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Greenhouse Gas Concentrations (2000-2024)
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(b) Time evolution of effective radiative forcing 1750-2024
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GSAT interannual anomalies distribution from CMIP6 (15 models) for evolutive anthropogically-forced warming (ANT_GWL)
and conditional to the combined phases of OND [yr-1] ENSO and AMV modes of variability
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Observed Warming Contributions to observed warming expressed in terms of two IPCC warming definitions
(a) Decade-average warming  (b) AR6 Update: 20152024 decade-average warming c) SR1.5 Update: 2014 present-day warming
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Decadal rates of change for contributions to Attributed Global Warming and Effective Radiative Forcing

(a) Attributed Global Warming (a) Effective Radiative Forcing
0.5 2.5
0.4
0.3

0.2

0.1

=y T AT

Decadal trend (°C decade™)
Decadal trend (Wm™2decade™)
o
w

-0.3r T T T T -1.5r T T T T
1950 1970 1990 2010 2024 1950 1970 1990 2010 2024
End year of trend decade End year of trend decade
—— Total Human-induced Warming —— Well-mixed Greenhouse Gases Other Human Forcings ~ —— Natural Forcings t  Reference Observations: HadCRUTS

1"#$%&'(G'J01&6"-+'LON'011%"8$108,&'".0%5"4#'L#,-80,'5&04'6$%+0/&'1&538&%01$%& L BhK)NN'042'L8N'&++&/1"=&'%602"01"=&+-%/"
)*&'011%"8%$108,&' .0%5"4# %01&' 16886"&6' 0%&'/0,/$,01&2' $6"4#' 1*&'B,-80,' O0%5"4#" :42&V' 5&1*-2" ."1*' +$,,' &46&58,&'
$4/&%10"41D?")*&'-86&%=&2'BhK)'%01&6'"'4/,$2&2'+-%'%&+&%&4/&'0%&'0,6-'/0,/$,01&2"."1*' $4/&%10"41D'+%-5'1*&'C029JT)cC'
&A468&58,&7'0427'+-%'/-46"61&4/D' ."1*' 1*&'011%"8%$1&2' .0%5"4# %01&67'2-'4-1'"4/,$2&'610420%2' %&H#%8&66"-4' &%%-%7" *"[*7" +-C
-86&%=8&2".0%5"4#7" .-$,2'"4/%&06&'1*&'6"0&'-+' 1*&' &%%-%'80%6?')*&' &++&/1"=&'%02"01"=&"+-%/"4#' %01&6'0%&'/0,/$,01&2' $6"/
%&3%8&68&4101"=&R&EBEY'&468&58,&'-+ 1*&'+-%/"4#6'3%-="2&2"4'K&/1?'c'-+'1*"6'303&%?")*&'2&3"/1&2'%01&6'0%&'1*&'2&/020,"
%01&67'."1*'1*&'&42'D&0%'-+'1*&'2&/02&"4'Q$&61"-4'8&"4#'1*&'=0,$&'#"=8&4'-4'1*&'1"5&'0V"6?

!

)35 ) B-(LLTL (" XX (1T XB(-3L1"L(" "IF5(3k; 005... (19=.4- ;13" 1-X-T-04")I5(*1<(*) " ;.. " Xt 14507" W/IFE. 11(*)=1.)!

B-(14; XKNIX=5715.. (0=~ ;13" 1-X)IX " 5" XI; 1. 171 2=<<1" 3" ;.14507" 125141 " IRG]1095) " X! - ; 1-9) " (1" X! F5(3k; 0153 X!

B-(J&; 0c! 5; X! HOO!b95) X! - ;1 010! }43=T5.4; )c! 3*.1-X-T-04")! ("<-(.! (")=T.)! .15.15(" ;1 7-)"150(* " 3" 5./ F 147"

")435. )X (@ XIFLLLLT = d, 13 1-XIB5T)-195) "XI- ;107 ]%!)63=75.8- ; )cI5(* 13- ("1).(~ ; O BT="; J* XIOW!(* )4X=5T!

&;.7 (557 15(659476.W!.15.1 (" 35¢;)14;1.1715;.1(-<-0" ;4J'F5(34; 01)80; 51 X="1.-1.1"17638.5.8-; ) 16; | )&P ™1 -Bl. 1 "1 51 547597" ]

$K!



ZSN OFE ;) BT AL BT ()18 <(Y) " 5. XI5 AT HORX 5K T <(" JB)d- 3 1B-(1. 1" - 17 (5T B=T.403".1-X! (5. -B!
ZS"  F5(34;015))")3";.4

Zs# |

ZS$!  L;I-17(5M9%).1").435."15..(49=. " XI(5. " 1-B11=35; D4; X=J " X! F5(34; Ol -BIAH#VINOfX " J5X " 18) 1B-=; XIB- (1. 11X " J5X " 1#"Ko
ZS>!  #NEIALRN;I("5) " XI(G. (5.1 L1 1T AHORX " J5X T IL £ S15)) ")) 3" 5 I)I9(-A" ; IX-F ;145 1" B-TT- F; O F5WIIbict Mgl
ZSK!  rOfX"J5X"IB(-31J15;04; 001" (-=; Xk; 01<(" JB)k- 5 Ib=<X5.4; 0L 1" 1L = SHA A" [IF5(34; 01(5.15)) ")) 3" 5 IB(-3 1A -1
ZSS!  AHSINOfX " J5X /U MASINORX " J5X " 16) IX="1.-13 . 1-X-T-04J5715; XIX5.5) " .1=<X5. ") Ih=<X5.&; 0. 1" A" Ao#A" [1F5(3; 0!
ZSVI (5. B(-BHSINOFX " I5X " .- NHSINOFX " J5X itk J1=X4; 0. 1" 1"B8" J.1-BI5XXE ; OKISXXE.b- ; 571-9) " (1" XW*5()L.-L1"15...(39= 4~ ;!
ZSZ!  -1T(L1M0 (ML)~ (RIBTIST (B-XC/15 5 XIDRACI A IROFX " I5X T IX="1. -5 1(" 57145 I("5) "3 (5. " B- (1. 1" A Ko# M I< ™ (- X1k )
ZS[!  .LTHANORAT [1<" (- XID=<X5.4; OS] HOFX " J5X 18- (LA Ao [1. -1 VI FOFX " J5X " 1B (LA Ko# e/ - 5 )E). 5 T L1
ZVAL §53("5) " XIR?RI"38))i- ;)= 1 (L1175). X" J5X 4141 " 1)<(*5XI-BI(5. ") 5J(=))L1"L1(" *15..(49= &~ 13" 1-X) (" 35k; ) )a3475(!
ZV' L =LATH(<(UEXIE L 2 S5 XI<(T 18-=)! =<X5. ") -BL18) F-(A/15; X117 ;3" IX=")1 ;-1 )=<<- (15X " J("5) "1 11" 17 5XT4; ™)
ZVH# =;37(5h (G50 H2-F 1 (15) (" 16-=)15)) ")) 3" ;.))=00"). "X/IF "1=<X5."1.1" =3 " (.54; . Wi(5; 0" B- (L 1"1(5." 1-811=35;D
ZV$! 4 X=J"XIF5(34; 01B(-3Ip M VMGGV J5X " 163 1L = SL-1p 0>l rOfX ™ J5X™1.-19* .. * (1 ("B7*J.1.17137-) " (150(* * 3" ;.1-B!
ZV>1 ATIK | IBT--()15;X1T (0" (D)<(*5X1; LT K | 137685 0)1-8L 171 (" 13 . 1-X)/15; XI 101" (1(5. " B(-3L.1"! = d, 13".1-XH!
ZVKI  4171(5."1-B11=35;0;X=J" X F5(34; 01B-(1. 1" A KDH#A#SI X" J5X " 18)1 - ; JT=X"X1.-1 9" IAHVI rOfX " J5X "1 F4. 115! (5071 -B!
ZVS!  prHOMSQIrORX T I5X"cH418)I50(" ") IFE 1L 1" X" 5X5TL (" ;X1 1-9) " (1" XIF5(3k; 01-BIAH#SIrOl<" (X" J5X " Ib57) ~1J57J=T5. " X!
ZWI  5)I5IT; "5(1.(" ;XL 1(-=0LI" AW 5(1<" (-X)ID1) " " 12" JAVA"CH] ) B <~ (.5 ;. L-1; - "NL-F" 1" (/1.15.%; " (; 51 I 5(E59878.W17" 5X)!

ZVZ!  .-1ATIX"I5XSTI(5.")!-B1-9) " (1" XIF5(34;019"k; 01B5(17"))!).597"1.15 1B~ (15;.1(~<-0" ;83! F5(34; 015 ; X1 1" 1" (W1 J7-)"!
VD J-((7)<-3X"33M9 N ET LT L L 1G)WT5(18)!) -3 T F15.16; JiX" 5 5Tlb) " "L, B0H" AcH]
zZn

Z7"!  )08,&'F'T3201&6'1-'1*&":R99'AIS'%01&'-+*$504'42$/&2'.0%5"4#7' 1&6$,16'+-%'&0/*'58&1*-2'0%&'#"'=&4"'4'1*&'K$33,&5&41'

Z7#!  )08,&'KSm'066&665841'%&6$,16'0%& #'=&4'06'0'8&61'&6 R'EBIBA0A#& 4'8%0/>816?'J&6$,16'+%-5'AJS'OB:'L9*?I'K&/1?'

ZZ$!  1?1?(?(?@')08,&' 1?(N' 0%&' Q$-1&2' "4'[-,$54' L"N7' 042' [-530%&2" ."1* 0' %&38&01'/0,/$,01"-4' $6"4#' 1*&' $3201&2' 5&1*-26' 042"

Z7>!  20106&16"4/-,$54'L""N7'042'+"40,,D'$3201&2+-%'1* @@ @K '3&%"-2"4"/-,$54'L"""N?")*&'AJS'066&665&41'%&6$,1.06"2&41"/0,'

ZZK!'  1-'1*&'KJ(?c'066&6658&41'%&6$,17'1*-$#*' 1*&',011&%'.06'806&2'-4'0'2"++&%&41'6&1'-+'61$2"&6'042' 1"5&+%05&6?'M' U-1&' 1*01' +
775!  1,0%"1D'042' &06&' -+'[-530%"6-4" ."1*' 1*"6' D&0%g6' $3201&2' 066&6658&417" 1*&' 066&66&2' %601&' "4' /-,$54' L"N' 8-1* Q$-1&6' 1*&'
ZZV!  066&665&41'+%-5'AJS'042' %&1%-63&/1"=&,D' 033,"&6' 1*&' 5&2"04' 033%-0/*' 02-31&2'"4' 1*"6' 303&%7?" )*&' -86&%=&2' %01&6' 0%&
777! 10,/$,01&2'$6"4#'1*&'5$,120106&1'-86&%=&2'1&53&%601$%&'20106&1'+%-5'K&/1?'Fm'4-'&46&58,&"6'0=0",08,&'+-%'1*"67"*&4/&'1*&
ZZ[!  086&4/&-+'04'$4/&%10"41D'%04#&?

d61"501&6'-+041*%-3-#&4" [ 0%5"4# %018 7" 4'9'38%'2&/02&
"HSOO&'SI I+ -1 (SLHS HS +(HSOIL+ 2L ) (SAH S+, +-*IHBIGH -1, 7) I 241 (SSHSS/#-'S0! (-5! INDLQ!%-3#)'(+-'R1; 7) ' 241+-5+, +5%(&!/# 275

I #59638$p( [RIVAISA1*%6-3-#84" O0%5"4#J01&T3201&
M"83');,$8-)"8)'8;A,+2+1$8".)G',"81)+03,);A$);,"I"81)&Bb6$',)2$,"+1

*+$,( ) ! L'N'@G@G(E L"™'N'@G@EB5(E L""'N'@GRGC@X
<(+;$-)*,+)=>?)@A'2;$,)9)BS$.;C)9CICACACD)EIF!IY >$2%";).".(1";"+8)(3"81);A%) K2-$-)0'1($)(3"81)
(2-;%-):$;A+-3)'8-)-';'3%;3 (2-,$-):$;A+-3)'8-)

-1'3$,3 !
A41*%-3-#&4"[' S%7'#5!;)7/'P"BT! A?EBICA?E!I'TIA?JG A?EFICA?E!I'7IA?IG
00%5"4#'J01& A?EICA?@!"NA?KG
A66&665&41

$s!



!
US+-*I"2#1/#5+(-1(66)7(32T
A?EKICA?@!'7IA?KG!I

P86&%=&2 ! A?KF A?EB
N |
yd
Z[#  S)F36&0,0,5)M&%"-)X/.53%)
Z[$' L :KIb]%00/#M"$c!5)) ")) X! 15.17- 5 00. " (3107-957)=(85J"1." 3<" (5.=(*14; J("5) "1J5=) " XIOW Ol " 38))é- ;) 18)17-) "1~
Z[>! T S(WI(-<-(4-;5T.~1.1" .~ 51153 -=; 1-B1J=3=75.41"1Od-1 " 38) )i ;) 1DO-TTk; )1 " I5H#A"$cH1 4171 3-).1 ("I ;.IL = S!
ZIK'  ("<=(("5BBU(3"X!.18)!5))"))3" ;.I5; XI1401701.)!. 15.1. 18)! 5 *5(07k; *5(1(*75.4- ;) Le<I5T)-11-TX)19" . F" * ;1J=3=75.41 "10d"!
Z[S!  *30))i-;)!5;XI35Y43=3107-9571)=(851"1." 3<" (5.=(" 13 J("5) "1J5=) " XIOWIOd- 1005 ; 5X " TTI™ I5T/H#AH"cHALE)! ; "5 (7L *5(!
ZIV!  ("75.4-3)16<li3<T")!.15.18-(1A" " <k; 0107-957 F5(34; 019" 7-FI51)<" B X!. " 3<" (5.=(" 17" 1"7/1-; "1J5;1").435."1.1" 1.~ 57!
Z[Z!  53-=;.1-BOd1.15.15;1" 1" (197" Bh.. " XHG 1" ;1"Y<(*)) "XI(*T5.41 "L.=151(" 3" 3 1("B" (" ;3" 1<" (- X/L 1) W) ("B" (("XL.-15)L.1")
ZI['  ("35k;4;0135(9-;19=X0" 1h= ~O" Tl 157 /A" ZcH!
[
[ LzSI5))")"XL.1%(" 358;:4;0105(9-;19=X0"Ib - ONClk;1015<HKI-BI&. ) GR]!(*<-(.1b05 ; 5X 711 * I5T4/1# " c1B- (1 F5(34; 0!
[ T430.)1(5;06;0B(-3"$!.~#>IrON(T5.41 "1 -1 1" 1" ZKAD" [MI<® (8-X1b) * "14597* IK: 2145 105 5X " TT1* ISTHHAE CHLI) 7" 3 4
[A$!  -BLL™)"Ib™K/I™V/I5 ; XI#IrOCIF " (*157) -1(" <~ (. "X1&; 10.)12=3 35(WB- (1%-TEIWS5A" () 1b4597" 1206 /1] %00/ " 9cH A1) ")
[*>!  zON!IST=")I5("1=<X5. " Xlk; 1. 18)1) "J.4-; 1=)i; 011 )53 13" . 1-XI5)175). " 5(!b , (). " (1" . I5TH/#AE>CHG5. 518 (B-=(IF5(34; 0!
[AKI 78361 K/ ™S/ IS ; XI# rOCI5(" 1 J1=X" X14; 145971 ZV F 147" 1BI0=(" ) 1B~ (13- ("1 157=")15(" 1 JT1=X"X1k; 1.1712=<<1" 3" ]
[rS!  2°J42[H
[V
[*Z!  41%1:ONI)!").435. XIOW5<<I5.4-;1-B1. 1 I GR]IL = SI3".1-XIX")J(E9"X!4; ! - -0 TN * 15T~ [e/N F16J 1145 1-T17)1.1")
[M[ J-39;5.4-;1-81.1"15))")) 3" ;.1-BIB1 "185J.-()I!hic!. 1"153-=;.1-B11=35 ; Di; X=J" XIF5(34; 01B-(1.1"13-).1(*J" ;.IX" I5X"!
[N OGN ;13127 .4 Ze/bide . 171 (5;)4" 5 1 I35, "1 (")<-;) 1.1 J=3=75.01 "1 " 34))i-;)!-BIOC-1b40 = /' F14J1le=5;.8")!.1"!
[ 78750 <(-<-(4-;58M 9".F"";1 J=3=T5.41"1 0! "38))i-;)! 5;X! Od-Di;X=J"X! F5(3k;0! bighe! .11 P*(-! *3))i-;)!
['#  J-336.3";.10@_Oc/!("<(")";.4;0L.1"1"Y<"J."XI53-=; . 1-BI5XXk.4- ; 51105.1<(") " ;.1=; (" 578" Xc! F5(3k; 01J5=) " XIOWI<5). |
['$!  Od-!"38))i-;)bklcl. 171" 3<"(5.=("1J-;.(19=.4- ; 1-BIB=.=("1; - ;00| " 38))é-;)!5; XIb ¢! 5;15X1=). 3" 5.1." (31B-(1_5(.1!
['>'  W)."31B"*X95JA)!.15.15("1 .17 (F&)"! ;-.1 J5<.=("X! .1(-=01!.1"1 . 1" (185J.-()# L = SI BR]! ("5)) ")) "X! 5T BL1 *1.* (3)!
['KI  bOS5;5X TN " 15T/ c18539-T11" ISTB#ASCIB=(. 1" (- )IX " ("X1.1"L."3<" (5.=(" 13- ;. (9= 43 1-B ; - ;0001 " 3E))i-3)!
['S!  5;XH;."O(5." XIXEBB" (*5.1=3 " (.5k; 4")IF 147" = 0" TTI5 ; XIB539-Tb# >CIITS (1BE X1 17 1("X=J - ;) ;1 - ;000 1" 3))i-3)!
['VI  .15.5("15))=3"Xl;1.1"1 = ON!") 435.4- ;!
[z !
['[] 41!z ONIB-("™K/™S/I"VI5; XIsrOF5(3E; 017" 1'1)18)1(*D5)) ")) " X195) "X!-;1.1"13-).1(" 3" ; 151547597 "1X5.5¢1_).435." X!
[N ZON)I5("1("<-(."X4; 14597 1141 "WI5(*1"Y<(*)) "XI("T5.40 " 1.=1.1"1). 5(.|-BIA HKIB-(1").435.7)195) " XI- ; L 1" A" Ko# >

$V!




[#'!  1=35;D8; X=J"XIF5(34;0!=<X5."1h2" J.+1ZctIN5) " X! ; L1 *115(85.4-; 1&; !5 - ;00d-!* 38) )&-; )15 (-))1.1"1)J" ; 5(6-) ;1L - S!
[ BR]IINHI";5(8-1X5.595)"/1.1°1").435."X! - ON!I57=")1J5;19"11801 " (!- ("7-F " (1OWI5(-=; XI#SR.0d- X "< " ; X§; 0! ; 11-F!
[#$!  )=3J3"))B=1l;-;D0d"! "38))k-;)! ("X=J.-;)! 5(*! b8539-711 "1 51/l # Sl = -0"7T! 5; X! 8539-71/! #/M¥#>c+ Q-.59W/! - ON!
! ")435.7)0-;)iX"(1.1"D)=9)".1-B!; -;00d"!" 38))é-;1)I"; 5(8-)%; .17 IL - SI6R]]]'X5.595) "1.15.15(* 15760 ; " X!F4.1!5!07-957!
[#K!  .(5;)b4-;1-1; " P"(-lO0d-I" 38))i- ;) b8539-11" IS+ #$i! - -0 TTI5 ; XIBE39-T1/ 1 #>cH1417) *17).435.7)15))=3 " 13" X¢5; |
[#S!  ("X=d.8-3)1;15-;00d-1"38))e-;)19".F" " ; # M o# KM -BIO 2odb59-=.1K"s | ¢/!Q-d!1b59-=.1#"s | cl5; X12d-1059-=.12"% | ¢!
[#VI b)""12=<<7"3";./127J.H2[15; XI4597"12V15; X = -0 "TT!5; XI8539-T1/W"#>ccH]Bl.1") *1; - ;00d- IR?R!" 38) )é-; 1("X=J .&-;)!
[#z2!  5("!;-.15J18" 1°X/1.1°! - ONIB- (1511 * 3<"(5.=("1.5(0".)!F-=1X19"1)3577"(1.15; 1.1 1I57=")! ("<-(."X11* (" 1¢; 14597"1Zb) " *!
[#[!  8539-1".I51/1#"#$/! - -0"T1!5; XI8539-T1/I# #>ct!

s~ !

[$"!  O-3<5("XL-1zONHU5I=")I("<-(."X4; L = S/'-=(1").635.")11"("15(* ) 3577 (- F¢; OL-1) * 1 * (571B5J.- (), &() /'L = SI9=X0".)!
[$#  Fr("Y<(")"XIB(-3!#MN —; F5(X)/15; X 5<<(-Y435. "W #MITR.Od- 1517197 ;1" 38" XI 9. F " " ; [ 4N 5 XI #/M>+
[$$!  2°J-;X/IF"1=)"1=<X5."XI<1W)4JI5713-X"7)!-B!; - ; D0d- 1B-(Jé; O!F 143 117" 5X!1.-15; 16; J(*5) " X!").435."1-BL.1" e 3<-(.5; J *!-B!
[$>!  5°(-)-NL15I5("1"Y<* . XL -1X"J%; *IF6.11.e31¢; 1T-F!1 " 38))é-; ) I<5.1F5W) b - -0 1T 157/ 1#A">il - -0* 1115 ; X1 8539-T1/!
[SK!  #M>ctl428)1X"J("5) "X!; "05.81 "1B-(J&; 0!B(-3!15"(-)-7)1&)! " Y<"J."X!.-1J5=) "I5XX6.4- ; 5715 °.1; - ; DO 1F5(3¢; 019" J5=) *!
[$S!  3-("!;-;00d-'R?RIF5(3¢;014)!19%¢;0!=; 35)A*X!5; XL.18)!X"J(*5) *)!.1"! - ON!b8539-77!" . I5T+/# H#ScI W) 760 L. TWI -1 * (!
sV "AMIR.0d-#41°("IF5)I57)-15N)3577!("X=J.&-; 16;1.119=X0".1b59-=.1"NR.0d"¢B(-3!=)¢; 0L 1*; *F* (1L = S1)J" ; 5(¢-1) " .+
[$2!  ,&;5TW/LL"1=<X5."XIF5(36;0!").635."1("<-(."X1§; 12" J.HZI§)N7.01. TWIE; J(*5) *XIX="1.-1.1"11801!-9) " (1 " X!." 3<* (5.=(")!
[S[!  &;1.1°05).B"FW5()/IF18J21(*)=7."X1&; 5B=(.1* (("X=J.b-; -BL.1"19=XO".19WI5(-=; XI>MR.Od-/!("75.41 *L-1157=")!("<-(." X!
>N §;15). W 5(n)15)) )3 ;. h, - (). " (1" I5THE#NE>CHA 1) 1081 *) 151 - 5T("X=J.6-; ;1 - ONIIST=")!").435. " XIB(-3!.1"19"0%; ;4; 0!
> -B#HKI-BIASVAIR.Od1J-3<5("X1. -1 1" 1157=")1B(- BH MM ("<~ (. " X1g; 1L 2 SH!

[># !

[>$! )08,&' _'T3201&2' &61"501&6' -+' 1*&' %&50"4"4#' [0%8-4' 8$2#&1' +-%' (?c7' (?S7' (?HPAZ-E?76=8&' ,&=&,6'-+',">&,"*--27"
[>>!  [-46"28%"4#'-4,D'$4/8&%10"41D™"'4")9Jd?"d61"501&6'0%& '&V3%&66&2'%&,01"=&'1-'1*&'610%1"-+ @G @X?")*&'3%-808","1D"'4/,$2&6'-
[>K! 1*&'$4/&%10"41D"'4'*-.'"1*&'d0%1*"55&2"01&,D'%&63-426' I-&HP66"-46'L)9JdN7'4-1',-4# 1&%5'/-55"11&2".0%5"4#' - %'
[>S! $4/&%10"41D"4'1*&1,"501&'%&63-46&'1--1*8&9P4-8&5"66"-46?'A,,'=0,$&6'0%& '%-$42&2'1-'1*&'4&0%&6 1 (GARDR"-40,
>V =0,$&6'/04'8&'+-$42"4'1*&'K$33,&5841')08,&6'KF'042'K_?

4°3<"(5.=("!brOc! _)435.7XI("354;4; 01J5(9-;19=X0".)1B(-31.1"19"0k; ;&; O!-BI#"#K!
bR.Od"c!

L 1-8X5;J"1<(-959476.Wi! "V]! $$]! KA ]! sv! Ay I

"k SN #\N "N N !

"SIl S#N i $A N SN

"1V)) [~ S>N >[N $[ #[N

$z!



[>2!
>r!
[K™
[K™
[K#!
[K$!
[K>!

[KK!
[KS!
[Kv!
[Kz!
K[!
[sn
[S"!
[s#!
[S$!
[S>!
[sK!
[SS!

[sV!
[sz!
[s[
v
v
[V
[vs$!

[V>!

[VK!
[vs!
[
[vz!
v

#1 "V gl MAKNM Z\N S[M

|

ALR)W*5())1=<X5."1-B.1"1™KIr019=X0"1=)")1. 1" 16).~ (RI5T F5(3; 017" 1" TIB- (1. 1" 4N KD < (4-X! -B "> r O/ . 11
AR ORB=.=("1- ;. (89=.6- 5 1-B; - ;DO IF5(34; 0+1L) ) =34; 01513 " Xi5; 140 = _1).435."1-BIASKIFOI<" (I"MAIR. Ol L 16)!
081 ")!5(-=; XI$>NR.0d B(-31.1"13X<4; 1-BL1"I<" (-X/B(- BIF LILIF "1)=9.(5J.15(-=; XI#"NR.0d- b#">IR.0d1.15.1
F7 (*157("5XW1" 3. " XIB(-31. 1 I BIXXT" 1= 471717 s XI-BL 1" A KD#S 1< (8-X/15; XIVIR.Od 1. 15.1("< (") "5 ). 1M1 3 Xi5
*).435."1-81. 1 43<5.1-81_5(.11)W)." 3)!B* “X95JA)!)=J1I5)I<* (35B(-).18" *X95IAL 15 IF-=TXI-.1* (F&) !5 -.19"1J- 1 (*Xc!
4171)53"13".1-X1)I=)"X1.-1J51J=75."19=X0".)1B-(1.1"I-. 1" (IF5(34; 017" 1 " T)1!!

A11157=")14;14507"1ZI5("I5T0("5. " (1.15; 1P (-/43<ME; 01.15. 1 F " 1151 "1 - W*.1" 34.."X!.1"153-=; .1-BlOd), .15.| F-=7X!
J-3301=)1.-L17) T 1M T)I-BIF5(3; 01 2-F " 17 (/15 J1=X4; 01.171=; 3 (54; WiE; 1@_OI5)le;1.1712=<<]" 3" ;.14597"12Z¢/!
--:00d-, " 38))i-;15; XIB-(38;01=33" (565 W5 X1=3 X" (("<(*) " 3. "X!_5(.1D)W). " 318" *X95JA)! (*)=T.)!4;! ; "05.41"! = ON!
").435.")1B-(1 1434.4;0! F5(34;0! -1 7-F1."3<" (5.=("! 1434.)! F&.11 101! TBA T81--X! LI 5 "05.41"! = ONIB-(! 5! )<" JigiJ!
" 3<(5.2("H3LIF-=TX13"5;1.15.1. 1 IF-(7X16)I57(* 5XW1J-334.. "X!.-1. 18)153-=; .1 -BIF5(34; 0/15; X1.15.1; *.1; "05.41 *!
*30))i-3 ) F-=TX1L1" ("B=("19"1(*e=("X!.-1(".=(;1.-1.1"1.* B<*(5.=(*1%3E.I58. " (15! <" (k=X -8~ 1 * () 1-- #141"15))=3< 4!
9" 14; X! )=J11 5! J51=T5.4- ;1 §)! .15.1 F*1 J5;1.("5.0 1" F5(3;0! 43<5J.1 -Bl <-)e.&l"1 5;X! ;05.41"1 ;7.1 "38))i-;)! 5)!
5<<(-Yi35. " WHW3 3" . WG 147" L1 753 I-B) WS 3 ™. (W) TBA " W 57X (1) B5771" 38))- ;)1 157=")/1) -3 "13-X"T1).=X4")!
151°1)1-F ;115,161 1-TX)1 7))L E 77 B=(1 (" 17 ()57 =B 5(0" (! " 38))i-; )1 bO5 ; 5X"T71 .1 5T/l 7"/ @AJAB X! * 1 5TH/1 #AH" !
~ GALTIBS(X! ™ ISTH A" TP ISTHHA#KCI L)) =J1/75(0" (1" YJ" "X5;3")!-8L.1"1 - ONIB-(151<5(.&J=T5(1. " 3<" (5.=("1.5(0" !
F-=TXIX"J("5)" 1.1 A" TiL--X!.15.1.1"1 " 3<"(5.=("1 .5(0".1 J-=TX! ) 4T 9" 5IL4" 1" XIOWI 531 "e=4157" ;153 -=;.1 -1 ;.
2*05.41"1"38))6- ;)

Q-."1.15.1.1"IKAs | 1 ON!").435."-BI"$NR.Od | F-=7X19"19" 1 "Y15=). "X1k; 1517871 3-("1.15; 1$1W*5() B! 079571 O |
*30))i-3)! (" 354515 ST 1T) b>#IR.Od F(/T) 145971 G ALE) 16 5 - *Y<" 3. " X! =1 0= ((")<- X! *Y5I.WE.-1.1°1 43"
15.1"4Ksr0!107-957 F5(34; 017" 1716 ("BIL XIX="1.-1=; 3" (.54; W15))-i5. " X! F2.11J-33%.. X! F5(3¢; 018(-3!<5).10dl-!
*38))i-;)b.1"1@_OcI5)IF " TTI5)1-;0-4; OIF5(34; 015; X1J--Tk; 01 ;. (9= 4- ;) B(-31; - ;001" 38) )i ;)1 ~(W-3<5(8)-; !
~=(1").435." 1-BMI5 ;. 1 (-<-0" ;4JIF5(34; 0™ $SIrOct5; X117 1(" 3" 5.1(5. "1-Bl; J(*5) " b +#VIrOfX " J5X " cIF -=TX[)=00").!
5.0 J-3.4;="X1 "30))k-3)! 5.1 I=((";.) 7T 1°T)! F-=TX! J5=)"1 1=35;04;X=J"X! 07-957 F5(34;0! .-! ("5J1! "KrO! ;!
5<<(-YE35. "WIKIW"5()+!

+,. -%)-0) = ). 0)379% =&,. (] ¢ 3N 0
*R)+,.0'&$-%)-8)'=06&%$3)&,.)U3&$43%)37$%363#Y)=&,.)&B3%&53)6&?06/6)$36:3%&$/%3#

015;0")H; WT35."15; XIF"5.1" (1"Y.("3")5(*153-; 0L 1"13-) . 1&)407" "B8" J.)1-811=35 ; Di; X=J" XTi35. "1J15; 0" 64 14!
L - SIGR]/151B=T11J15<." ({F5)IX"X4J5."X!.-1.1"15)) ")) 3" ;.1 -BI<5).15; XI <(=T"J."X1J15;0") 451 *Y.("3") =5 13- .45 " 5.)!
b2 ;" A5, ; "1™ TN ;X1 171 J15<. " (1-5 =075 NI (W=)<L (15 X1) *5IT" 1" 11315307 57)-1<(~ X" X15)) ")) 3" )1 -;!
J15;0%) 1451 35(&; "1 1°5.F517)! b, ~YDH"3<" (1 "l 571 #7#" ¢4l R1-957 & X8J5.-()! (*75.*X! .1 JH35."1 *Y.(*3*)! 45 J1=X""
517 (50" X1J15;0" ) WT35." 1Y, (*3)/B-(1"Y53<1"/1.1"13"5; k; J(*5) " 1-B15; ;=57134;43=315; XI35Y43=31." 3<" (5.=(")!

$[



[z
[z
[z#
[Z$!
[Z>!
[zK!
[ZS!
[zV!
[zZ!
[zr
[
[
L[#
L[s!

[[>!
[IK!
[[S!
[
[[2
L

YANAA|
AN

"ANG

—3175;XIDL = SIGR]IO15<H ™ /1, 40+ ™ /1 2% 5 * 14(5. 5 "1 . I5TH/I#AH"cl (1. 1" 15(*51588" 3. " XIOWL J* (.54; 1. W<")! =B *Y.(*3")!
bL = SIGR]IOL5<H " /IN-YI™™" /1 RO /127 5 * 14(5. ;" 1" 15T/ AR i1 28<< " 11 15T/ K !

!

A171<(")" 5. X I35, " XI5, - (B-(115;07) s L. 3<" (5.=("1"Y.("3")W-)8).)1-BIT5; XI5 1 * (501 35Y43=31." 3<" (5.=(")!
B—(15;W1)&; OT* IX5WIE; 15 5(Ib4UYCh® YIT=X4; OIL 3 5(J.805¢+ , 604" 1=<X5. ") 1°175; XI3*5;14UY) 1-F; 161, -(). " (1*.15M!
DS/ HNESC - (8085 5TIWE95) "X1 - 51, 40H ™ #1B(-31 2" ; " 14(5.; "1 .| ST bHAH e 41(" "1 X5.5) ".)15(*15; 5P XI! 25X_U$!
bG=; ;1" I5HIHNACINT (ATT"W!_5(.112=(B50"14" 3<" (5.=("1b9=47X; 01 -8B! = ~1X"1 " I5TH/1#A"$c/15; X1 1" 1BIB.1D0" ; * (5.4~ ;!

_0%*6,!15.3-)<1"(8J!("5;5W)&)!-B!.1*107-9571 J7635. " h__ = LKi! 2" ()95J1! ".I51/1# M1 el 25X_USE)!).5.6J!5; XI15)!; -1

("I RDXI5;WI=<X5. " N (AT*WI_5(.1115)19*;1Y." ;X" XI5; XI=<X5. "XIJ-3<5(*X!.=1, =()." (1. |57 Ib# >0/ (*)=1.4; 014!

AUYIXBB* (" ;J7)!B-(13-).IW*5()!b7%))!.15; 1" rOc/!5; X! ; - Fl4; J1=X")!X5.5!B- (14~ #$+ Bl 1" L. 1(" *1X5.5) ".)/!- ;W _= LK!

J-1"OLLTIFL-T"-BI#A#15.1.171<(") ;143 +14U Y1) J51J=T5. " XIOW!5 1 * (508; 01.1715; ;=571 35Y43=3!." 3<*(5.=(*!- 1 *(!

51715 1547597" 175 ; XI0(8X!<~4;.) 1" YJ7=X4; 0! ;.5(J.8J5¢15; X1 1" ;10— 17 (."X!.-15; 357" ) I F6. 11(")<"J.1.-15195) "1<" (4-X!-B!

"[S"0"[[MH4-1"Y<(*))!.1714UY!I5)!5; -35%" ) Fe. 1! (*)<*J.l.-1"ZKNo" [MIF*15XXI5; 1 -BB) * | -BIAK ™" I rO! .- 15771 1(* ™!

X5.5)". )+ 271 2=<<1"3";.1 2734 2"A B-(I X".5T)! —;! .1%! X5.5! )*7*J.4-;/! 51°(50;0! 5;X! -BB)*.! J-3<=.5.4-;+
Land average annual maximum temperature anomaly

—— ERA5

~ 204 —— Berkeley Earth
¥ ' HadEX3
o ~
o
S 1.57 “ | /:f
cI> “ !
g |
— 1.0 A
2
> 0.5-1
(U | “
€
2
< 0.0 /

-0.5

19I50 19I60 19I70 19I80 19I90 2 OIOO 2 Oll 0 2 OI2 0 |

I"#$%&(()"5& 6&%"&6'-+'-86&%=82'18538%601$%&'04-50,"&6'+-%', 042'0=8%60#&'044$0,'50V"5$5'1&538%601$%& L)pVN'+-%'dIAC'
L(ECB@G@XN78&%>&,&D'd0%HBCEDEN'042'CO2dpI L(ES@G(_N7'."1¥%&63&/1'1-"HEGG?)*&20106&16*0=8&'2"++&%&A41'
6301"0,/-=8%0#&'042'0%8&4-1'/-=&I60RRKE2?'A,,'04-50,"86'0%&/0,/$,01&2'%&,01"=8'1 HEHG 7'042'04"++6&1'-+G?c('ng'

"6'022&2' 1-'-810"4")pV' =0,$&6' %&,01"=&' 1-' HEGG?' U-1&' 1*01' *" &' 1*& CO2dpl' 4$58&%6' 0%&' 1*& 6058 06' 6*-.4'"4'
K&A&="%014&'&1'0,?L@G@(N'"#?'((?@7'1*86&'4$58&%6'.&%&'4-1'63&/"+"/0,,D'066 866827

!
d=(1J7635."115)IF5(3 " X! (5<&XTW; 1.17175) 18" FIX"J5X ") 1h2" J.+1Vc/IF18J1157)-135;487).) ;13155 07)1¢; 1. 17 1-3J=((" ; J"!

5;XIEs." ;e WI-BLIT35. 15 XIE" 5.1 (I"Y.("3")4,, (- B159-=.1" [Z7- ; F5(X)/I5T11X5.5) ") I<~k; .1~ 151).(~; 014U Y!&; J("5) "1
!

>N



"ANGL L6 IXT)IFE1L1L(5; )4 s B(-3I07-95TIX63 3E; 0/15) ) - Ji5. " XIFE. 115" (-)-Th; J("5) ")/.-19(G0 1. " ;&; 0/15)) - Ji5. " X!
"ANSE LB (-)-TIX"I("5) ) DBEXIT ISHEAMK2" T A>¢HA1" ] = LKIO5) " XIAUYIF5(34;01") 435, " IFH(+A1"ZKA0" [MB- (HA#S!
MANKL )15 HESKIPOIIS ;163 J(*5) "I -BIAKIFOLI-B<5(* XL - S5 X1 1=) 1 17 5 IE5(3 (1,155 1.1 1< (" H==)1 (" I- (X1 ; s d ;!
MAASE 1-30"(14371)I517)/1T5; XIS (50° 1 AUYILE)F5(3* XM [srOl; 1. 1*1<5) A 5()1bJ-3<5(4; 0L 17 IX* J5X * ) #AKo# 1. -
ANV HMKORASCL 5 XM ASTO! FRLL(T)<" L1 <(DE;X=). (65T - s Xk ;)1 b4597" ! [eH 24537117 -BB) "1 (*T5.41 ") .—1 -=(1<("D
MANZL §5X=).(5T195) M TI<T (- XIB)WBTI=T5. TXI- 1 T (1 [S 0" [[M.  3<" (5.2("15; - 357" ) 1570 ; IOWII - ;). (2.4 3 1- 1 " (1. 1) 1< (§-X!
"ANL 9=.135;IXE1 " (0" 15B. " (F5(X)H

nATAL

nAT )08,&'E'A4-50,"&6'-+',042'0=&%0#&'0443$0,' 50V"5$5'1&53&%01$%&'L)pVN'+-%'%&/&41'2&/02&6'806&2'-4'C02dpl 7' &%>&,&D"
MATH d0%1*7'042'dJAC7"."1*%&63&/1'1-'(_IdEGG?'A,,'04-50,"&6'0%&'/0,/$,01&2'%&,01"=& HHEER} 7'042'04'-++6&1'-+'G?¢c('n9"6'
MATSL 02282'1--810"4)pV'=0,$&6'%&,01"=& 1- (HEES G?

?5X_U$|l NT(A"T*W!_5(.1 _:LK
HAMNORM S "z e
#\KO#N'"> Y g ">
# M [o#N'Z "HK#H e K>
HA"ORNMEN D ">K "S$
#N"SORNHE D "K# "tV
#N'SORNMES D ™S VAN
#\"Ko# N> D D |

AT )

MAMKL %%)2="8=)=&,,.):%3'0:0$&$0),)

"ATSE L3 1(-<-0" ;15X 40 B-(J8; 0)I3-XEBWL1"_5(.1n)!" ;" (OWI9=X0".15;X)=9)"e=" ;. MIX(21 "1)=9).5; 15715 ; XIFEX")<(*5X!
MATVE J1550)1;1.17107-9571 5. " (LIWJT" 1 7=X4; O1<(" <85 4 ;1T 15<-(5.0- 3 /15.3-)<1" (41 3-8).=(*/15; X! (= -BBlb, - (). " (1"
MANZE ST IG-= LT ST TIRTT 1 ISHANE G L £ S1015<." (1215)) ")) " X!.15.11=35;DJ5=) " X1 J%35."1J15; 0" 1 15)!
AL X@EDT3IXT.T5977115;07) E; 11T 107-95T 5. T (LIWITT)e; 7L 1T BIXD#A. 11" ;. =(WI FE. 11 18011 J- ;BiX" ;3" /18; J1=X4; 015!
AL o1 (5TTH;J(75) "l 15.3-) <1 (I3-8).=(" IV | I<” (Y O-BIF5(34; Oc/l<(" <. 5.4- 5 5. " 5 e WhDS | 1< (Y O1-BIF5(3; 0c!
AR 52X J("E) XL (7). (4511 15<-.(5; ) <4(5.0- ; DG -= 1ETT*1* 15T A o)
AL
"ARSL ]3I = S/0T-95175; XI<(" <45 4- ;| F5) 14017801, " XI5)! - ; " 1-BL.1"175(0"D) J57" 1i; X4J5.- ()1 -81J435."1J15;0"1(5.17 (1.15;
AL O7-95TI<(" <5 - 3 D) 3T 15 XI<(" J<E.5.4- 5 115)10(*5. " (1)-J8" 5T (*T 1533715 ; X3 ). =< (" < 5.4 ;1 ("I~ (X) - 1 * (1755 X!
ARKLTY.TXI95JAL 11T E(WL -1 BEXDAA. 113" 5 =(Wle=5)i0T-95TM!" YJ" <.IL;.5(J.4J5!5 ; XI<5(.) | -BILB(AJ5!5; X12-=. 1L 3" (435!
ARSE DR=TT LTSN I8 ST N G-= 17T IS G L = S15)) ")) " X! 15.107-957175 5 X1 <(" J4<k.5.4- ;1 15) TRA" TW!
"ARVE 453(75)TXDE; 3T LIS I-BL L A 11 5 =(WIFE.LI5185). " (1 J(*5) "D 3.1 [ZA)IFE.11T5(0" ;" (55 ;=57 15 (E5947. !
|

"



A7)
A
UGN
g
"G
"NE$!
“AGS!
"AK!
"A$S!
AV
"N$Z!
“Ag[I

"ASA|
PAST
"ASH]
"ASSI
MASS|

"ASKI

"N
gV
"n>7]
“AS[!
"R

AR

5sXI("08=35M11". " (<0" 3 "LWHAL"1-9) " (1"XIQ-(.1*(; 12" BE)<1" (431T5; X1)=33* (137 )--31<("Ji<h.5.4- 1 V<" (4" ; J* XI5
Y0 8BLI5 5. IX Ik " IX=(3; O1 [N DA S IF LI 1115)19" " 515, (19=. " X1.-1.1"1X-34; 5; .13 B1=" ; J"1-BI5 ;. 1(~<-0" ;4JI5" (=) -T)!
DOB5-1" ISTH A 2 (*IF e JT=X" 153 1=< X5, *1-BI0T-O5T1T5 ; XI<(* J<E.5.4- 5 13155 0% 1)4; I 1L = Stbis*+/1B(~ BHAHMN. ~ I H>CH!
!

L10=("1 "#1 ) 1-F)! 5; ;=571 07-9571 75; X! <("Ji<k.5.4- 31 5;-35M! ("15.41"1 -1 " [["DAMA! B-TI-FE; 011" J=((*;.! 67dl!
JUB5.-1-OWI("B" (* ;3" /1-9.5%; "XIB(-3IR%O0! ™ # # b2J153 31" ISHHA">C/10 = @l4 21> ZIb25((8)! . I5THAMAC RIO%!
S HHSIDLXT" (1 ISTHHA"Z/15 ; XIRP0Q! ™ >Ib™ " 5 3 "1 I5HI#A"Ze1-9) " (17 XIX5.5)".)141"1J15; 0 1-BI("B" (" ; J"I<" (¢-X!.-!
"L DRNSERT I 1M 1< (3T X 1-T=0- ;13- 3<5(" X1 -1, 40=(" 'Kl L = SIGR]IFLAI LI L5XI5! [Z D#A AN ("8 (" 5 3!
<*(E=X41T (TR TT1I-)E). " s WIS 3 -5 0IX5.5) ") IX="L~IXEBB" (" )4 15 <=.IX5.5/1-3<T". " ; ")) 1-BI(" I- (X)/1<" (B-XI-B!
J- 1" (" X155 X0 1 1O(BXXk; 01<(~J" X=(")15<<T" XIb2=; 1 " IS/ #AZil Q-0="4(5/H#/ /e G 147" .17 107-95TWI5 1 * (50" X!T5; X!
)=(B5J"1)<" JiBEJ! 1=3AXEW! 15)! I3 .&;=-=)WI &3 J("5) "XIbG=; ;1 "1 54/l >/ 07-9571 753 X1 <(" Ji<h.5.4- ;1 15)! "Y149E. " X!
J=3)X" (597" ;. " (55 =5TL.-1; . * (X" I5XSTN 5459078 Wib , 80/ #cHA L™ (*IF5)51<-)0.41 *15; - 351 ; 107-957115 ; XI<(* J4<k. 5.4~ ;!
& WM>19=.151; 7 05,41 *15; - B5TWIE; AHSHAL " B- (3" (IF5) - ;. (19=. "XL.-19WI59- 1 "D; ~(35TI< (" Ji<k.5.8- ;11" (1.1"IL)45;!
5;XIL=). (575513 ;) - ; 1("Ok-; /MEA"TWI5)) - J85. " XIF4. 11851Q4 ; 51 ; X ; )/19=.1F5)1-B8) " IOWIX (WL ; Xe.d-; )= 1 * (12-=.11
L3"(&J5!5;X!.1")-=.1"(;! <5(.! -8 LBEI5H 41"175.." (| F5)I X(&1 " ;1 OW1 9"7-F1 ; (357 <("Hi<k5.4- ;1 1" (1 2-=.1! L)i5/!
*5(L43710-5.0; ") 1M)-=. 1" (5 1<5(.-BIQ- (.11 L3 (5155 X115 —(.1" (;1<5(.! -B12-=. 11 L 3" (iJ5/1 X="1.-1_ 71 Qit-!
J=; Xed= 3 )IFL LIS~ (") <- 3 X85 Ol I("5) " 1< (" Jh<h.5.4 3 1- 1 (L1 71-0"5; DL XT" (155 XIR=/HA >l

|

80

GPCC V2020 (1891-2024)
=== CRUTS 4.08 (1901-2023)
60— ===+ GPCP V2.3 (1979-2024)
_| === GHCN V4 (1900-2024)

Updated after AR6
40 —

20-] A ‘

Annual Anomaly (mm yr‘l)

-80 |

1900 1920 | 19|40 | | 19|60 | | 19|80 | | 20|00 | | 20|20
Year |

!

I'#$%&' (@')"5&'68&%"&6'-+'044%0,'#,-80,',042'3%&/'3"101"-4'LEBIBY%-5'(_E('1-'201& %&,01"=&'1-'0' (@ @G'/,"501-,-#D'

-810"4&2'+%-5'BRIRf@G@G7'9JT)K'X?G_7'BRORf@7?17'042'BCIU'TX'L4-1&'1*01'2"++&%&41'3%-2$/16'/-55&4/&'01'2"61"4/1"

1"5&6N?'A443$0,'#,-80,',042'3%&/"3"101"-4'+-%'&0/*-86&%=&2'2010"6'&61"501&2'+-,,-."4# 1*&'AIS'5&1*-2'&V/&31'1*&'3&%"-2'-+'

/,"501-,-#D'042'$3201&2'+%-5'@G@G'1- @G @X?":4'AJS7'1*&'%&+&%&4/&'3&%"-2'-+'1*&'/,"501-,-#D'.06'+%-5'(E_('1-'@G(G?

|

>t



"AK#H

"AKS!

AR
"AKK!
"AKS!
"AKV]
"AKZ!
"AK!
"ASA]
"Ag!]
"ASH]
"ASS!
“ASS!
"ASKI
"ASS]
"ASV]
"ASZ]
"AS[!
"AVA]
AV
AV
AV
AN
"AVKI
"AVS]
AWV
"AVZ!
AV
"AZA]
Az
"AZH]
"AZS)
“AZ>)

"AZKI

*1)2=-"8=)638&,)#38&3B3=)%0#3

RI-95713"5;1) 507" 1*71(8) " bR 28 = c18) g5 JT=X"X!4;1.18)15; ; =571=<X5. " 1-BIL. = SIB-(1.1"1B4().1.43 IR *28  1§) I<(435(47W!
(&1 5 19WIbdc!. 1" (571" Y<5; )i 15)1.171-J"5; IF5(3)il5; Xibidcld; J(*5) ") &3 1-"5;135))15)) - Ji5. " XIF4.11. 115X X4 ;1-B!
F5." (1-(183"1B(-3175;X095) "X! (") " (1 ~4()/1&; J1=X&; 0107538 ()15; X163 "1) 1" )b, ~YDH " B<" (1" I5T/HA# ¢l =), -1.17) "]
<(=3"))")I5("IXE(" .18 ATX1.1J15;07) ;L. 1"107-9571_5(.11" ;" (OWIE; 1" ;.- (WIb2" J.+1ScH12 507" 171 (&) "1J5; 1151 *175(0"!
J-3)"e=";J")1B-(13-5).51 "J-)W)."3)/1)58" WI 5; X! 35;50" 3" ;./15)! &1 45 I("5)")!.1"195)"Ta; "1B-(1) "EDI* "7 "Y.(*3")!
5(8)4; 0B(-31)1-(.D." (31" ;-3 ;51)=J1I5)1). ~(31)=(0")/IF51")15; XLEX")+!!

.

d9)"(I"XIR*28 - 1F5)15))"))"X!&;1]%00! L - S GR™/14;1015<. " (1#10.174(1 2" J 4 ; 1 #4$+$1$/ R=T" 11 "I 5T "I 53 X!
015<." (1 ['h.176(1 27 3.4~ ;! [¥S+"15; X1 O(=))DO15<. " (1 N=Y! [+*/! , ~YDH* <" (1 "I 5T/ #7#°c! - 31171 95)8)! -B! .4X*1 05=0""
("J-3).(234-3)b=<l.~ 1" [[$c!5; X!)5. "TI. "157.43"." (1-9) " (15.4- ;) 1" [ [$DH#A""Zc+141715)) ")) 3" ;.1 -BIR*28 = 1B(-3L.X"!
05=0"1("J-3).(23.4-3)1=) "X1.171" ;) "BOT"15<<(-5JL1<(") " ;. " XIOWI%5T3 " (! ".I5T b e/ F 18] 11e=5 484" )15 1" ;) " 397"
53 X1)1=53" (54;.4") OWII-394;4;015;17).435."1-BL.1"1).(=J.=(571=3 3" (.54; .Wibi;B- (3 "XIOW1. 171" ;)" 397" 1)<(*5Xc! F. 1!
531%).435."1-B1.1"18;. " (;571=3 " (.5k; WISI(=))L1"1* ;) * 97 Ihis"+1. 17 1<5(53 . (431=; J" (.54; WI-BI *5J11-B1.1"13* 39" () 14!
1M175)" 3977417137 39" ()1 ; JT=X"XlE; 1.1 LIX"105=0"1" ;) 397" IF 18I 11 ;B-(3"XL.1"L.- 571) 507" 1"71J15;0"1").435."!
B- (117 1< (=X [ D [N F ("1 ("3-3). (2343 B(-3101=(ILI5; XIS 14. "IN/ G55 0" ; X~ (B! ".I5TI#A" [c/!, ("X" (BA) ™!
" ISTHBEAACIS ; XEP5WI ™ ISTD#AKeH , (117 1)5. " Tk, "1<" (- X/1B(-3!" [[$!.- A" Z/1L = S1=)"X1.1"1").435."1-B1.1" 1 6.0 = %!
R1-9571 258" I"TIN=X0".| R(-=<!b#A"Z¢/l F18J11 F5)1J-5).(=J." XIB(-31)5."776."D95) "XIR*28 = 1 43 "1)" (") 1B(~- 31 4Y!
0(-=<)!bL~]2dfOQ_2/102]= d/' QL2LR2, 0/ QdLL/! 2833 _2L!5;X! a;&l" ()&.W! -B! O-T-(5X-c+IN5) "X! -1 .18)!
§38-(35.4-3/1L 2 SLJ- 3 JT=X" X1 15. IR A28 = 14 J("5) " XIQWIA#A A KL 1Akl B1- 17 (1,17 1< (1= X1 [ -1 4~ 21 . 115
(5.7 1-BI"VSIp HZ) VG BB 10.37.%)"83($)$ c%" (k-X)1IT-)"(1.-1.171<(*)"5.1) 1-F"XI5; 15137 (5.4;0!IR*28 = /!
FLLI51(5. " 1-BIHSI S - 18 g BBIN( 1- 1 (LLTI<" G- XI" [V O#A"" 2l J("5); OL - ISV Ip$ L~ I>HQ BB - 1" (117 1< (§-X!
#MSO#NZI.37.%)"83($)$ cHll

.

2TCAFTTY. XL s SIRZ28 11437 1) " (17)/IF 1AL ;X X1 ; A Z/01-) " (L-L17I<(") "5 IXBWH 6 71=) "1.1"1)5 3 LaX "]
05=0"D95)"X!" ;)" 397"1").435."15) 145 1L = SIB-(1.1"1<" (4-X1=<! 1" [[$1 6" IX-1;-."1.15.LF-1; "FI(*J-7).(=J.4-)!151 !
9" ;1<=0T) 1 X! (" 3" ;. WN9-.11<(~ 1XE; O1(5.") 4 178; "IFL.1L.1" L = SI5)) ")) 3" ;.1(5.")10kl " 5159~ 1 "+141"1 ; "FIR*28 = |
("J-3).(234-;19WIG5; 0" ; X~(BI . I5Tb#A#>Cl =) ") 15 HET35;D) 3--. 1" (15; XIEXT=). X1 *).435.")! -8l 171~ ;. (19=.4- ;! -B!
075J85718)-).5.8J15XT=). 3" ; /195(W).5.815; X1). * (-XW; 538313153 0") 1. ~1) "5D7* 1 " 713153 0" 15 ; XIBE; X)I51. (" ; XI-BI™ KA UM
B3M(B-(1L1"1<" (@-XI" [ HAL" L T FI(J-3). (2.0- 3 IOWIS5; 01 I5THb#AE>CI=) ") 15 5 1=<X5. "X 1 * (4J5T1T5 ; XI3- - ;!
J=(("3 43155 X13- 5 )X" (0195 (W).5.431B4; 0" (<(65.)!15; X1). " (-XW; 53L31<5.. " (5 ) 1B(- 31O *]%S! 3-X"T)15; XIBk; X)!51.(* ; X1 -B!
"SIUAISBAN(I- 17 (1 [N [

|

>3



"AZSE 415 (M- (X - FI<(= DX T)1=9) " (15.6- 5 ) =<l -1 171" s XI-BIAES1B- (1.1 (" " 1-=.1-B1. 1" )AY1)5. "TTk. "IX5.50<(-X=J.)!
"AZVE =)"XIB-(1.11 G0 2! ").435. =) "XIg; L T SHALTLL( (" I-(X)!I 5155977 L. ~1. 11 " s X1 -BI#AS15 (" B(- 31 QL2LI#AEKC/!
"AZ71 QAL LIB#MKCIS; XIL ™ J2d#AKCHLTTIXS. 5IF5) X-F 5 1-5X"XI- 5 I"[1, "O(=5(WHAKHG *1=) "1.1 10795713 "5; 143" 1) " (¢")!
"AZLL 95)"XI- s L1MI("BT ("5 37I3E))- 5 )/IFE.11)"5) - ;5110 ; 5T) (" 3= 1" XI5 ; XII-((*J. " XB- (1075065716 -).5.8315XT=). 3" ; G " B()..
"ALAL J-3<=."15;;=511517(507)15;X1.1 ;151 ";) 39751 (50" &3"1) " (") FLAJLIE)! )<HBITX! 11" L = SIR*28 11 ("J-(X!
PALTE O TXEON A - (1= 0)8). TS IWNETL ("5 1T =507 (5k; 47 IB(-31.1"1)iYD3" 39" (1 60 1%l " ;) 39715 ; XI<(~<505."!
AL LTSI (XA DA B T - 115 (" <(=7))k; O-BL LT ISTAS T (WI(" - (X&) <" (b~ XAJSTMI("e=i(" XL~ 151J-=; .
"ALS! B-(!TFLE)IOL)! -3l E;).(237 5. XA (T.(BIAL;01 53 X! 0" —<IW)EIST! J-(("J.4-3)! =1 .17 5T.43". (W 3i))i-;) 418!
"ALL (T<(=7))k; 01 35WITTEXL ~1)S5TIIXIR" (* ;3") ;. 1M)5. T " 15743 " (1("J- (XI55 X1.1715))-J85."X!5)) ")) 3" ;.1 -BIR*28 = |
"ALKD  4;1B=.=("l6." (5.4~ ;)!-BIJROOH!

"A[SI

CALVE (LTI G- XIEA [ - AS107-95T1 355 1) 51T 1M T1A5) 1 J(U5) " XIQWIASH I [+2!. -1 $#>1 33617 5 1J-398;4; 011"
"A[ZD L zSIT)A35. =<l AN ZIFL LTS T LS )" (3 ) B (A [DH S/ Bk XI5 - STIR ™28 = 1-BHHZA 'VSt>1. - IV [+Sq!
"ALLL 33B-(LLTI<T @-X A DS IE LI (5;)T5. 7). =15 151 " (507 1(5. " 1-BI™ ZKIp™s>$!. - Vg SBIW( b4597" 1" /L, 404" $c!
AL 4171(5.714;3("5) " 5))-J65. "X FE.LL Y. XE; 00 1T 43T T (T) QW T=). SIWS ()1 5)! FTI )T 45 J("5)k; 01 (5.7)! - 17 (!
AT Jos) =80T HADW(! <" (B-X)! b, 801 SO/ &3 X85, 1 51 J-5.0;=4; 00 5JJT" (5.4~ 5! -BI R*28 1+ 418) §)! 43! ;"I FL.1! 17!
AR 5))7))375.)I-BIL 1 Slb, ~YDH"3<" (1" IS 2 - dO0Ihd<<" ;173 (1 I5T A [el5; XIL = KIbO1=(J1! " I5TH/I#A" $c!
mAgl15.0)"507" 1 M71I15;07115)19" " ;1503777 (5.4; 0= 17 (11" 1I-=() "1 -BL 1A 115 XU TS (WHE). 10" 5 =(")/15 5 X1d-5)8). 5 I FR.1!
MeASE 1M1-0) (17XI50°T" (.- ;1) -3 13-3<—; *1.)1-BL1" ] 5(.111"5.18; 1% ;. ~(Wib)* *12* J.4Sc!

AL

"MASI )08,&'(G'P86&%=&2'#,-80,'5&04'6&8=&,'%"6&'LBhKbJIN'06'3%&6&41&2"4"R99'AJS7'108,&'EREBBEY%'&1'0,?7'@G@(N'

"MAVE [-530%8&2'."1*'1*&'&V1&428&2'1"5&'6&%"&6"4'1*"6'61$2D?'f0,$&6'0%&'&V3%&66&2'06'1*&'1-10,' /*04#&'LIN™4'1*&'044$0,'5&04'
"AZL -=8%'&0/*3&%"-2'L55N'0,-4#' . "1*'1*&'&Q%$"=0,&41'%01&'/0,/$,01&2'06'1*&'1-10,'/*04#&'2"="2&2'8D'1*&'4$58&%'-+'D&0%6'L55'
"A[l DIIN?'T4/&%10"41"86'%&3%& BESVIE QBOAHE?'

P"#3%B3.)27NZF) +LMM)IFI ) KAO#)#$/.)
N$&%$)IB4 ! D,.)J3&%)1R*Q D,.)J3&%)1R1@
*SRY) N.OO7 | | #\[Ip KAL-HKSIKgl | ##ZiMp VSHL -V [+Sg!
) 33! "SI HEZL -1V "ZKIp">$l. -
*S0Y N.OO7 | | "A[LSIpV#ZI.-1">Si! "SKiZIp[ [+ -1 ViKq!
) 33! HSSIp™KKL - 18+ Hq! HKSIp™ZVIL - I$HS!
*SS:) N.007 ! 2V -1 [N "AVISID[ZHH. 1" St
) 33! SHKIpHZZ! - I$1S"q! $>SIp$t"VIL-I$HVKq!
1RR) N.007 | >>$Ip$Z+S!. - KA VARSI - VSl

>>|



! 33! $IS[IpSH# 11>V SIS [ - 1>+8!

A ]

a) Global mean sea-level rise b) Global mean sea-level rise rates
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Indicators of Global Climate Change 2024

Indicators of human-induced global warming, greenhouse gas emissions, sea level rise, and the remaining
global carbon budget. Relevant to the Paris Agreement, IPCC ARG consistent. ® Read Key Messages C
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Key indicators of global climate change 2024: Human induced warming is increasing at the
unprecedented rate of over 0.2°C per decade,

What’s Changed since AR6? the result of greenhouse gas emissions being at
an all-time high over the last decade, as well as
reductions in the strength of aerosol cooling.

h i Earth's
% * e Effective radiative L g
ARS Now forcing imbalance

€O, 4101 ppm 422.8 ppm AR6: 272 Wm? AR6: 0.79 Wm™
CH, 1866.3 ppb 1929.7 ppb 2 c

Now: 2.97 Wm Now: 0.99 W m~
NO 3321ppb 337.9 ppb il

A 8

Total greenh gas emissl

2010-2019 average: 53 GtCO,e
2014-2023 average: 53 GtCO e

Human-induced

| 1 warming .
‘\ - > ] AR6: . ’
y ﬁ‘—’f’ Remaining Carbon 1.07 °C
| nu :-’ Budget for 1.5°C ‘
t— ™ (50% likelinood) Now:

1.22°C

Land average
AR6:
500 GtCO - —
(from start of 2020) o
change
Now:
130 GtCO, AR6: 1.55°C
(from start of 2025) Now: 1.90 °C P
Change in global mean
Global mean sea-level rise surface temperature
1901-2018 change: 201.9mm at a rate of 1.73mm yr” : 1.09°C
1901-2024 change: 228.0mm at a rate of 1.85mm yr Now: 1.24 °C
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