-15, 2019.
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