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Figure 4.1 Equilibrium Climate Sensitivities in °C of 37 climate models from the CMIP6 ensemble.
Identifiers for the various models appear along the horizontal axis. From (Scafetta, 2021)
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Figure 6.2.2: Atlantic frequency of hurricanes (HR) and major hurricanes (MHR) since 1920. Source
National Hurricane Center (2024)

() FRITRHBENY Fr— | HITWFE DN r— 2 OFE,
(HFD KE=RALF—ELR— (p.50) 2 HHFE,

:mmﬂbf'%&W@@%W§%Tﬂu&—y@%éﬁﬁﬁ%mbfwékwﬁﬁﬁ
72 R LY RIEREO B & DEIZHOWTIE, KEZ R LX—E LR— O RARICFEE L
TW5, FEEE. IPCC 5 6 el S HF5 1 EEH S (WGl OWEFIZBWTH, NI 7
— OFAEBEIZE] U CBE e RIIRIEA IHEE STV 2 E ARSI TV D

Lﬂb%@if\i&%@®gﬁ%i\%ﬁwﬁgi%iﬁﬁfi&<\1@ékw@
PEBEOZIZH D LR T 2, bbb, KETRLF—E LAR— NI IEFEOBIHI
IZBWT, AU —UNLIETE R TABICHE L, LV ZEOREIR AL EfR A bR



HT L, FORRE L THEORBSOEENIER L TS LWV BE Il BB L TV
WERLEI LTV D, 29 LI &R LI O AR SRS ol E vt
PRVRIZBWT, WE ONIGIIRNL LT b,
LUTIZRd DIE, IPCC 5 6 M S Cfedk S 72 BhEZR (M 4) TH D, [FIXT
X, A BBV T, BEROBERMARET 2 & L bz, 20BEhE

FEMET I A RS T,

4 HIKRREEICH S REROZEL

& Changes in storms with increasing global warming )
L( Global )

Extratropical cyclones
Atmospheric river
Average and maximum
precipitation rates increase
with warming

$ Tropical cyclones

¢ Tropical cyclones
Increase in strength

Decreased or unchanged
genesis frequency

¢ Extratropical cyclones

Changes (increase or
decrease) in wind speed
following storm tracks
poleward shift in some regions

(AT 25 1 (EEM M E Fig11.20 (p.1,586) & Hike,

Ba&E{E Rl
KEZRLF—EH L AR— 1, pp. 46-52.
IPCC 55 1 1355, pp. 1585-1586.
CE L' E=—,pp.2,167.

4. FRFIA

equator

30°S

Tropical cyclones

(" Regional )J

Severe convective storms

Decreased Increased Slower
exposure  exposure  motion
|

IPCC % 5 el S ETlE, HEOFHRSRMIC IS X | FFERORUEZEENZ DUV THEE D
FUFERLTNWD, TDOHIHED 1 D05, RCP8S LW ) U ATHD, Ziulk., 1900
D 2100 FEITT TR SCCOIRE L Z 72 5T IRE DO /KAEE TIREZE ST ANPEH &

hoZ EEBELIZHDT,

KET L F—ELAR— ML, ZORCP8S 7, LIFUIE MHRRHER S TV 4 & LT



DTV EABBEMA L TWD 3, RCPRS 1L, AR, [BKiERTHLIDEIE & 72D —A
EHRELIET IV ATHY, BURHERFN—RX T/ L LTSNS Z L1333 L <Rfifx
ENDEHHIL TV D, KEZFAF—EHLR— MILD &, 2010 F~2020 FF TITHE
A7 16,800 ROFMFFH LAY RCP8.S #HH L TR Y . 2D H B 4,500 A5 RCPS.5 % Bl
PHERF ) OEEREFEODITTND L LTS, AT 4 TIC L o TR Z R < HoBlZ, £ O
B, RERBCKRT D EAENE TN TN D EIEEEERA L T D,

ZIUTH LT, RIEEBOREAZIE, ZHUISRERE LTS E O kG E R L2 b O
ThHY., BROEER ETHEATHLDOTIIRNVE TEL TS, HET, Lok
AR RIS RIS 2 E T 2 NEAFT 22T VA D 1 DT ERNE LTINS,
T, AT A TIZL DHEDOFE ITIEE K L TR,

29 LIEKETZ R VR —E LAR— MIBN T8I, 7 v T KEOHERN S b
TS Z ENTE D, 202549 ADEETOAE—F T, KEZEBRIEICS L TRO X
INTHS LT, 11989 4, EREOBEMZIE, 2000 4 F TIZEUEAEN T HIERIER 72 7 & A
fa 742670 T ETPRILER, MBEETZEA I D, « -« HERER IR, ANFEE B
KOFEHRIZ EFLTE S, « « « [FELZ OO —F4 12 L CEEEZFf> C—1T->72F
B, TRCTREE-S TV, BORELEDICE2 PRI, HEICERZBEEZ L6 L,
RO T B ST,

2O LIRS L, EMEMERT 28555 TRV T U A OB AKOEX & Hip o
TETIEDHENTND &V D Z L ThiUuL, T FORMENRE RSB LY 525
AREMEDY D B,

E3pER N
KET AL LR— I, p. 15.
CE L E=—,p.55.

5. EBLIC X HHRIRRER (SCC) DE&F

RFE 1 FUHEH LT & &1, fRRIChTz > TRAT D AERENC K 5 E 2 BE
ICHE L, RABKHCORLIZbL D%, REOIEZIIE ] (SCC: Social Cost of Carbon) &\
9, SCC DHEFHEAZ K- T, KEZ= R LF—H LA — K&, KUREEBOFEMFEDR TR
XRTROEBNRDH D, KEZFNLF—EHLAR— RN TIHE, F0~20 FuncC EEETLHO
2% LT, RUEEBIOEMZIL, IO Tl SCC DfEiEmE < 72 2BMicd v | wkEr

3 RCP L1F, RFRERE (Representative Concentration Pathway DI, ) IPCC 2 5 YREFAM#H 5 #Cl% RCP2.6, RCP4.5, RCP6.0,
RCP8.5 D4 >N F U A ZRL TN D,



L

72 SCCRAALIZ X D EcHT O FHMEN 283 RAMCITET D Z EICER LTS,

X 51X, CE LE=— (2025) IZHE I N-HOTH Y | ERIIC L D RFEOSHIEH
(SCC) 2R3 2 BEAFsE 4, e FHAKMERINCAERT LT-/ER Th 5, Bl SCC o LIRME (R
N C) ZRL, ZhUE M hrom$FE (193.67 S C) OPEHN G 72 6T S rE S
EENT S, M, ZoOFBIET 2SN SRR H D oG EZ R LT D,
BoOfIx, KEZRZLX—E LR — MR LI (FLroof) & KEx R X —
B UAR— MO - BRA LTAFSE () ZXBIL T A,

H5 BIfFRXDBEEOHEMERIDS R

0.10
®mused by DOE ®ignored by DOE
0.09
0.08
0.07
0.06

0.05

0.04

fraction of the puhhshgd literature

o
e}

0.02

0.01

0.00

O NMOoONONONONOoONOoONOoONoONoODINoONNoODMOoONNoODNONS NS N
el o] NN~ Oo VoAV~ AN ANV AV ANV ANNnSO
—e— e e— N NN NN NN ST TTTT NN OO

upper bound of the social cost of carbon ($/tC)

(HFT) CE LEa— (p.392) 2 HHHE,

ZORNG, REEBOBEFZIL, KET RV —E LR — N ORFZES | AoV
BHWFZE O D3RO TIRERI T 2 & ML L T\ D, BRI STHREED S 1370 AR D 76 i,
Thbb | ARWRSE DSR2 3 kIR LT 0 | STROKER 72381 (cherry-
picking) DF[EEMEZ/RET 5, ZORELE LT, [RUEEEOKRFIBEZ/NZ V] THEH
HIROLEEIRER TH D) LT DfbmE T T &I /> T D LRl L T 5,

bobb, ZORMBIISIHGRXORY o5 &V D72, 7208, £H% 1 SCC HEFHE
HAEDZHIETRESTEEL TRV . ZOBEFRIZIZN L O OER R H 5,

#5112, BCS DA/ < BRETIUR, IRRIC L D8E S/ NS WEHEiE 725, 5 2 12,
BEBIFICOWTIE, EE ERICK U THRIETIRZ 20, HDHWE, HEETIRA 51T



HEGHREFIIRE < e D, 310, REHFISEEMINT L, FRRIEAT DR EOBEAMIE
(X < Bl S D,

ZOHL, WERBBICE L T, KET R X —E L R— b EREEEOEZE & DR
WMOBENDNEE TH D, 118, CODTT DRI Ok bR % & OFEHE A
DEVWI HTH D, KETFLX—ELR— FTlE, 260 E R E < FHb
LTWADIZH L, KBEZEBOHEFZIL, CODIEEH BB ERTH Y | A ~DRF L~
DB ONTHHEENRKE L, TOMRERE AL LI LR LT 5,
H 212, BRI L 2 BOFMTHDH, KETRLF—E LAR— M TlE BRI ED
FEC Y AZIZER LTWAR, K[UEEBOFMZEIL, BHE, SinE-Cilm~0ai, &
DLW IE, Al & BHE U778 YYEIZ 5 2 5 58870 PIRIAVES 2 2 N 25589
HVENRG D EfRH LD, H3IC, VAZ EREFEIEOWMNTH D, KET R L F—
BLR— ML, T—U R 25D T, aA MREOHEEN 0283 i LTV no
IR LT, RUEEFOHMFEIL, U A7 EBOBENDITEIROS M 2 BE I & LiE
LTV,

T, WEEEIS [ ROBRE 2K > CTliE OSFIE R 5, REHIIRME T Sk =
A N OBUEMEIEREVVKHEL 70 5, KEZRLF—HIE, RWEIBIREAHAT 52 L TR
RGBT S AL, ZORER, RELSNOEERIHEFE SN D iR d 5 2 & 24
i 5, ZAUTK LT, KBEABOHMZEIL, KETRLF—E LAR— hORFREIS 51X
WEICENEEZTWD, FRREGIRICOWTIL, HARDBFE SRS OFIRILCRIL, HriZ
ANFEFFESCERREOR I3 D RFHIEIS [FR O3 FZ DWW T ORI OFEE 2 # B FEm L
Ffot rlRe /e th 2 2R~ 2 7o DIiE, BMiZR iSRRI S < @B IR Cide < &
B« REBI BRI S WD (HAWIE P ricimyy) HEMEE I RERHTRE TH
5 EFRLE,

ESPEREI
KE=RVF—H LR — I, pp. 116-128.
CE Lt =—, pp. 391-409.

6. A

MATRHEEINDGT—FDNATR

KETF L F—E LR — M, KIET —F D < B ADJEFERE, FHET TR CINE S
TWHREEE %, #iMicksiF b — 7 A 7> K (UHI: Urban Heat Island) Zh5RAZ K 5
A T ANGERINIRE SV TORWATREMER &5 LB L T\ D, FHLAR— T, 20

10



UHI 2R L0 | KR LA OHEEEIZ 10% L EDOASA T ARET T D AMREMERH D L+
L TCWD, ZAUTKL, IPCC IX, #EHUTFEZ AT UHL ZhEARZMIE - BREL TS
EHALTWA DD, ZOMIEFIENRH3THDEINE I MITHONTIL, S 572 DRRGED
VETH D EDRMGEZRLTND,

ZHISH LT RIEEBOFZIL, HEOMZERRICESE, e —F 74 7 MR
(ZE DT —Z DA T AL, HEREROKIR EFEAICR L TERTE 51T E/ SN ED
Az R L C0D, ZOREL. BEEOMN LU k> TS s L &ans,
S, FELRRIET -2ty MInThb, BEMOBIIANA 7 AR BET D X O FHER
ESINTWD, 212, 29 LIEMERAT —2 &y hORERIL, BARROBRLS A%
HOWIEGATH-Th, IZIXFEREORBE(LEZ R LTV, 5312, FREICL 80T
— &%, # FEERHETR v N U — 2 CEHEIRI A E A 2 EPHIC BV T, [FIRRE DR LR
ALTHEY, UHIWROEENREN THD Z 2R/ LT,

A& (ERT
KET RV —E LAR— b, pp. 11, 20-21.
CE L & = —, pp. EPA5-6, 66-67.

BEKLOZE

KETRLF—F LAR— ML 1900 FLUE, RO AN 8 4 »F L7 LT
WHZ EERLIED AT, ZNEZHEKBRALOFRELELICREOIT 5 Z & IZITEETH
HREFLEFHETWD, TORLE LT, 5 112, KEEL CIIRBELE) & IXEERER L
72N LW RETH e HIARTE FOSHER ST D Z &L 55 212, IPCC 25 6 WREHIi S £ TR
SRR L el D & FEBEEOWER LA-RNTFHEE FlRl>Tnb 2k, #31T,
KEDOWNBLI T — 2 12BN T, FESRR 72 - b2 ERD B2 IR A fess S 4
TWRNWZ EEZET TN D,

ZHUTHR L, RIEEBOEMFIL, KET R LA LR — R, KEREICET 58
125 L OMEROWEHEAKNALD EFIZ DWW TG R E 21T > TORWVEATER L T\ b, £
7z, IPCC O FRE L D HARKHET LR A B LT &3 D40, i B o
IEPHER TE RN ETHRIN RSN T e LTHEHIL TW5, 20 BT, 5o
RIS & KIEIZEB T B AN O_EFITEHMIC A TREGAICIME L TWD &5 5
IR R ZARIT LT D,

B {ERr

KEZ RNV —E LR— B, p. 75.
CE Lt =—, pp. EPA-9, 247.

11



BHviZ

VBT, KE=RLF—EFOERE ZIUIKT 5 85 AOFMFIZ L 56wV R — k
ZbH LI, ERBEROMNLAZEIL LT (R6), RIFRIRERTRE S RRLDITLLITD
lﬁf\\&)éo

FT. CODIRLE & HERIERZ L & DRIR A 3 i i (ECS) DRl CTh 5, KIE
TRAF—E LAR— M, BUIE & OTelE2 B ICRETE T VA BRI & A 72 L, &R
ECS WL VBEMTH D & FikT D, —FH, [ZUEEBOFEMFIL, KUEET /L, EEAHE
B, AEBEFAERL & ) OIS L= R A AT 5 2 & TRIERE 27 L TR0 |
KEZ R LF—E LAR— MK ECS ZiRFHT 572 OXER LB THOIL T\ D &5
92,

Wz, Kge7 EoBARER & NAEREROFELGOFMITH L, KETRLF—EH L
AN— NI, BAREBOEEMZMH L, KGIEEIOREI BT 28R 2 5T 575,
SBEEEOHEMFIL, B SNER O ERDALER TH D Z L idm THans &
S LT 5,

29 L= RIRDEDT, D SCC~D R DENNT bS5, KEx RLF—4
LAR— M, SCC 2R A U — T RBEABOFMZEIIE REG 5 2 & & D,
ZNHDENT, BFHRTET U ADR, REFEMLOEBE, T— Y A7 O, K
BIEIGIRD 2 Z o ZADE NI TS,

F7o. HEH ST U A0, N =i PORER GO, Hdit—~ T2 FEh
He7p EOMEBI OB DN T S BN 0D, KETZ R LX—EORMIL, ZOMAWN
BREI R SIUTVRY, B DWW, B 720G UKL L TV D SIS DT, FEmofa )
ENRH D,

UERTEEOIC, [ELEEORMBEIT, RIRNARRETH O | BEaim i & BUR)
WS EREICERE L TR Y, EONGERA N L > CGEmaIRLI T A6 &V 2 5,
12, FRRT REFEEN RS2 5000123, BORYREIC X 2BAEM 72 B AITE
LRV, BEROERNEN D DTNV EOFETH Y . BUaHIZITIEE ) LB RBOR
LTV, ENERD IR, BRI BORE ORBMIZ L > TED LA TR D
720N, R, BOR &RV & O DOEREDA U 508, HA®%@%E%¢@?&Mi ﬂ
FHPRBUZFE SN TR TRIRCBOR 2 X MBI 258k & 36 L2 9 2T, BOREA

T8 ) Zikie 3 A LR H D,

12



®6 2DODLKR—bTHITHRRETNENDER

SO
=

KE TR LF—-ELER—-}

[RZEHOEMRDOL E 21—

=

COAC K ZREMIT—MICEZ >N T W
ZIFERFBE L Lo 40

KETRILF—ELR— M EFIREICR Y
PRSI, BEMAHY . FROBHEAZ L
[V

1. COIRENSUR

ICRIFS R

IPCC DFESUEREE (ECS) DEUEA
WBRTHDAREEDH D
cRBEETAETIESDEAKREN

- IPCC HETILTHRHLL TULM L

- EROBR T — X MMEVMERICH B

ECS £ 2.5~4.0°C & #t5t
c3DDIET Y REHA L TR
KEIRLF—BLR— b EXEE BB
I25|A L. REEE 745 5E(THZE IPCC D&
BEwmEEEL TS

2. KiZEB D&

EFORELISAGHIREDOEE A E
EDORJEEM D B %

BURT — 2 KA DR IE TRRNE
HYEs

RILBEAMIC L A CBRER D
FEERITTWD

—BEEFETO CO, IRILRE I£3BH0 L
W5

ARFIRDRENR A ZFE AT EDRE

DER
- BAREFI I O A TIZERR & - BRI R
RO EFEZHATERL

CRKEIRLF-EBHEIRT S —EmXIEF
BT — SALBICRIEDL D B

- K5 - KILDFEIFERL TW5, EHD
IR E RS L 7 ERRHEIC R D b
TH5

BEtICERARBER FER I TWL
7

- BURIECHRIE 130 FEEICR o, 12
Tl IMER O IEIE A H #E

CHRIS, KEEEONY T — BB OED
EOEBIEARICEZEHD

SUEZE I BAKEORECRHEICHELZ R
IELTW3

Y=o [BEEAMEMLTVLS] &iF
B L Tuian

- 1LY OFEREO AR TR L W
)

4. [FEFUF
(RCP8.5=1900

~2000 &£ £ TIC

5CERY %)

AT 4 TEHETIE, RCP85 A TR
BoF U] & LTHRbhTH Y, 82
ICEDCERBINEENTWD

RCP8.5 I3EMREIERET 22T UFD 1
D2THY . BROERMRETERST 20T
(=AW

5.SCC (R&EnH
SHER) Dk

SCC % &% 0~20 RIL/tC & Eik,

- CODBRINR IR 3R % 3
CGEBCSEICL AT R DRITE
H

AEWEIZ |,
ENBI-oHRE

RIBLADIREDEE

283 FILMACITET 5 Z LICE K

- ERBHRISREN., R EIEiEEs K
& @AM LA

- BVRE, SiinE - ITREE. BORE. R
BN, BEERCRBEVHRNIR b eE
TR HEHER CKETRLF—
BlIET YR Z+2IFHEL TULELY)

13




c KEZRLF—-EOBEESIRILBEICS
[V

6. Z Dt
—hTATUR | MHBEAN S E-FTATVF UHI D RZ8 3 2P DR IER (23 L T
EUES (UHD BHRONAT2NTEEBESN | BRTED(ELNE N

TWARWATEEMEL D 5

BEKALDZEAL FIgEEAKGI EFIE, BEADOFEL L | KETRLF-ELKR— MNIKERRODR

BbHICEU 2 s ® - FkoEm EEE o L TLaRL
- BATRIHESL T L TW D CKEIRLF—AHLFR— T, TEOR
- IPCC F & V) SEBED EF KK WA TRENT LA WL

S BRLT — &2 THNERABBHET A L

BELH

Chen, D., Rojas, M., Samset, B. H., Cobb, K., Diongue Niang, A., Edwards, P, Emori, S., Faria, S. H., Hawkins, E., Hope,
P., Huybrechts, P., Meinshausen, M., Mustafa, S. K., Plattner, G.-K., & Tréguier, A.-M. (2021). Framing, context, and
methods. In V. Masson-Delmotte et al. (Eds.), Climate change 2021: The physical science basis. Contribution of Working
Group I to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change (pp. 147-286). Cambridge
University Press. https://doi.org/10.1017/9781009157896.003

Climate Working Group. (2025). 4 critical review of impacts of greenhouse gas emissions on the U.S. climate. Department
of Energy.

Dessler, A. E., & Kopp, R. E. (Eds.). (2025). Climate experts’review of the DOE Climate Working Group report.

https://doi.org/10.22541/essoar.175745244.41950365/v2

Intergovernmental Panel on Climate Change. (2021). Summary for policymakers. In V. Masson-Delmotte et al. (Eds.),
Climate change 2021: The physical science basis. Contribution of Working Group I to the Sixth Assessment Report of the
Intergovernmental Panel on Climate Change (pp. 3—-32). Cambridge University Press.

https://doi.org/10.1017/9781009157896.001

Intergovernmental Panel on Climate Change. (2023). Climate change 2023: Synthesis report. Contribution of Working
Groups I, Il and IlI to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change. IPCC.

https://doi.org/10.59327/IPCC/AR6-978929169164

14



https://doi.org/10.22541/essoar.175745244.41950365/v2
https://doi.org/10.1017/9781009157896.001

