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ftetslswy j dzdztisfiplis'd dIs f sty d d 6sMtssj ddetsmisd L &Bj
sBEMdzOeo dzd o OjIs Mmikh jMmlse jdzdzr § t6OL dzdydw Isj dzH
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dzj S slstster §J ByjdeSd, daj sBatsHdA jJ Hdzv )R tf &
s &3 J WO &M OH ¢ 59 o kPt Bdzd RO o5 j tctcd ssted d
18 HOdzdzr d3 ddzmistelzd3d dzls Odz! dz" = dzOB dzt H j dzd ?
otSLHEZR2A D20 Gc6. @O0@uTtdz®u)l 909 j, UPBGOp EigB.50
1 OH Mlhj2 HOdzdz' j dL &3 dzj dimfO'L dasts O jlegdry ) tphe
i Jtod SipEplsi@o dity 5 9 dur BB )w C BStetsmis tesMis©O ¢ dztss
Isj &3 j tOIskzter dzGy d dz@ W BHotd®C7I0j tedL 24 Isfyw dzO d
MtcOo dzj dzd ¥ M dzeHeEz’'h df ~l§[d5 Odedclgdzgd = f jtedtsHtse L O
[MassonDelmotteetal., 202].
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t dmizdets € dzDy ] cladfts B O dz' dzts sMmtcd H dzj dzdzts 2 O dzfs «
Isj &3 j cOIskzter L j (Relds ¢ ® f Ptc@sH d dzmistelz d3j dzls O«
tcOMmMMmydls Odzdatz@ shdets o § tc OL dzd ydz' - o
[https://climate.metoffice.cloud/temperature.html]
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RL d3j dzj dgddsf | b =t iz @ dzizty dzj SH dzgstotsH dz" 2
n OtcOC Is j toiddz@y dsldigefeizli 20 ezdzfnts B | Wedigdf flls Y OMis des s d
Isj o3 T ftslsj tf dzj ded v ) XX 9j¢j dzOB dzt H @dzdf iy
19764 t2000¢ ¢ ) HBOC Md BOdz dz@ B L &zOYj dzdw &kd o o
f sdziz b (Bekfysevetal.,2010;1 B¢ z wQ@od€), 2R3, o Mmjtej Hddzai Mk
sy §djdedv B' &P EEBHIPzz) ¢ SlsSes | R U dgj- dajdatz
Isj B j tc Ols Iz tc dzb @ ts O el |5 i f30k dz0 W Is jodz'c dp's dzO dz' dz' d3q
sMse § dzdets s v d3qf dav j1oQtdaiefisd3j tg, 0o e ™ =~ OtcOC Isj tedzts
L d d3dzd 4 d3J meayts j, H d LQ dZizs d3ts dzi 8 dZgefyaevadGuley, 2009;
Twardoszetal.,2021].t J e dtsdzOdz’ dz" 4 d MmJ f sdggedzj dztf s 5 § dzdf
~nOtOCIsjtedmisds MeowL Oder o §jtoks ByjtejH! M
Isj ed3tsH d dzOBd yd & dn WBEEzScEQs ddgty ARy T © 15
ftosHisdzY) dIsj dzi detsfyls teJ G 5dzOdz! dz' n sMtsB j dz
[Shepherd2015] | Of te dtai§) pesHojtenefal., 2015 sl d3j YO kB f)vzd U ju
fsolsteY j BtsMmisd { SMistej 3Od2 tefp ¢ ptyda@Eisd -~ ul§ p 3o,
dd3j ed S d -200 1 B®7c9¢ .dzOydlsj dz' dets?2  ffj tzjo | Olptf © gzCet) [z g
Odzlsdyd S detsdes o dzj lsostsy daff € defyg ez j| Biese d2 M
Isj B jteOlsztcOdRd L ddBts2 o -~h jedels to @ighipaiitds? Omletslsdfig  tints
YO fiyls sasls s ey j dzd@te Sfrfs dipitEniSe @D dzBO fiy f)

tto] H @B tSiis MicgEEg Bo 2 Isj B j cOskzter oL HLE
91976-2019¢ ¢ . MsmisOo d &zO® 0. 47R820]150s sdzjBlds dzfj 4§ O tajd
fcdzso ddats?2 t©OL O BBz tizfpB Ank'tsdetsXn s § | dgifisjiids@ls z tc '
0. 18Au),10d dajtledzj j] yYjd& o Hodzsstet® ©OLO BIiSO
ftodL j G3detsEts otsSLHEZARO dz0H 2§ AN R0 dekgkdzsieds  H GDoed
mi Hdzd d v dadf Bf)EGdEEP])

(ot j? UGS Y w( el didz) sk fLdd) jdssHe "dMist) gz)
Yj @ dOlsms Ow  y@O.&fs ‘1 0 s Bkt tf 2220] | s OB sdzj j B |
Isd &3 @Bls § WJ dzd § f s5Mdzj Heday R dzGs Gl H IPISH O lsdlizjidsO o,
5B dzOMis ¢f &< Is d Yz ) § tzj [deg gi3) d2B2], ¢ 5 H Odzde" d3 A Jo1 L
19902019 c¢¢. ttsMmls Mtcj Hdzj ¢ sHEY 52 S5 & BHBYH/OAs Wz
Is. j64A 62 .L O BB lddrfyds dzfs M teC &z@O2).) tod 1 ssd3 Miso toj ds3j
Cdzd 3Ol dud MCdj dL i3 dgfsdzipds ¢ to dotasCHig{dse ¢ di
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f ¢ sHdas BOIsF yWdeEdgOoded Htclzce d n hJoslfdzmdse ,L;5d&
J 34 &RY., | Of W dsdpidye,tc oo Adedfnidz Hdzd § G BHT OdztzdgQi
oy ddstse ) tcOL dg'jrd J s dts iz dzzh Otcd W dzQyQdiplig) ts
fsdzsy dlsj dz@ dz' - O dzts 3O dzd 2 Isj i3 j cOIskzter 9 BL H
[PetoukhovandSemenoy2010; 4 j d3j datste2 0 1 2 ; [ d Hixg2019 5
[ 5 god 30x019.,

lted OdOdzdL  MJjLtsdedzr » M § dedesMis g 2 ¢ dzd d
fsor h jlsdgdosyf j tc @Ok tals | tote d Is ts tmd@ftc OF ts i) g dizg Hdzw 9 j
063k 10 dzj Is) 9 tisGHsorg Azdesd B d tocd  d.50dz2D0 )M(daffs)ls Ly 2 (¢
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t dfkdsS 1.2. sweiWWdudjdds dzddsj2descts Iste
L Oy dzd2 Isj Bf jcOlbktcr ( & tcdmj dste® o jist tsq Isi te € P
L®j td¥e-2021c  ACHLIBY G sd2 ©Yyj desydze]2 HEC &ZOH é .
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1 dissY BN deds n  tol§ © 4 deeztEH | (toPlisfide® dzdz’ d3 dzOE
@] s sMisOdzydwvas L O fsmMdzjHnddy 40 dils WMo dy OF
COC M MmMddz dets?2 JMlsiMmlse j dedets? BiYEeBHBSOS?2 (
HsdzG S5 j tod BH dz'lsnj Bl dgpjOdsjzded 2 & tesigsIsIs§ GREJ BOIS Iz te
919701990 ¢c¢G6., Ldddzedj Isj B3 j EOIEBer HEsA3j2d2'1M00 d&
MisOdzd f Sor1hOBItglfifq v toj Isd?2 sy desydz . HISC 6z |
tcj edBdzOR 9 4 2O Y B SBHYOJ v  tsB &ZOMIs l wlsted
fted Hdzd = IsJ &BY jcOstzicddutgodds2 [ jIstsd ftsor N jded
fesdmMrBHdIs HtsMISOIstsyHzts ¢ 3is dzts Ip ts dzd@y Off dzts @ 7 QU O f
dzj dsdzscts od 19 @@PIP7 ujdz o oaFMMbGyUde] B) fc] dathts
Isj a3t r ftsor hjdadw Isj i3 JjtcOlkztsr dzj stsd3 Blsd3j Yy
t smmd d-0.7d( DO 6 dzj OfcHERERQ v tcj Isd 2 sy 4 dzts €d2023. H
lsor hMjddj IjifjteOlikzte’ SOy g3 deisdedds P o d
sjfdzrn d rBdzsHd = MjLtdtse tsHO ddzd MjLt
BJjLA&Z]HAEe §jtcdsHO o Htsacl L8 |¢, ctORIES) » @z diaivi;
Hdzw Mmjdzr MEBsets AatsLWwW2Mlso O, 1 dgjtecjlsdSd, MmMkH
YompgiHmhme s2 ¢tcCisdSéd lsdgj yjdz L dzOydlsj dz' dzr 2
fjtoj ntSHTSO Ydtej L daOB dz¥f Hsj da{@dzdzr @ H Odzdz' j ¢ o
fcsCOL" 908 ls, yYybt ftosHtsdydlsj d dshmis! §jtedsH
1 Otej dzyJ 9 O Bstew ¢ ¢ s dzipls ) IsiPle stz jisis d W {f tsdpty >H &
[s d f dfts 452017.

wlzh j Mmilse j dzdz" 2 tctsfmls Isj BB j cOIskzter ftcd o SH (
MemMisOs AV HGIs d yd ME s fiigduems jwigfmMdzi d - OtOCIsy
yd< dazd o Ols d3tm fisgk dd@gsqnDelnotte et al.,, 2@1] § sH yYyj S do O] |
YyJ dztse j yg mMlsots 2y J dZzOB dz¢ HOjIs f tsmdzj Hihlseadw
BZORSHWYIs o' Oy jdedd © dL®BIdgjdedd toj >y JdBO i
Emzse dw f sHi Y di3gid iz tedsotaidyS JBE tak!, H BleOWddz dzj H d
o O dz" » n~ Ot @O dteR] sdeO N 3o * b YN Bl tcBipjztts) H d
XXMlstsdzj sdv § tetsd fdctOn qids] yda dsj dpsdgds oo dzvv ¢ MyfdnS deC
[Yangetal.,2021] ylsto ' tcOy O Isrpvj dzd yj ded d o ZOG sMBH J te
[ColmanandSoden2021; VargasGodoyetal., 202 , Ekd3j dz' " jdedd f dztsh ©
d cdtteds n [Eemp d:dl.S2609), O IsO¢Yj © dL d3gj dzj dzd d
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( 8. 1S Mistcj &30 diAlldrraidsoden2008] d M O tc Makifar etal., 2012],
1 9 Of tsls tc O diEhtrdesad, QeLdd H tc.
tddddz sMOHSCtse R OOCIjtedLizjlsmw Btsdz h j2

ykefmlseadlsj dz' detsfls' 8 € d3j Misder &5 EMmdzsea dw dz ( st
YUj B Isj ik jteOlskztc®. 1 ff tsmdzj H dzj Bulesddal. j,ls j 2 O 2/ IF]R,
fMtej Hdz] &3 dzOH Ctsdzlsd dzj dzls OB € tsdzd yd MEoats] Ss@n O HIE
19507 CGtHtse IsjdgHjdzydd BMOHSCtSe MdOBEGE tc@y j «
CsHBO ' n Mz sMOHSCtses MisOdeso dlsw B tsdzj js fids™ t
sMOHStse d tjeodtodzOdz dzr § tshmisej dedztsfilsd o dzts iy
ey dBO sMOHStse d dnrn dL &jdejdzd™ (tdfp. 1.3).

(a) CRU TS 4.04 1901-2019 (d) CRU TS 4.04 1980-2019
oy 2 S = 3 - 3 -

25 S

(e) GPCC V2020 1980-2019
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t dmzddsC s 54 W Wrddgidpjddsdzts G 5 Istc j daHt® Shedrdi ] fig ldseH
(0d3d30dzj)lf s H OARIEITSIB.049 1-2 01 9( GHBCCV202091901-2019G Gh), (
CRU TS 4.04 o 19809 (#,6 GPCC V2020 o 19802019 GG .e), (
GPCPV2391980-20196 df) , O IOCY] ~tsH OdBBZOERZdJ?2 cEBHTS
sfMtcd H dzj dzdz" ~ L(8z0 4 daf @ H slsdzsmdIsj dz' dzts
919811 20106 dGulevetal., 2021].
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dlstsdls Blsdjlsdls’ |, Yylsts HOdzdz" § 5 BMOHSE O3
LOoadMmddisMmisd s dmftsd L 2j &3 = dmilssydzd ¢ ts9
CGstedL sdzls Odz! dzts G s d o tc] d3j dzdatse et  ak,OL 20500 §
1 Of cdaffljial.,2015] ByjdSd cdhiztsBOdz dzr = Istcj dzH 59
tcOL dzd yodzdfmy* o Istejrn OtrndoOrn s Ld&OCEZ ( CMAP
o IsjdHjdzydwr MmMddz dz" » d MdzOBT' 7 5O HLKOSL, S
dzOlsi j tc tc d Is tst6 ¢ YOddafs o .

lted dqLEyjddd tjddi30 tsMOHSCBSe dMisdz L k¥ ls
tj Y dBO MOHSCte d jcets [Zhdn & jablz@Ra4], dz' § L ayigQb
Moy sMlsOoadzj dzdj SCBlstster 7 &Yy jls HOIs! Hts tsdzdz
dzOB dz¥ H OJ " =~  dL d3j daidorels?).dzn q OdztllsE) 6,5 M OBE IS
o j dzdsydfr@OS Isdud MSCd foMmj &3 Misdzs HOYJEIshV
slsted yOIlsj dz' dz'fnds d o dz) € dls Gelfsde j dz@yd dgtcj Hdzj 6 5 € 5
[SemenowandBengtsson2002].

lted GdzsBOdz! dgf » BYyJ dzf Or  Is tefg lsigHtf § day O fiftsldsO Iscf
LdZ2Oyd s j dzt dz" | teicddyer rROttOCIsjtedL 28 Isfyw
dzOB dz¥ H j AR Z sG] Is d M sdz! L s Ols! HOdzedzr j H M
Mo sd ®sMtse j dzdzets ls fGuadAdies 20T5dRpdelletal, 2019. 1tcd O dzO
ey dBO BMOHSCBO o 0Oxde" d3 WodzV jlsw d 1| EOUfjteddzd
dzOyd dzOw M MmJ tcgz®@d dzl s kX d dejj OO d3d dzOB dz8 H OJ Is
sBhjets Codzdyj MLost seBOH Sztdpd &d odEyrilsgirgt al.,fiR@1L 9 8
l sdzsy dIsj dzt dg" § Isteg dzH' sBh jets Cdzdyd Mlsoa O &
ftej Hdzedn d o MBS dn N J totsld yu daplotg dpxiy Is 8 dz drAz e Ol
otej BW COC do fldzetsfafcf@-C Or  fitdsjdglj B ditifils o J odggtsiz! T
[Sunetal., 2012 Renetal., 2013 GuandAdler, 2015, SHdOCt { tsdziz yj dzdz
L dz2Oydilsj dz' dzes 9 Otc! d to ts oddds nuvdzdet Q QieQfdapd dgts fils dd frk

ltesBdzy BO toj cdtsdzOdz! dzese s tSIsSCdzd ¢ © dzO ¢ dztsB (
dL Cdzsyjoerna o MmMBotej d3j dedets? G dH BREJ Iogjdste 5 dzf
otsf esfmr MowL Odedz" | M WdL dyJj MS doszddz diz = © dgddz
orweodzwjdir m B8 HOdedz" &3 dzOB dz¢ Hjded?2 d 6] OdzO
l d3j Misj lg) Is j d3, e § ddtsiisd tej 6 dsdzOdz! dz' =
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s B j cOlsOmdasMisdz” 2 iy ddz SsdeCtejIsdeg’ = t©0O2 tsdz
ddzls j o] Mmasdgtely ded j thMtss j dzdesflsj 2 dL d&3j dzj ded W
razv  bjtwtedssttdd {sBHJdd FetedseH MOi7Hdz] d3
o j dzd yldzdg@Z@ic dzsc s e sHBBoatse s Ctsdzd yj Mlso © tsMO
ol G sd2@O d g J Sy dzts M 8HECRH02] . 1 tsdzjj b, Mt
sMOHC S8 ) f smdzj H dzd | 30 dzj Is o j dzd yd o Odzts

i J tc flaOs dzt H1P3IGI2D106 df d Mm.). 1. 4
i
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tdmMzddsCubjHdzd] ceHtse" j d M(e stdsl Gz d
sMtej H dzjtdslzr jlsj etedIsstcd d tBeRdd ce. 1986 HO
[v tod IR dzsyEHAL &ZQ6LY.,

wjLBdzdzr j L dBjdaj dedw wodzws lsfqw 9 Oy dzs?2 Msfl
10detsdz? hdj bjidkfr tetsMlsO MOHSCtss R OLOCIS | tec
ftej Hdzj &3 B 07 %kzjisO (OL dzd ydv -6 A8 ¢ tet©W ldg'j < 2
MsMisQoadzw s Is o j Mdats? tsls J e ROV 8 & Bls L P dedat
t siimMdd d Mtse j dedesMmisd dL dzd dzgj ded 2 Ols ZsMW j to dzt
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teOL dzd ydw IsjdzH jdeyd® oL tgPzfztiz? cfp)Pmz®n, o
tcOL dgs dzOff tc Qo dzj dzdz" | dL d3j dzgj dzgdv BMOHC S 9 Isj
Slsd3j yoOjilsmw IsjdeH jdzydwW €C g iads b j dzDs @ hiQ i B9
WOCItstesdg Wodzw jlsfqw Isdtf o tf OnN QichztS & tdefn DB o
Chernokulskye t al . |, 2019] slsdzj yo,jlsmw, Ylsts dzj B C
(otOLdd tBJMYJude Of v LO Mmudl Mdd¢ dats
mMsslse jIsMmilsezs M j e kd3j dz' M j dzd W dEOeiasicdftyds® fij B ko Gre
i sdzlz yJ dz fted OdzOdzdL § nOtcOCIsjtcdMmMisdS tsMOH
Hd"cOui[u O d dzse Q, z2BRAERG]7]. 1 tsdzkz yj dzdz" j Is § dzt
fitjOmMtejHjdjdds Idftse sSMOHSK o jtesWIsd
[s Ols qfB 2024, wWis®jls ftedejMmisd & dzjcOlsdodz d3
ddzOfnj dzj dzd 4 .

l sftesmMsds Hwsorh jdedesets dJdzlsjtcj MO weodzw jlIst
94 W isdztsils d o tsL dzd ¢ detso j dzd W d dzd d dzls § dzid o
¢ dzd &3O Is f ud M Sufchdz'Wdz'dg) dsflOH C df QY gteb & MOt dz
BjHMlo®2 fjtoks ©GyjtjH' fOotsHSESs d dzOots
COkOMmisteg® d unfsyd Ojdz' dz'd LS s datsgizd u JYffpshylozg W fry ks
[ Odzd dptsddzd df'H e@P14; Meredith et al., 2015Frolovaet al.,, 2017. 1| Yy j dzts o3
MistgOdzetsls dizgj yJj dzts o J dzd ud ded J B MstestcOL 8 d o O
o' fOHjdadJ &3 Mddz' de' = ©BMOHS o [ Jas el gk B0 | fi

Il COyimbsej &BJdd BOd detsets § jtedsSHO HzY dL
tcd 6 dtsdzQdz' alzts Clzd 30 Ifdefwimvds 5  d MY sSdz! LieswHOIs ! H dzd
f Stew3pd@izj Is [ sufAjcLisB 4 . 1 B8 HOYJ dz0 Mmlis tsdz
BOMhIsOB ] dLEZyjdedj + SMmistcj d©3Odz’ dzf = BMOHCs9
stftcjHJdzjdzdt, 1 CMlstcj @3Odz! dgr j] wWodzjdedw ftcj HM
Hdzv sy j dz€ o s LtadifCads e j dedv Sttt 7 M Py Sdz
MsOlsdmisdy MSddz o&ij ssHOd [ Zhang et al ., 20
sSMOHCtse BBXZOHOs s of MsCts?2 Misjfjdz' 8 daj SH dats
sMOHCtse Mddz! des BetOded Yd dets o toj e dBsdzOn M ¢
Is©y j LOoadMmdls tsls otej d3j dzdese s M OO WJdEMOY
Marteletal.,2021]. 1 tedfL Eyd dzgdd {1 S Mmiste] BOdz! dz" = tMOHEC ¢
orettc Isdf O WEkdSydd tOmMftejHjdzjddy o jtetswWIsdz
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1 Of ted d3d to, Hdztt o teiglf Pz B e s Md ClsstcO dbteCIsd
dmf sdz' L s9 Oded j O3 tcOMmYf tcj HJ dzj ded W 1 Otej Ists, ¢
it CMiste] RO dets o MBS dB BMOHSCORBI o tcj cdts
MdszEyYha v L Odzdz’ =~ M B © Y fdinfa0? B Kisjpowedal, 2],

10 thmdse] dijehdamMw HOddz" » fts5 tMOHEC O
[AsadiehandKrakauer2015; Donat et al. 2016; Suretal.,2 0 2 1] , dfiisd@CH =dof Gsdzd
#J o jdgdAfsts dzlz v O tc d € t5 dzl8 g firadzimaretal. 2005; Min et al., 2011;
VandenBesselaaret al. |, 2013] dogzad j ctiagy kP s  RO0H tc.
HaerterandBerg 2009; Longet al.,, 2021].1 Oyd dzOw M XK ptg LHOd df'tso Is 5 te
mMdadz: dz" = d 1 SCMistej BBOdz! dg" = tMOH ¢ sGroismargtaz@0Qsf o C

Donatetal.2 01 6] . 1 Off tod o3 to, f 5 HOdz@B dgt Hdi3jdsdj2s to 1=
LCMiste] BOd d 7 BMOHC e lsdgj yj dzs BdPp 18 d
(t dfip.5) , ZOdetsd " OW fMc OmMEse Odzdetsfls - 5B dz

sj ctedlststed?2 MmJjoj tetizgzs2y aeis # B tcdzts 2 b o3
Isd dzH J§ dzyd d , zdBts twWOL ] ) J dzdzOW dzOB dzt H Olsj dz! d
¢ di3j edSd d [unéiad @@drd d

v O¢yd dzOH Ctsdelsddzj dzZsOdsd Blsdsd yd dets 2o j dzd
sSMOHSCtSe o MiteFdH dg 8B SR 0L .07 X 8§01 Asadi eh and
OBl Blsdj yd ds Mizh jMised% dedetsj H j e Jsdidiaj Jsdid J)
1 CMmistey d3Odz! dz' - sSMOHGC 59 ) (otetst J [ Gr oi sm
Klok andKlein Tank,2009; VandenBesselar et al.,2013; Donattal.,2016;
Myhre etal., 2019].

vejdzdyddzdy + SMmiste] d3Odz! dz = BMOHECB dBsyJ s
dzfj L d2Oydd3r = dLd3j dzgj ded?2 MmMejHdzdr MEzdgds tMOH
tcj 6 dsdzts o t sihimd d H dzw Mtsatgj d3d GAlAElc s d [ [BidzrHtdz:

[Khonetal.,2 00 7] , [ otetsy T [ Christensen and Chri
bBJtedSd d or MsCdr Ndtels wjojtodesets ff tsdzizh O
sdlsOwW [ Long et al ., 2021B'! sy Ofez® v O dz@) ts )

fsolsttew | Bsfmisd SMOHSEGs tOL ds? o dzls j dzld o dzts
Jdzls j e o dzsflsd L Shlste) BOd dr & ©MOHS s (it
fjtcdsHtse BjL GMOHSBe [ ) tdddzO, 1 kzdz ¢jfcapts dzC
HOY ] ©® bhdssdws MsOsdd dtshisd GBhjets Cf
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ftosHBdzY dIsj dz¢ detsfyls ¢ LOMEr d Hdgj?2 BJL BMOHEC
sMOHC 5o . vO0CB] HijtjteOMftcjHjdzijddi LOSYJ
o jdzd yj defbjsgzojt€dedf o dz" = ©MOHSCBSeO o Bh j2 M
sjttedlssted? {sMimdd (tdm. 1.6) [vYjtdsSkzd fi

(oY [ Haerter and Ber g, 20009] . v OC Y J
o jdazdude O smw 5 diQdspg dds dijldsQdsyafdzse s j 4 dzf
M deswBtc! ) o [mdzjpdzditsoaO® d Hte., 2019] dzO

tjcdedtse Mjojtedsjj 60Af.Hh.), o 108B02COd j
By jls EMdddls! v ¢ Ssdyk XX fltsdjlsdw.

* (a) Rxlday

" (d) RxSday

Non-significant increase @®  Significant increase
Non-significant decrease @  Significant decrease

t dMzdse 1.6t w@dgdHeG &l it ds e dinkgshituldz
BOC fd BBz & o Mo i BHES &) dEk Bse sMOH K dzehL 21)@ BB 8 H d
sddedj/ SteOMmdz j fkMmlsr j SwkySd SBGL RZOYOs s
Slsted yOlsj dz' dz" 3d /dfdis dzis tg §f tepy @relsdzl Mddzad j / € e Ofdz
sBBL ZOYOs s fMlsOdydd Mt MisOlsdmisduj MSd L dzOyd
stcj dzi O] ( k Bumetdl.d2021]0 . 05) |
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I1ts HOdgdzr &3 By Isj stesdzsedyd MSdr MisOdzyd?2
Ldd&3s?2 [zo jodzdfmytel jdzOdn) d520682 021 G ¥ & dzts iy d 189704 HAs9) dzO 6 -
Btsdz: hj2 yomisd vt d dz20 s 6j wdesdtd d Ekd3j d
90 ZSIPREdEOH, yYJjdestej 1 sl s dd®D? uykht fosE S {
[b d Is ¢ dHote201g. [dolotokrylin, Cherenkova017]Is ©C 3 j tsk& e3j ueg uep dzd J
fp 1 CMistej BOdz! dz" &3 ©MOHC GAR] B BRdf B2 dJyuOfls d
t sfd gif).r dzv  dzj Is dzj SIsBMY I &wEzOLZ 0 j dzd uj dzd§ YOMls
 Odzt dzgj 5 1 sflssC d o BOMMJj 2dzejj dztfj C ff 59 I3z t6
1 CMistcj 3O dz! dz'ére (i OH Ctsig) de@®dzj J| ISOC Y J Blsdgj yd o
LOMER o dzj lvdpdsd dARWB.OswHE Gy ) MjLsddy | hss,
RS ZIsMS s52[s sy xOEG, 2017

mm decade-!

-50 40 -30 -20 -10 O 10 20 30 40 50

t dMzdzes¢ 1. b6sH vt fd&Bfzidgds Ctddyj Hiseze j §)Isd
dsB dztsy dB) » SMHOHE sakd3/ 1§ s dzf BYzdzr i3 d3j Isj stesdzts G
91966-20166 6. dlsOldMmisduyuimMSéd L d2Oyddr j dzO© Ektctso
LdzZOyscoddd fmm yjtedzr &3 S sdzsztesdy [ Chernokul sky

I Bdz2h w0k yder 2 d §©0CSksdyuimMSd?2 ddzsjtjf
1 Clste] BOd dz = MOHSESe o fdetjyd' = ckMmls
fteddH) oMicet UJ s @A) sissehn oo ted 2 s
Bilsjstetdsedyul Ofdse j sddsdg,dezshs: ¥ (ks
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d d dzls j dzfm ¢ & dgts figlg ‘B3O dz! dzr - B Isj stesdzsedyd M dn
tcj OdzdL 2 BMMMdzE §OJj o I OMde » Wodzj dzgd?2 Y BSGEBHT
[ ststeh Zdats o, Z 02 BOtH®dzsd Ists2 2 0 rds § i dzelzgts f JO ) dz'
CdHitsdj sj stesdzsedyd MSdy wodzj dedw, n Ot @¢ It
sOo CWa@" s Ismw o] Hd3j Istsd3 B tsdz " ts[e7s] 1§ ls@Etsg) @) Isch
Alexeevsky et al, 2016; stse Odzj dzf ts d Wtdzj " o 220187 ;

VyshkvarkovaandVoskresenskay®20181 se H Odzso dy]. d Hte., 2022

15°E 45°E 60°E 135°E

it dmMzditsE Oldetsmisd © MijHdzj 2 Gooltstew j d@igsMmisd
L3R, (9 Jjbpdet? deg)ls saz -2{01931 G G . s Md@Odz] da
[Zolotokrylin,Cherenkova2017.
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[ WzOC ts z0 W sdai HisMIs Ols ts ydzts Hi lsOdz' dzts 2
CcdqHisdRjIsj stesdzcedyj MSdr wWodzj dz2d?2 dzO© Y j todatsd3
WOCIkstetse d WdLdudimMédres BirOddL iBtse 1 Isdma dL -
120 ydisj dz' detsy MMz dzsOg sk yff dedr W OCIteso, o
Cdzd BOBsdud MSCdd Mt Isdw o My ded &t G HEEOL OF
[ o to $@olzbanovandLi, 2007, Seager et al., 2@1Volosciuk et al. 20161 shdzj Md dz
dzOo sHdzj dzgdw o st &3BMECJ o© 2012 cetsHEz B dzd
ykzemlse dlsj dz' dztsfls 1 CMmistcj &3O dfMdeedRh ets BIO HQ1H o
Meredithetal. 201%]. 1 sdzz yj dz@ tojL dzt O 5 fteddzydt dCc
s B jcOpbscts B@stew o Whtediddtoseo Odzedd  stscets
sMmtse § dzdzts s - fsHIso Jtey HOjIsMw IsjitstejIsdud MSE d
ojddyjddd Isj &fjtOkizter M tsdzj dzyd Odz! dzgr 2
Metslse j sfmise dd f L-D & & tizfs 23t s wizdh@X z and MBi@aard, 2008

Trenberth2011]. ] st Y J o tcj d3w HdzWw v Jj oz di3steMC
f sfmdzd H dzd | 40 dzjls dzO W tsdzj mMddzs detsets ko j dz
Mise dzO M ts 9 © tizbipls tiyd3 co¢ Mtcj Hdzed 7, sO¢ Olgj dzjt

[0 dzj M dfez©2 Q018 ; uEwERIf8xeON d dzse &4 j d@j0desle; d ¢ dzj h
Croitoruetal., 2013;Vyshkvarkova2®@1].[ s d3d yd dz®©@ Isj dzH j dzydw € M
sMOHCtse, BHROCt ftdzkzyj ddzr | Ctdzdyd Mise j dzdz" |
L dzO0yd a3’ d ~OttOSCIjtedL s Ilsmw BBdz "ts?2 ftetsfists
[0 dzj h df H282018;VyshkvarkovaandVoskresenskag 2019.

sO0Cdds tsBtOL 503, O Isjtwtediststedd L {da®myfddeg dz
Ctsdzdyj Msets fOMde 7 e BHd A sd "dsdzO@ls dzjs
HOdzdztsd3 dzOf tcOQo dzj dzdd dMMmdzi Hise Odzd 2 gz j s o
G dizsB Odz! dztse 5 {fd= Isi3j oz jdefjv yd2Anils tsis T ddzd Mmd dzr
Cdzd BOIsdyj MSdn wo dzj 2 2OH OlYpRtgdginw o @jdz Is tsdz
G dzsB Odz! dzr - Isd dzH § dzy d 2 Cdzd BOIsSdyd MSdn ~n OtcO
s j dzdzsMmisj 2 HJdZ2ZOBd S d € dzd dg@Is® ,dz" & of fiptsS B0 AR
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12AdLdujmMSdj ®jinOddL dr d WOCIst
o dzd W b 2@ j 3 o B Mls tc | d3@dg'Ode'S s o

1 5dzd B3O dzd 4 B3 »n Odzd L B O o tsL dzd ¢ dztso j dzd W f
MemMisOo dzj dedw B BBdz] J stsyder » Cdzd 3OIsdyd MSdr
f sdii3c&dls dz "  Is ftslsj dzydodz dz" j todmCet alisBO17Is O
Masson Delmotteet al.,2021].

I8 HYydl od&Oed o Ols s MW j toj LOQoadMmdls sls
¢ sdzd YJsMOHE s, My Oty dzdy d H JWandeet gl.dapifn]. ¢
rdojtcejdydw ftlssCtses odzOcecd, d MewL Odadz’ 2 My
LOadMmdls I ity dshdO oad&zOecd LO Muydl OHej ¢
HdWW EZL dd O BHW dztsG 5 f Otc O ) Gsted L Sdzls Odz!
[ [ Ols 91984]o4 ts ¢ dzOHN@AEdZS dzd d3O Is o o3 tsHG e, tof ote@fdisfor M | dz
s B J cOBEBBS Is | 4 Msdey d30tez} >aH@EaH &is © s dzv Is1! Oiy*y
fmd dz', dzgli MRtc j H dzdzP Y J[Srh@novand Bengtsson 2002; Meehl et al., 2007;
LenderinkandMeijgaard 2008; Min et al.,, 2011; O8Gorman 2012; Kharin et al., 2013].
ltcdlssdy tslsdasmd s dz'Cdg®vs j P dzC tizfp @ ) IdsHn O © ists 2 H dzW
WdLdyd mSdna B4 » Odzd L B O, slso jIsMise j dzdz" = 9L O
dmMmdzy Hse Odzd ™V = 5 dL d3j dgf dzd®* ~YAEQECSs jfte dtdnilsdctd
ftosdL o sH dIsfmw syd dz§ O 9 ¢ dzOH O H dzOodisd ud M d -
GdHEBdEGd U Msd?2 ydqsedz d fesuPpEdidy SBWIPOH !
EmoriandBrown, 2005; Seageetal., 2010; Wang et al., 201'h; Seageret al, 2019;
Seageetal., 2020]. 1 Of tc d d3jSwageretoal., R019; Seageret al., 2QR0] HdzW 6] G
djojtodtsets fHtsdzEtcQteadv | Bdsd@BsteMSdd3 sdf sd3 ¢ dz
L d d3dzd n tsdn O HLCAEDY d Is j dz' dzts 2 fMisd ¢ 4 dzd sftcj HJd
dL 3 dzydoe tsfisd By BPe@) &5 " ststed@ilstej ¢ s yYyd& dz
ftotsyd MMOdd, 9 Ists atojdBY COC o Hydesd3 ff sdzkzh
WOCIkter tsCOLT 908 ls MtSCagakpldz®DP]. o sL Hj2Mlsadj [
ltcd OdOdzdL j tj edtsdzOdz: dz' 7 s Misle (3 fedaBjislss) @, t
o’ hjddd s jdgisfyjifdotsdiph & i d kzjdd@fejdzs H Gkt Ofls
~nOtcOCIsjtedmisds On zo dzOY dzj dad W tcOL dz' n tcj 6d B
HsfisOlstsyder &5 ko dz@ydizj diaf R&Bjidd " d elzd § ) L Ofmkh
( lsgwxt ge wetter, dry get drier - ¢ 9 dzOy dz" 2 MilsOdztso d Is

o=,



24

Mg Odzes i s jHEHeld and Soden, 2006] [ H dzOC t5, H O dzdzO
f SHISe j o H @jsisyw HWW BHOHzdzr = da2diB @S ¢ @2Uz0WH ) d ©
dLB ' Issyds o3 & Kdo@wezpldzd0l3zd dzj o' § & dzdz" jlsiffe'te d
BOIs j tod € thplz B Is to[BuUh ek &.~ 2012; Grevet al., 2014; Byrneet al.,, 2015].

l d mMdzj H s[G@wzef dl., 20148 " dzts f 5C OL Odzets, yls tso "HiOEEAEY j
8 HOdzdz" d3 dzOB dzt HJj dzd?2 3 dadi d Ud B o ( tsdzse d
Isjtetediststedd SCtdelsddzj dzlstse tslsdzd yojlsmw ko j dzd y
tsls dzd YO dzd iy EmMzsedw M HEMISOIsStsydsy d3 (JdzddzQ@Q =B,
teW Hj cOOEOdY s to] L HdSHIISDIG "ty O dewffif ydzOf te d d3d
tcjeddese MmMEkh d B J LKudaret #.MAOB]s C © do o gl N
4JjoJtdtse ts [iGevzlEnd Sewayiratne, 2015] v OC % j Blsd3j yd dz" ¢t
dL kzyjfgdids dzdz’ = M| dedetBDIs iIsHOE & B dzOY tod o34 te
o jdzd ydoe Ols+ mw o s o dzOy dz" 2 md L gCaouethl, 2023134 d
Dunningetal., 2019.

-~

- - = -0
) SRS "~
&« € 5 .l-‘ s 3 A ’ " 5 " f.“
& s » L% »
7 2 Ca i
ey e R
2 e N
Dry gets drier > '
o i 3 g &
- Dry gets wetter “n; X "
[:]Trans gets drier v - £~ ? e
I:' Trans gets wetter bi ] &
b DDWW confirmed _
:] Wet gets drier DDWW invalid I I H
B et et vetter 0 102030 40 50.60-70

Percentage of area with change

tdimzdesC (JL&dz SO tsyjdbd dL a3y @ dzf g d3tof e
LOMEN dzd o ts ) ld 948RQ0Ees dg@c OfMdzr &3 d Mddzdd3 yo j IsOd
Ctistste df sdzdz® sy f ydv B Iz i dixiy dbs{odd ¢ t342¢f ® ¢ i
HisMis Ols ts Yy dzts ¢ 5/ HAfotda@ 3" dgdadeetal.tP014.

Il dltej, cwdadeyvetfeydrygetdrier o dzv j Ismw Mmd dzj desd s,
ftewdts) ftddjdjddy BJL Bkistyds dd?2 d3tsy[dalschilf tec
etal, 2023 slsdzj yO0Jj sE®E s MitcOo dzj grdtiget Wettet, Hrgzyei diier,d J
BsdzjJ WWJClkdodz d3 § SH A5 EgOilEfis y fids dz'of Mif Bt
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fesyd Mmse (ke jddujddj JdnfoOtjddy dOH MmEhj?2
SftejHjdveshdn dLdjdg dedj ROOCIsjtedmlsds MO

5 ¢ dzO M dats H Odzdz" O3 Cdzd BOIsdyj MEdn BtsH j dzj
LCMY sdzj dzyd Ocdzr dz' 2  tets f) IO dzdztiz Bzf thrémemtifa . o OIS D!
t6jLEzd sOIs B Wdzw j Issip?O L] @ Qdistmidstiizj dzdfziO 215 jf d3 i) Pte ¢
ftedotsHdls! § ko jddujddt ddalsj dzifd Odetsfgigls O § tipls
Ol BsMi j tor fts Mtldszizg? csszxROLL §& HHT os@s h
HOo dzj dzgd W dzOMr M j dedesets o sHW degse s f Ote©® wls Isj C

- 5 (1.1)

CHPIl f Oteyd Odz! detsj HOo dzj dzdj oOBHWdsEB ff OtcO;
LikHj dz0 dzOW Isjf dzslsO f OtcstsBtcOL 59 Oded Vv ;
Tils] 3 J cOIsktc® ot8LHER O;

Vo,ViTH jdz dgr 2 BBl jd8 YdHSBMIsd d § OtcO.

sOCOwW LOoadMmMddsMmils! sHOLEZR]j 9a0jls 1 ¢ MY tsd
ftod ko Jjdzduj ded d Isj.BGOY, Er@ribedxth011, WEstrd et al2edtl 44 1. |
fMistsisdatsh jdzdj f§ted Bj ded Bts  tod o bsfpaizts izt @ 19 2@ by cfladtiz:
9O dets EZydlsr 9Ol jJj otsL d3tsy d200]. dL o3j dzaj ded W [ S

J teWH] tOBBl §tsCOL Odats, Yylsts ttsmls ddzlsj d
ftosdmn SH JIsH HOY J B Mistej J, Yd & tctsfls
[SemenowandBengtsson2002; Lenderink and Meijgaard, 2008]t d M, L) d3ssy 4
Mo w L Odzts f dgdzls j dzimdW d S Oydgj 2 ¢ tsuwdblgedels d 2008 -
HaerterandBerg,2009].

[HAZOCt, o w©WwWH] dMMmdzjHseOdd?2 B" &zt § 5¢€ OL
mMizh j Mise j dzdety tisldsdzdlayjOtists jfils d yd MS dr Byj dets €. v d
sMOHSCtse d Isj i3 JteOlskzter L Qo dMmdls dzjs Mdstzdy: distd) Ists
dHtezedr to] 6 dtdzOdz’ dzr = Idmeseej alZziOfMMEshra et &l,H812 d w
Westra et al 2014].

IBCOLOI]d&zd  CMistej d3Odzr desfylsd t6J Y dd&ZO tMOH
ftesMmistcOdzMmils o § dzdats 2 dzj SH dztstotsH dzts s d , Yylsts HJ
dimmdzj Hso Oded?2 5 1Iss?2 ftesBdzj BB . 1 Of ted oz te,
d BsH] 2 tctwo OdptHn ddcj 6 d sdzO~ MEh jMlso s Is § tod de
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s H dzlz , sOC d © Htkzeky Mttesdz@f jsHBetdE@lls 226 J
Utsumiet al, 2011 Lenderinket al, 2017]

s 99.9%
e 99%
e 90%

75%

.
0% s*
%

Intensity (mm d~7)

Temperature (°C)

t d Mk datos 1 dzO ulfj dzd)y gz dfdizls j dzfd o dats i ls (33 hs i P e
oz Ot d W s Yj MS s BOMN sOB j )  BSO GzOW eriz® i dfzdzts b,
Zddedd Mo jlsMsokels tOLd & §J teiyylsizssndg”ds
f sz uj dedets ] dzO s ) dzts o) dzOftg) Clbatigiewia and Meijp@dzd, 2008 O

J f smdzd H dzd | g BH'Ode@prd L@ dzs B3 dted ud MG d - (
SlsHjdz' dz" = toj ¢ dsdzOn tsislyy lut®)j ds@ndr! de dfy das f) Q Hi£tg o
fsorhjdedd ftedL j d3dziBerg ebs pld3tRJ0s CHatdwéckonesetal., 2010;
Utsumiet al, 2011]. s O¢ d J tcj L zdz SO" Ofz@dztf yJ dz'H O fztlz' -
dzOB dzt Hjdzd?2 d toj OdzOdzd L 59 tetdal, 2089) Drdabiddki staRPH6], [ ©
¢ o Mmis tc GHuadgiwgickJpnesetal., 2010 Bao et al ., 2017] , S
Huangetal., 2019]4 z ¢ [ Metalh2rOal 2 ] d[Al¢skErfgéyal.,2021].

[ JsHdCO IsOCdr dhimdzi HBe Odzd?2 o yYJjdzsdz L
L dzOyJ ded W d3d Isj B j tOlskzter d nOtOCIsj todats 2 H
1 Ciste] BOdz! dz" » MOHC SO . 1 s5C 0L Odzts, Ylsfgts Cod -
Isj BB j tOskteOr disyjls ftetsdmatsHdlIs! z ditj dftan h)J dzd
[ MdzOB dzj dzd | sMOHC s sy jIs tsBi Widgw Is+ fw o7
dzj sB R ts5H J d3ts 2 H dzw HOdOz dgj 2 M 4 2 C tsdzH j dzfn
[HardwickJonesetal.,201Q Drobinskietal., 201§.



27

Regime [; Fall to Winter moderate frontal precipitation

=
-

Regime I1: Spring to Summer moderate convective precipitation
Regime I1I: Summer convective precipitation
Regime IVa: Summer to Fall moderate convective precipitation

Regime [Vb: Summer to Fall « Cévenoles » precipitation

Enhanced vertical
moisture transport in
« Cevenoles » events

Precipitation extremes (mm)

Moderate vertical

N, ,/ 4 maisture 11".1nlspm'l in

Py cc:un_\-r.:lcn?-c

/s ! precipitation
Precipitation formation at high altitude

Inaccurate proxy of condensation temperature
Decreasing precipitation efficiency (low
Mo water-limited frontal relative humidity) & decreasing vertical
precipitation extremes transport in convective precipitation
-~ CC SCH“]IE, —sub CC scunng

N
r

Daily surface temperature (°C)

t dMzdiBSC uvidfr L OeadMmMddisMmisj?2 Isj BfjteOlskzter
sMOHC s, 9 "HHIgV dig migi4b 4j » + W dtojHdL § G3detse 5 @ O3
tod Y dtzdz tod dedz" J Wictsdzls Odzd dgr j s OH 24 z digjfrig] j ddzd:
Ctsdzo j CIsdo dzrgj Mg @1 Cf dzj Bitslelf,Is dzdpjj  Fdsdzo j CIsd o
o) Bz toj dede" | CtdzojSIsdode | thOMSidz] Hzgath is
sfjdededj Mtse' Isdw f 1+ C fidsabipskg@ak: 2646]d3d tsMHOH ¢ O d3c

razv tsfimdd cdfsbjL o t LOsdMmddshisd ddas
tej Y dBO dMmMmdzj H s OAZOM! dzd h Ctsfmo j dzdzts  dzO
fteso jHjdzdd 6 dzsB Oz dz' ~ taggees.C20 AU st al.m2018kIt
1 209 j 2 fetOBasjsiOj df@ dL zuj dap# L Mt e indedety igdOjo2
Isj B J cOlsktets? o ftsmMdziHded] HIMWIsddzi sdw dzO |
MlsOdzgydsdedz" = dzgOB dz¢ Hjdzgd?2 d t6j OdzOdzd L O. 1 Oy c
weodzw jlstqw dL EZyj dzd jts mislsl¢ dzdk Snds toq) dO jddzfigaf & dz s OH €
HdzW BMOHSC B tc@doztizg o 'Istfftfo sB dzsy dz" = (Hd&zWw T
Ctsdzo j CIsdodzr » d Ctolzf dzsdzOMmh Is Pdeshinaktal(, 202y H O dzc

RL d3j dejsiad® j 2 ydeClzdy ydd j jOls its Db grupjsiisQ 2 o
(HqdzOBd ud M d2 W OCItsisdid bz dady o GlfGH &dy BH]tS
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ftecdotsHdls CdzOB d @ O dzdstn ) H tc &z dndSchneidrZDO9G o 1
Sugiyameetal.,2010; Pfahkt al. |, 20177 . AQE safsalaitzfg 4yS 0O - O
Odzlsd yd ¢ dze dztisomtsB j dzdzsisd fseolststew j dissMmis!  dd duL
BzsC ddzc g stsB dz0 W stcedzdtctso Ols -C dzrf O g d Iy @< defj §
o] ¢ d sdzOdz’ dzts G isC fdzAdiTels O B[OtBdrtyetal.,2DA2A3; H®nin e
VoskresenskayandVyshkvarkova201§. RLA3jJdzj dedj] R~ OwOCIsjtedMmls
Olsd3tsmW¥ jter o MejHdzdr N dEls@EF] B MbsPdiasg
tcOL d3j tots o d d dgis\g jd2rfdcp dztsamjseffdzcP009;[ [Seidektal., 2008;
GriseandDavis 2020] s O ¢ 3 J By jls Mdzzy dls+ ftcd yd dats 2 |
sMOHCtse o Istsd3 dqdzd ddzesd3 toj ¢ d tsdaj .

dtcOo dzj dzd J tsjyL gl Clso@dsdsdo® § I6)§ 45 @zts fiplOd dz" = toj 6 d
sz dsQusdgf ydw dizd o orBStey Cdz6 yijo'nan ~rOGOC
fsolststew j di3gsMis! , tcOL d&3j to, ~nOtcOCIsjtedMmisds IstcC
kjodsdscd? HJjlkjSsHESa) Quaspr dy dlidrt,dets» q 0 7f; 5 5 t
I Oterfdidz2 0 2 1;  DylwdLogtsdnsgsg s s dzts dzs o ©f O 1200 jHsTD]5.
1 Of cd@zOtdlfdmo Isstew Jy RS psdeso Ed3j tej dedz" = h Jetsls
f5COLOdkz ftoj dikh jMise jdedes flsOldmisduj MSd o
YydSdztsdese L ddits?2, o ©O22tsdaj d&'j oy joUaBR dz'¢Isteirf st
Cottej dzdtelzs " dj M dLekj alzjodesrOdiab d digzim§ SB@ § ¢ 5 d2j
fNd o J todzts 2 Yyomisd 1 ud e ] dCiZddghx stsC j Odel € s
vtej dzB § t6lsO [ 1 @ ededepitzO H dzO day, | o | to dzts 2d S¢dls dgO dzlse
f ¢ 0L Odzts o j dzd ug dzd 4 H 5 dzd 1 ChpBf GO dzs tzis OB
or Mol ts2 ddzlsj dzid o desfyls! F 1 Ols deftetyysk @ tEaxaB | s O HsC ¢
DS jtetso, [ IShnt®S zOM02@dsj dzifdeodzr 7 odzj stetst d
f sdzlzh ONctHty BPtetso Odedj] BMOHCtse HEsMisdEOjls 60 %

sOC Y j OdzO dzd L HOdzgdz" » BBy lsj stesdzsedud MS dna
Md Clstc® ¢twCisded §tsC0OL Odz, Ylsts or §f OHJ dzd 4§
mMow L Odgr Mt Mz yow d3d { todztEzE € dasts |j widd & O o dla® y ¢S «
d dels § dzfd o dz' n[s dyff KEAs2@e [ Is B UpdeX X Yoty ¢ § 1 ts¢
Emdzsed?2, MtfttseasyHOs N dn Mdzzyod 1 ¢ Mmistej &30 dz!
20 ¢teClsdumMid ity j shMhddddw zkidasd|
By il oL teOMmIsd H dzv [[ ROdsdat§HERER] & Kidorsatal, 202F. v
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Il [1 seHOdsoady { slsdgl YO B2 1 tcigz] H da ] A3EEEE:
d3j L tdzpjdits o ZzO ftsBjtoj ! J Yjlodzece s stew C O
1 CMiste] OO A e 8 tstc HOdiadaizflz ¢ dzd 3O IsdfQy J i€ Bf j= to JA3it
(ot j2MEB@XNKIsMHdY)] tHooltstow j dtsfmls! Emdztse ¢
1 CMmistej] dBOdz! dz" = tMOHSC s W tofs diipeOdz! QiplsdZ tsm  {f fitg tsefdnd
tej e dsdzj  Btsy J'Y Ed3gdlsta B g bzdmyd Is dzj[fs Ble3e jf i 82D]3;

[ Olso jdi cZD]].

lted dLEuyddedd tjyddz0 MOHSCte [sOC Y] dzj
ftesHtsdzy dlsj dz detsfyls fjtcdtsHBse BJlL sMOHGC SO,
Odzlsd yd ¢ dzts dzO ftcdotsHY XOdY tctslH Spzf § 5 oz!] dz tikd
HOdzdzr &3 dzO B Azl P @&PR 'cEO lslgjderijde@yd v ko j dzd yj o
otc] By dafdzd BdzsC ddze s o Ols d3rdisiise Jivtc alziiz & IS tc tf fsdiz
Efdzse dw e ftsor N jdaf" tc@ gsustfdgaifideoids L BRI lgjitde d 51
19981 20126 ¢sls dzd y O Is mw ZOdetsdzr "dd&z SCtdzdyj Mise tsd
ftetsyd MmMtse o dwjojtodessdy f sdzkh Otedd o yj dztsdz
zo j dzd ud ded® 1 totsn tefdzxaifds [ d7'ch sty dafs dzls d dzj dzls O~ L d
offo s Yy sj HL'O dndeER ko j dzdyj dzd) ¢ tsH o SR dzO
KGO vt LO LIstsls fjtedsH nOOCIsjtedss yj toj H IS
Odzlsd yd ¢ dzts dzO, d MmMdd dzr = BMOHSC B9, sBtcOL Iz
o sfis 5y dpicdn j widzts dztste ! W . vojJdzdudddy Y(tesHBAYd
fsdzzh Otcd R 0l 11 E&9 [Fishfsal HEFHEOC Hdzv L d dizdzj &
dzi sdzj e s MjLsdztea, O o [ [ tsh GMIPS wHEME® 3 jves, dzw2]j0Is
edmSs ko j dzd yjogEfiyls df msodssLtafdge so If[ic@tc Hdsds |  deH d
sBMEzyHOjIsMWw otftets oL OddsMmeowrL d dL d3j dzj daf 2
Edzj toj dedz" 7 wh PigtcleBE s  sdzkh Otedw ) RBsSHOB]
v OC Y j 2O dJddzlsj dzifd o desfls! tousdsS dzigtizss 9 Is Iz 8§ @ | dze
dLdBj dzgj dzed ] ftslstsCtse MCter stsets d Wodesets Isjff
¢ tc € Is [B€mmleretal., 2016;Tilinina etal., 2018]

sO0Cdds BBtOL 53, dLEzyjdedj ®Mmtse j dzdatsMmilsj 2 to
fsHRtSHO fleo Ofiigffj sz’ tc®L dzd ydzr = dmlssydzd ¢ tso H
sftcjHjdvshdr Efdzcedwrn Wotcdddtotseo Odzgdw 1 € fMist
tcj cOtrdzdz’ = tMse j dedzsMmisj 2 Isjctedlststed d .
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1.3. [BLBtt dhssyddStes &jlj sttt dsc

¢ dzOdzd L LS gdagOdadffipy) i I B3OS dzO  Is | te tefdftdsttsotesfHdd dfr
dzi MEsdz Cdds dMmistsyded § O3 H Odzdzr - . 10 tmdatse Iz
Bl stesdzsedyj MS¢ dahO Ml ORIBPAIIRs G € Y PteF i sdz! L 59 (
mMlstsydtse s HOB® JhQtadadfgtc j H dzj d3j B Y dztfidf &8 O Kkl O H €
CRUTSV. 4.06(Climatic Research Unity. dzv f tsdzz yj dedw H Odzdz" = o
9 tjedtdOr, MdzOBB Mo jh jdedgr = Mjls! 8 fsmistsv
dMmy sdz' L 59 Odz EratnerdnizDd BRAL, O ©OSCHjdzt® Bz dzts G s
Cdzd BOIsSdud MS dr.| O B&iTdse jGPBR - HOdzdz" = B' dz &
dL d3j dzj dzd 2 dz@ dzdb @@ Iststedd  smidd d o ¢isidgddr
otsL sy dzr 1 dL o3 daj dzd 2 € dzd Qs yj HCES s H Pdzipvz
Cdzd BOIsd yJ M SGMUIP6. 35 H j dzj 2

[ OmMmde HOdzdz' ~f A nfmrsrigfieRp J H j load &Y JsteoCusLizHedzi~ O
dmizlstsydz ~ Nz 3dz@EZO 53& iQHSjEote s dzs e d yd MS d - fn
[1 2 dz" cfcf de@D14 meteoru], © HdMMjtelsOyddedzd N iz’ iz § is diz
Isi B jcOsktcOdR d Mklstsyde i3 MzBBOB sSMOHECSO . L C

l &0 2 fted dqrbkzyjdedd MmewerL d ddzlsj dzfipd o dzt
dmf sdz' L z8 Ismw  Hifedsds ydz" © tc cfipfzodfas tsSMOHC BSalz] 9 tePOL
sBdzsydzr § Isdfr, ybt fsLreosdwil ftse jMmisd B Bd
mMzdsdz tsMOHC SO, dzets d BlsHjdzt dgs Hdzv SMOHEC 5
9" HJ dzv¥ dzd f M dmMisd LseoOddj d3 Metsyde = H Oda
~n O OCIspetsE fo MisS d BiyxHE MesCORd dzOB d
s B dzO  dety fridfts C[ z dz? BO1E Qherdokulsky et,al., 2019). dz&f | &BO tc OL H
sMOHCtse dzO Isdfr 1 telf waEfislOp wafptslzOn idOy d H Mf sH - &H
OdzOdzdL j] twOL BMOHBE S HdZYW HOdde 7 d3j Isj e dzis e
[ o tctsHdertefandBerg,2009] o Sy des?2 swsteyd [ Par k, Min,
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CraHaapTHble HabAloAEHUA
Ha METEOPOAOTMYECKUX CTAHLMUAX 12 y 3y

o n ) \I'lez \r||_/3 nlo4

KoAM4yecTBO ocaakos (M), Cpok 4
AaHHuc O MOTOAE B CPOK, MOTOAE MEXAY CPOKaMK M 0BAA4HOCTEIO B Cpokn |—4

BxoaHble pAaHHbIE

OcHosHoi 1-i AONONHATENEHLIA 2 AOMOMHUTENBHLIN
KpTephia KpUTEpMi KpyTepuiA
[poBEpKa AaHHbIX [NpoBepKa AAHHBLIX O NOTOAE [NpoBepka AaHHbIX
O MOTOAE B CPOK MEMAY CpOKamu 06 obrauHOCTH
[MpoBepka KO,E[OB [NpoBepka WHthopmaLn

[MpoBepka koaos

norogel B CPOK noroasl Memny 0 MOpanornUeckIx

CpOKamn Thnax otnakos

7 13,17-19, 15-16,

) Koael Koabi Co Obnaka
v 20, J],pyrme ; Opyrwe « . Ns, Frnb, - ,Elpyrme
1 25-27.29, 21-24, 50.59 ’}’HHI—_X koobl | 8,9 67 5 p“HHHX kogsl | Cb, Cu A As St,5¢  pasHbIx AL |

| 8099 6079 " 77 BMACEB T ;o Bl 1.1 [ BIA0B

= = = 5
Koanuectso OCaAKOB K 6 H
OMOMWHK- e onpe-
npucBavBaeTCA INuexeBkie | |O6noxHbIe | |Mopocsawue poBaHHbie | | neneHHble
OMPEAEAEHHOMY BUAY

BbixoaHble pAaHHbIE
LCyMMMpOEIaHMG

[ MecsuHEIe CYMMbI PasHbiX BUAOB OCAAKOR ]

t dmMzdzHS ¢ ddc.stedIsds s tej HJ dzf dzd W ®Rj v ydzr o
Bstetsfwh g0 sfMOHS o f s HOdzdz 3 it ts Y dg"
[y J todzts € zdha'teROI & 2

10 BOL vdzd e jtefmdIisjlsO | sMmistsydss? ¢ dze dzd
Climatic ResearchUnit (CRU), fqtsH j tey O d 2 Mted Hded d3d MW ydzr J§
Mted Hde 2, &B3q dzad BOdz' detgxBY | GOBSBIBAROFMNEAHREOMN OH ¢
sB &zZOydesmisd, o dzOy fidgfigsafdzrodsL GE ®yYded S 53 d da¥ 5
o' Mskf O Is BwBOMMdoe MisOdzyd tsdzdzls ®o dzpPdzdzs a j tizg @ Iz
ydimdzs oeMmMinmr dMf sdz Ltso Odzdz" = MisOdzyd?2 MtsmlsOc
Csdzd yj Mseats MdedL ddzsm! {1 0tOO L derOdy s deSsAnds tsHY &
Plstsydz” j sfw, t©OL rof dgkip® tedgwC tsdzsdzj I5. ) ) jizis 1 dzf
tsB dzts o dzj dzdzOw oCRW THEv"4.6d3B PfdzPpo @ sMiszff dzts?2 A2dzvs H @
d BroOlsr o OLPE-2 0f2j1tc fHErds. et al. 2020 . [ OfiadL g7 9 O6 Is
fso jtorn detsis teldz) dp dzls OtcCIsdHr . | StedL sdzls Odz' dats

I md 4 tj dgd dadz" § , ftoj HiNlsOo dzj dadz" j o Otend
fjtoj B dede" | fjtcoasets CdzOMMO ( sMOHSCd, Mmtcj H dz
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sMmdzso § d&ZzOB dz¢ Hjdzd?2 O Byl sesdzsedud MSdn
o dzOy detsfls ) , o tsQctsilfg - OV o dzw & Isyw teJLzdz sOIstsdz
dzOB dz¥ H j dzd 2 , sO¢ d {1 BfTdtedyjmMSdms L Ooadmd iz
MeBts? AtteN d2 dzj L OoadMmddz" 2 dzOB Bt HOdzdz' ~, €
sy dzs ¢ HOUdmth ©dzd s3] B pdasdB Odz dzr = d Qdgjreddotds
H O dzdSuR et al.,208; Ward et al. 2011].

1 OB st HBPARKGIGhal Precipitation ClimatologyProjec) fsL H Odz o t6j
o Ot Oydtsdzdzsects kMo tsj dzd W ofmjn o JHEe gL d3j t
sSMOHS s 6" Qls et H,d sifAfsElsdzd Ctso" j HOdzdzr | o i3d
[Adler et al, 201§. Il 5 Bdkztedr t©OBBIRAGAZOISdB YyORBIB @B HIsd
f 5C0OL Odzts, yYlsts HOdzdzr 2 Oten do -t5isjdafsdzdzlisttc O O3,
fsdzv tMOHC o ,9 o o te®@fyld dptisligly flgjlzn M Is Ols € 5 A3, i to
MyudIlsOls HisMis Ols tsydzts dzed L € 5§ RS Mo toj O3
tcOL toj W Gedaflzr | HEEOBfddYicds?2 Milstiy M ©OL ts,
sHddz BOMWiy tcd-BA2A9AE HESY tsdzdzj B\ J ¢ = dif tdsjteH dz
tcjyddsy BMOHC e, sOCYJ HtMiskztifdetse by J delizth ¢ et
SMOHC 59

¢ ton G-OBSd MY s5dz' Lot odBuidit) e ff tc O o dAjrddd dgdz™t ®dn Y J to d d3J
d3ts H j EZHAMS. [ Odgdz' | 5 Mtej Hdaj 2, BOC Md B3O dz! da
MO~ BSMOHEBS, HOsdZjddd d&O ktttseds dBsw,
MsmMisQoadzwv ¥ h drn tOHdOyYdesdzdzse s B OZzOdzMO f tod H Ml
19502018 6. (BWPgemMdrOdedz’ § HtojHMISOD dzj dz@ dzO 6] G|
tc Of 'toj dzd.JAR.1A0[ dzd25/00.25AH dzv  tc j28M SI'HACHAN . h 25A d 45% .. H
[Cornesetal., 201§.

l cedzOo jf tcd OdzOdzd L j§ o dzd W dzd W G dztsB Odz! dztsG ts
Isi BB JcOkter Yo jterndetsMmisd BECJ OdzO dzO toj y dd3 Et
dMmfmdz HizE Ismw utd fnodddzddshlls)” dsopdj dstsH j dz! ¥ tsB " j 2
Ols d3ts i EGHAMS. y d fydifjfdgd@Gsvtc @ pdaw tsBh j 2 yYydict kzdz
ECHAMSts s des i Isfqw € fwissdzz § sCtsdzj ded®  d3tmsHj jtedzdh jt
Motsd dzOyYyoOdzs BlIs MY j CstcOdz des?2 ydmdzj dedets?2 Bt
dtoj Hdz] Mesydz' ~ 1 tofisE alds | digpifdiiaOedty Hy teigflg] @ WO M N Is C
WdLrdudi MSdr, (tsy@ibis®@dedz” i3 &zO BOL | [ §fBOF HBO
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1 &z0dz€ © (4 4 e d30.dzd '8 5 dzW doai3s te @G g W BsHjdzd {§tsLo
tOL dzd QardABOIsd Ud MS dnr 1 PG EBHpfed 25§ dMOdedJ B
[Roeckneretal.,2003]. 1 te d ftetse j HJ dzd d OdzO0dzd L qtclzj " =
dmf sdzz L s9 OdzOM! BsHdW¥ S Oydqw BsHjdzd vHh59¢
ftedBdzdL dIsj dz¢ dats Motslse jIsMmiseaze M j J tcOL d3j t6 C
hdtesls' /| HBABEMSISEL dzse f 5 H tsdze sfs® d3o Jto IRHADVO dfds t
tcOMMyud DYz 8y deP2Madzts?2 o j temdd BsH Jjcdxte dsLOLdRYO
fmd Coddzw j Isw MOBs Y lsss HisseE pdes2Y j Is dRZOSC Md BOdz! dats
~nOtOCIsjtedMmisdsd 1 ¢ fidolpgciddCeatizal. d2015]) s OH Cisd j H j dz
Ctolzf desdzOMh IsOBdz" = S jted 3] delstso dBseckzls dMmy
mMibkst, d&Ofteddjte, Htod dLEyjddd lkSdadtO -C
My zOtedv s OdZbbBSHipd Nty sj ticdlsstedd Ctolz§ dz
t smmdd dMftsd L se OdzOM! MilkSO Mt Mfj ClstcOdz! «
d 96 fts hdqtetslsy ) . tdLizdz sOlIst 1 G fiff i skl
d dzls j dzfnd o dats i IsidC fidsiend§BEipO daf 89 o B OMMJ 2 dBOR ¢t
(owOL dd ( li=EfdeQ,.? .,  g'§,dz0) , tsfikhprozrts2087] L d d3dad

[ dzv MtcOo dzj ded v f totsls tc O dzef16.22) datflzts Q OB tztz € {5 @
Mtej Hdzdr MRz -BHDO ¢ 6. oGPEMPARD IBYE-BBSH dzv  dzj Is dz
L d d3dzj ¢ s dff) Jsistsdias g ..c@zg O smwv s estedL sdzls Odz'
GPCP M d dz! dzj J4 ofmMicects lsdzdyo,jlsmw ofmdzj HNlso d J
ftosMistc @QAAPBEBEA 1 o {Istsdg tshdztseo dz” j fj L tsdzdz j
OtcndoOr fHtodoe jHjdgr o jtodests. | dBZ3®m?2 fde@cpsjidz! dadzsi
9" fOHOJIs dzO dzOo9 jIstej dadz" = ME Az dzOr v S OdzH d d
bHtcdOIdyd ME e, (e j2MEBets d wtejHdL j BdesE
orhyj, yYydidd Lddts?2 (sMmtse j,dzddfctsen’ N jtdpyly taiy| das 24 Q He
nOtcOCIsjtedL 28 Isipw  etedz § thd fiddgindg’ o OF dz'fif Bdfts dzg
tcOL toj M JC&AJ J3d E-OBS dzlz y" J 9T Hjdzws Isfpw  ftsor h j d
dodzj Btsdz "drn cEttedzr = MdMmlsj BRO~R .

Il Htsftdzdzgj dedj ¢ HOdzdzr &5 BYPsEisfizse o deg M G )
HOdgdz" tc ] OpPazgd st j 2 ME et yYJ delste© Mtej H dzfE@MBME)Y dz'
ERA-Interim[Deeetal., 2011] d ERA5 [Hersbacketal., 2019].
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tdfm. 2 Gtejrnddj Mk ©MHOHSEss ( 6PCPG®I) M
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{ jOdOizd st fsyjHEZEO Yjls'tjrdjedses &
Bilsjsesdsedyuj M dn OB dz¢ H j dzd 2 (Bjlsjsmlso
MfkzlsddStsor j, MOdBsdlsd j, Mkzuser j, tOH ddsdzt
udMdzj dedets? BsHj dzd fescdsL O fBEBHT . v jlsr tg)
stejodsjtede § G &jlsjsesdsedyj MSdn oj ddyud
hOetsd s otejdijdd (o dHjOd MeslkejlsMlsoks hd
] L b@BYsmfisdyjlsr oj Rdjteds j §odv (¢t
chduslsOe, cHodkEslO0e) ofMin djlkjstodsedy]!
fOLOdsteso, or HODOj &' & fscdshisdyj NS ddd
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t 4 OdzE&BAfInterimi L st dMistsydsed & ¢ dztias@dz/tsde'dzf dH @dzd
wdzo QW 9 c B OLfjis 2[0de@tal®@HY O { J OdzOdzdL W o dzw
Mdmisd i3 OMMd B ES 4 GY3 HOMdz" ~ S SlsseOV  dzj § 6]t
dZzOB dz¢ Hj dzgd2 M | dztsB Odz! daets?2 MmdMmisj d3r Isj dzj o W 1
MBLHOddY ] OdZOdzdL O o9Cdz¢ yOjls o MmJBWw -Wans)y te
hOetsdy 5 otejdgjded 12 yYOMmtse .j OIS O ddnlsd 5 A
mMemMisQeadzv jIs tsCtsdzts 80 €3 (teOMujlilsr or f tsdzdaw b I
ftcj HMIsOoadzj dz@r O 60 o9 jtelsdCOdz dz" | j etz tOL' ts
Hsfmiskzf dr COX3HMj 6 yYyoOofmtss THOG.OLEE ol 2H,j di'8 (WTC

t 4 OdzCHRASLY tod h de@g A3 tzlr O dzOERPMINtErim d §f t6j H M s @ s azs P
fosHiZzZSBEY j2MEBSE yYd dzstc O MECMWE) M Wisde'cAs i s
HOdzdz' | s Clststotsd3sk tsno Ol 9 Ot Is f sdzd H dadiy
dzOMmis sw h j[Hersbatdgtalz2018].1 5 MtcOo dzj dzd ¢ ERA-Itteyi® diRdds L t
dnf skz by EZdzEzyh j ddow o jtehdw Md(FS Cukle 41EPM
o Cdz¢ yOB N OW Msetej d3j dzdz" § f O Bleid®aydd B
5B ZOE BRAERASY toj H s Oo dzj dz'  dzO 0.35 jAd2BD devday dztf Y tof i3
fsojtendzsfisd d dzO dlothg Gisd W B¢ 3 st tS ddd Uz] @3,
hOGtsd3 of el Wi d3d to 5o GsdAfcy jL Ouftdsgiiadfiagzids fsy v wiate'd J

rdzv dLkyj dedv S OISO B R&zRtzdL Jtclkzs Isfpw  H O
BsHjdzj?2 Bhj2 yYydeSClkzdvydd OlditsmW jtr d ¢,
ftetsj Cls Mtc ©o dzj dad W BtsH jdzj 2 CMIP6 €
(CoupledModel IntercomparisonProjectPhase6) [ Eyr i ng et al ., 201
Eyomsekzjls Btsdzjj 60 dBsHjdzj?2 (MejHd Sttt A
d bins Y4 dBsHjd d -~ Mdhlsj k), Gt HsMisO dzv
dzO0B B dzdz] Hdets?2 L ghdfeso] CNHB v dzv j Isqv St O
ftecso jHjded] MEtsBteHddzdtotse Odgdz" = yYdmdzj dedzg" = 1 G
dimmdzj His9 Olsj dz' MC d R ctolzt f , tcOMY sSdztsy § dedz’ - {
AjJHjtOYdd ©® HOddz » ftotsj CIsOR dzO HOdzdzr 2  dst
BBsH j dz C dzd B3O Is O, tcOL9doOj d@zOW 9o RdzMisdIiskzlsy
[ |l sdzsHddz d 1 Htc OBfipfRtPdt fi] ts o O dzd iy HOdzdz § yd fmdz]
dimlststed yd M s8R 2 FIilLdesa ©O) (d HdzW Hokr Myd dzOtcd
SSP245 58§ (PHBP10O0 GG.) [ Van Vuur en et a
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fsSHteOL B 90jIs EHjtydoOdzdy + BdMMd2 ¢ ted d3d ted
d fmdajnizeh jj da Mmddyjddj, o tjLizd O]
HsfMisde Ojls KROS M GRUBME o6 ¢4 . 5o yljlgdOdgd?2 SSP585
tcOLodIlsdj] ®tBh jMlsoaO® d 1 CdtdRddScd BJjL MHJjt)YC
ftoedd3jtoder &3 EHotsjdedj 3 + BIMMd2  OtededCtsor 7 ¢
tosMistsdy Odzlstetsf 56 j dzdzts G 5 t6 O H do§)yiddis d2dzta GAED p fstiAeH2 j
8.5 ?2KLls/Cdsdzylz 9J ¢ 0. Clts MO 2 0Octej MMde dz" 2
dmfsdz Lezj B » o 1M jteddsj dz2lsOr M d&BsHj dzv i3 C
gL 3] dzj dzed 2 S dzd BOISO oMmdzi HMisead] Odzlstetsyf 56 j dzdzt

lcddmMf sdz! L soaOdzedd dztBrn Mjlstsyde » Otern do 5¢
ftesyjHkztes?2 ddzlsj ef sdzv yq d, f st ilstsdzz dzj o9 5L d3fs
Mdlstsydzr = Oterndotse d toj dzOdzdL s M H Odzdz d&3d
OdzOdzdL § Mjlydsy ~f DBwstghas®@ sy Ondshtskz stc Offints ts ) Is tc O ¢
Jd dqLijdgjdedj, O dzgj CtsdeStcjlsdz" j L dzgOyjdedw o

ltetso j HJ dzd ¥ MtcOo dz dzd 2 HIOZdAA -~ d LdHsitsdeddzd &
otsMmMftesdL o jHjdedW i lstsydz = Otcnr do tse f sfme
[ 1 ted ¢ Hets222;Adler etal., 2017 Jiaoetal., 2021 Nogueira,202Q Sunetal.,2018§.

1 [Sunetal.,2018]f tetso j H j degts Mtc O o dzj dgddjH IR § fis 6 1§ dz
HOdzdg RO dzdz" | dzOB dz6 Hj dzd2, MmMjbtsydz § Ol d&OY
ColststwOL sdzd yj MiswyjdptEh dBSCd otMmMftesdL of Yy def o
CGsHtsoa" 7 Mizdgd3d B i @ HeIsthds tc O dznis o | didsts GHED G @RICE | H
ERA-Interim - Ot OCIsjtedL 28 Isfw 87 trjadtsch dg ) s en@afRdpty o) ¢
C st WW duydgteats] dzv yq d 9 sCRWzGPCPd o r h i dERA-&terim) , {f tc
L Issd3 Hdzw toj dzOdzd L ts 9 slsdzj yj dets L Qo h jdzd j
IsjtctcdIststdafw dgdzls spyder = MEzdBdz sMOHCtsSe B' dzts f oS¢
ddzls j dzefifd o detsfls j 2 tsMOHSC o, dzs d WEdSydd tC
d fiidlsy dzd ¢ tso BOLJkzs hdamw dz2O0 HOdzdz" » tMOHCC
LOor hjdzd j 1 CMistej d3Odz! dzr = BMOHGCO o ¢ Wit ¢
Mt Oo dzj dzd © l  HOdzdz" d3d MERRG)WzO dzef Ozds | ( B sEzZS S
1 CMistej 3O dz' dp' Ho j ©OEDEAS 5 ¥ BMNEEPL d ERA-Interim, SOC Yy J to(
o Byj ¢ Or 1 CMiste] BBOdz! dzr = tMOHCtSE o7 hj H v
dL B Istsyds d3 Iz deOy fgleg Wafinj & dtetsls
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[ dzv OGPOPfidc j HdzgW W ¢ dzsB Odz! dzOW  d dzls j-22 4 4 dzts
MsMisOo Y zBBRH pdz' (2. 89 B/ Hj dz@ dzOH € j Odats
oJ dzdsptbdzd B ¢ d o sy tetkeLdasiBHOjdrizci (R7%, tngiziodz f d dsBdiz’
L dZ2OWidisdg 101 5% o L Of OH dzts 2 yomlisd stetst d yj M
[Adler etal.,2017] 1 dzv tcj O ERehfariseg ERAS e 120928 cc¢. O dz
G dztsB Odz! dzO¢'"r "igjinjtefigdz@RIs 9 3 d3d3/ H j dz’ dntsxls9 J Is fi3s
[Nogueira 202Q. 1 0detsdz! " jj L Oer hjdzd j ERESHGEHAE jtswp] datso
5CjOddui Médn tBdOMIS]2 o LYKROAR) DS dn ¢ tad t2es L
1 Bteo jyMEsets distew d ftodBtcj y dz Inte dic j @dfQscdefsloj 3
d dzls § dzifd o dats MERASY s iffdaiCletia) dzd * ) H Odede” d3d d3j Is g
fjtcdsH@0200E,] §ftdzkzyjds L Osr hj &A@k & s dedat
sl914dBd3/ Hjdz o dsdzj HEts 0. 20d BBglstizH ] dgf & OOz
pdzj Stesf duiMSdr N desk@Ri HM'EGER i ELECESdHzd, R dz!
{534 U dets, UHRBSL @OjdadfEns q dizls jj dzfnd o dztsfls d i € s
dets o jtodets otsMmMftesdLotsHdl R ftotsMmistcOdzimls e j dadet
HOdzdzr | {1 Istséts toj dz2OdzdL O Hdzv dMfdzj Hiseo Odzed 2 s
Hsf sdzdzd Is j dz! dets e 5 fij It usddaPUD dat @ dzda-QESAHEEHAS O tzf
dbdz f, sOtf Ols d A J dzdzts i GOzl ffiofdHjP B2020 3G dzdzO B 26 B
fMtcj H dzd ~ L dzO0Oyd ded 2 , sO¢ d HdvW ftoltstew j d3ts
L Cilstej d3Odz' dfBandhamiéy® al$ 2083. } 56 OL Odats,  ylsfiplz lsLtsOpde’
sMHOHERAY BdMratsHdls LO Mujl ke jddyd dds?2 ftol
EOBSfid dz' dzts L Oadmwils tsls  dzslsdetsfylsd dzOB dzs H Ols j d
Hdzw tjcddase ) dedLSdds ydhmasd MlsOdyd?2,
1 Oy dzlz & tc t5 dz ) oMPe&Fo o BISjQe] do Of Is Stots Gt
fsHMisd d&zOs h j 2  f 5o j tohdasfilshyg, & ) e®E ©d dyjzied) ERBG Oc
LOded ) Of s Mmilstsyds j Mizdid3' ¢ ldsditialddeiade dz@ isth ©riz) tdz)
fsBjtej ' v twjedtsdzOr (HEt 10% L2 d o j Mdats
HOdsdz" 3 dzOB dzt H j dzd 2 H dzv [CroSsitist &l j2620)dz! Hztzf S
sj teted Is tste d dTarekztdal, 802Q slsdBj Uj 2@ o' MEC OV B ff tedzts
sMOHCtse d oL ity detsfyls! dhftsdz’ L s Odzd W H Odzdz

[ dzv  Isj totod Is lea@Coff iz flafs L Oor h j dad j ERADP@ HsC t
MtcOo dzj dzd ¢ M HOdzdz" di3d B34 & J By IsHB{dAR] P ¢ 16 Mitca) .Hlz
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l1ted 1 Istsdy3 fgdsdz'ndzjsgs waldn ji MEezdzd3r MHOHCtse L O h
Il smMissydzets? wdedted. v Okgpdd oshipjdsyydLd@se, " Oyisbttls difod
ttjedtsdzOr o MjLtd M dz0d d3j dz' f tbdgzts€ i@ @dsig ted
o ¢ dzd usdsdzts ) d Isfij ofid Isigtsdd O st kS ofts 2

[ SH JGMP6tcOL dzd YO Isfpw CO¢C 5 EtstedL Bdzls Odz! dzt
IsO¢ d i ts &zOB tstc Iz sfdmr e O 37 n ftesyj Mmtse
f Otc O d3j Is t§Eyin® ef Gl? 2016] 4 COYH' BB dzso ™ d3 { sOf s
Btsdg hdzOkydzr » Gtk d SCddBOdUud MEda dsHJ dzj
LEMyjtedd3j dzgsr, dMmfsd L% MY O dze®Mk' § OBy
sfdm" e Ols! Mw W o def s D ¢ MU dEDSC % § ~OOC s,
eOL dzd ydz' d3d  dzj H &M icAEdflsOdggd do  dgiEldussdL 9 j HJ
f OlcOd3j Istetso . [ dzw Edzj dz' h j dedv thdet¢ o Cd
cOL dzd yde" § 3 StSHT syjdz¢d CO0OyjMmlse © o st tst®«
d3d Y d3ts H & teD iz fKyudti et al.,2017;Pfahletal., 2017;Sillmannetal., 2017. [ y J dz& ©
COouj flsd@ esdL oy Mg dad &0 irO ez8 &g RO Is d ydptinH jo IR
i toc ts 9 ts HafMard)etal., 2020;Vogel etal., 2020;Klein etal., 2021;Johnetal., 2022].

sO0Cdds BBtOL s5d3, dzO H O dzdkzO2y ddsty e dilisi i flEd 5 s (
SMOHSCOd, tsikPH &ddf t©OL dzd ydz" &i3d G toj ddzkzh j Milseo «
zOB dz¢ H jdzd?2 HOEIs dzOdBBdzj j Y § tgi dzlistny O d 6z &5 tc,dgO p
HtSY tsdzdz dzd § ¢ HOdzdzr d3 d3j Isj stetsdzs e d Y ME § EzdatsH
MtckzCIskter MOHECB YOMlsts dMmftsdz L ¥ Isfw  H Oz
Cdzd BOIdyui MSdr dBSHjdzj?2. vOCdds BBLOL A, dfM
SMOHC O dBsclzls f tsd3tf 5 dzd@® dndsdelts dosu o3 jsdsjdafed) 2. td jteyo
Codzfflgg j dedets?2 tSyjdeS j tjdBO tsMOHSCESO o f jteok
HOdzdz" » B Isjstesdzsedyj MSda dzOB dz8 H j dad 2 ) dfts ofy,
HOdzdz" = v 7 B ] cesdsp@dz@dd dr dzOa rezez] g
BSHJ dzj 2 By dets oc OO GOskcal p OFMistsydzed C s H B S
oJteWIsdgr n IsjdzHjdzydw e Hdzv tjedtsdese, o CGIE
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] Z08.0 wowL!d 1 CMistej d3Odzr dz2f » BMOHCBO tol
Isj BB J cOlskztets?2 o (Mmdd §t MisOdzyd sdzdz

ltesojHJdes dMMmdz Hse Odzdy MovwiL d Mzl ? s
ftoedL j dQgdets?2 Isg 3l H lrO@HHA 71 OBEH T 5 HOdeder 3 3j Is
d 9 -2020 ctsH' ft5 toj OdzOdzdL 2 ERAS5 dzO Isj teted |
¢cOo¢ IS sBl Yyiglso EsddsmMOHC o, IsO¢ d SIsHj
Ctolzf desdzOMh IsOBdz" = Isdftse BMOHCtSe. 1 COL Odzts
o dzd ud dzd § 1 CMmistej] 3O dz! dz" - sMOHC 59 ofmjn |
Mstsise jlsmisoadd M Mty ddf j G sdOsdgbiedy znHOd d
LOW S Mdtcso Odets Hots2dets] o] o -3 e@aAf]jj ? hsdz® datscizYy
sfMOHC 5o . J dlssd3 8 HOdzdzr d3 MlsOdzyd?2 d tj O
dzj dzd dzj 2 detsj ko j dzdyd dedj  CMilstej B3Odz! dz" =~ " 5@y
fted IsJ B jtcO200; dalshyj sizfojj oMjcets 10
(otetsf j2MEts?2 bjttedlsstedd  sMipdd HddzY Cdzo j
Isj Bt j eOlskzter ftesdmrsHdIs zd3j dz' M § dzd 4§ sls dzts fr
1 CMistej d3Odz! das OC dRROBEBOL sd3, Htod or MsCdr Isj
SMOHCSEBKOL 59 OdzgdW dOYUJdzOjIs or Miskzf Ols* HEMI
O IsOCY] tjecdtdOdz dr | Mt dzdesMmisd ydtc€ &z dzw
fsHyjteCdo Ot ls ddetse 56 tc®dkipts )18 'd 7 W @Dl SHB=OOL 5o
sMOHC 59 2O Isjtwetedlststedd t sMidd. ltedo j Hj dzd
Hetf sdzdzd Isj dz! dzr 2 dMlssyded ¢ ddeV sted3Oydd B BME
tcOL dzr » Isdfise dzO Isjtetcdlststedd { smmdd.

2.1. RMid L zdgJdds g HHOdzdz" § (

J H O dzdzts 2 G dzOo J ftcdojHJdz tcd L zdz' sOIsT
1 CMlstecj B3BOdz! dzr » BMOHCBO twOLdE = Isdfse o L O
HOdzdz" @3 Bj Isj sMlsOdzyd2 ( smMimMdd d toJ OdzOdzdL © EF
J tcOB SIS J dmyf sdz' L &8 Is figlyj Is jHOalidr5i6 d Wbj3m < d -
J1TRRLIIRA[[ met eo. r u] E2@ 117 jitdddis He 1d806 6 H[tc .0 tc -
mMikzlssydz = Mz dizd3 sMOHC 59, tcOL H j dzj dzdz" A dz
[y § tedzts € zde t4291§;Chernokulskyetal.,2 01 9] , ysts L otsdvyj
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f SsHicsBdz" 2 OdzOdzdL dzgy Isdzt 5 HdzvW MElssd@H KL ©
tcOL dzse s ftesdmnr sy HjdedWw.

Il Htftddsjded € HOdzder &3 BjIsj stesazsed yj MS d
tcj OdzOERPR OL O  j te2[@s210 HedsBaghef al 2018 . J Yyomlis dats f
dmMfsdz! L s9 Odzgr HOdzdz' | 5 MElstsyds - ddzlsg dzid o dzf
SlsHjdzt dets BMOHGCBe Ctsdzoj Slsdodzsets d Ctelzf dats d3C
BB stcOn , Isj &3 j tOIskztej ssyS¢d detsigH j dz'Odstsifis ¥ giz
fsojtrndessmisd. 1 0 Mmdese j 1 Isdr HOdzgdzg" = B'" dz { t
fsojtordztsmisd s ERASRIZ i3 tcj OdzOdzd L O

¢ dzO0dzd L mMowLd djyHE Mtej Hdzj 2 Isj @B J cOls z et
1 Ciistej d3Odz! dz' - Mizls s ydzrods H dndzfadydz  fis M) @ HNG tsalz!  uf tod:
s d ) Odzdets 2 Hardwick@entsds gl 2000 . | dzv C Oy HES?2 B s tStet
dqdzd EZL dZzO ©j OdZOdzdL © teWHT mMelstsydzr = MEzddg |
ddzls j oo Odz sOCdd3 tsBtOL 3, Yylstse " Oaj €O H tsdy
(dfmf sdz' L s9 Odzd ! Hded ) Mals &yYdgdzBd nB&BEGBBEES ¢
Isj &3 j cOlskzte © COYHBA dJdzlsjtco Odzj tOL dzd yoO¥ Ist
Isj B jteObkztcdzséts HJO§ OL t5dz0-0 .06 Afigts | Hfgdg IO J fiptinfy Is
&z@B sdzj J YyOMmlsts oMmilstej yos hdamw Isj @B j tOIskzte d
dzdL Sdn I B jtcOEzZteOr dzO MisOdydd ddzd o kL dzj
dzj cOo desdzj todzr = dJdzlsj tco Odzse Isj i3 j tOlskzter f 5L
L 2Oy j dzd@B3' frtcddedin S dr d or MsCdr Isj BB J cOlskztcO~R
cOLBBjte orBBteCd fHtod o ydmdzjdzedd Ctodlilsjtedj o
f SHRtSH dmy sdz L ts9 Gldediyvick Jones & Oad.,ts ROGX; Bagtal., 2017,
Ali etal.,2018].

r dzw CONABGIE®EL sz ttOMmMmMydls™ 9 O Ismw fMtcd H dgw W
Cosdzd yj Msoes tMOHC SO . ] COyJd Mlso § f sCOL Olsj
HJOY OL 5dzO o " y( Mdzv eztisi’ § tetsdaQ wiglscfcfig” 9 596 d o d u d
sMOHSCtse LO ojfm! dhmdziael | GO Hsstsd Yy L SH20] d

10 fjtcosds {1 sOf ] ftosotHddzOMm! Of ftotsC MFTHO Y c
s Oted W dzsdz 1+ € Mistc jogdg® &) dz' An H @3T8 (dzd dzd 2 dz" -
mMeslse jIsmilse dw s tsls egPQIf dzRste 5 dz@z0 g o gk i dfrpdrizoy, O «
L OodMmd diigts s dzi tlstcOy OdzO oMmj Mt j dzdetsflisd
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OfftesCMddzOydw CoOHtGOISd ydz" dsd W EdzC ydw dzqd . S
fjteotsy fHtdedzdy jdedWw dzj dzddgj 2 dets?2 L OoadMmddstsmlis
Ss@QHCtSe. UvOCt?2 fBHABH BLoatdkzddz dqL Ezydls: otsL
sj B J cOlskzter . vO0Cddz tsBtOL t503, 9" HJ dzVv dzd ! .
zd3j det N § dzd § IZzse Oted W di3O 1 CMistcj B3Oz dzr - s Ol
zo j dzd ud ded § Istisfie@sHj¢ tsfpd3 dévtg Isfw  kzd3j dz' M jded §j O3
fsesetsotsets L dzZOyd dedw Isj astf J cOIlslzte” (Co0OHEKOIs
z dsj dz' M j dzd J sMOHE 59, Colstets | fpd3d dav § Ismw z
fstecsetsotsegts L dzOyJ dzedw Isj sl gz Qe o ( F EOz@OIS
(1 i)

100 S

log(PRp95) /

10

-25 -20 -15 -10 -5 O 5 10 15 20 25 30

——31Mma BecHa ——/JleTo OceHb

t dimkz dzelS. 2) dzOud dzf s 9pMsd dzj 2 d dzlsj dzfd o dzsls ¢
(log(PR®5) ¢ O0¢ WhkdC ydw Mmtej Hdzj 2 filp)ls wmysaR2 (ldnjd ]2
(Ld dzjddg IREEtle OMmdzr d3) d tsfilf jtscd dzdz’ (g J ddgisls 219 Thytis dtelfey off
I WL Qudfdztsh dz" a5 fj ter dsd dzd ded W d3d 1 5 CDz@fl7 2 th)tisdsc

[ &2V Mz yOjo dzddzj 2 dzs?2 L OoadMmditsiisd o HOd
kj MbOodydd d ELd tj0dOddL O, Hd&vslsdsplsd §
L dz2O0yd 30 dz0 RegbgeicdQ@. 66 ¢ jdzsO). wlstsdl slisd
HdzZv tojedBdetse, o Clsster i kZdjde " jdedj d dzlsj daf
stsdz ¢85 ftod MOB 7 o' MsCdrn Isj B jtcOkzZLOEOS f
dZqddzj 2 20w, OS d CoOHEBOIdURZOY L O dMmd Bsihis: .
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ftoed kffdzsodd ojde M jets L dgOyyj dedvw fMmtej Hdzj S0 OH
{5 MteOodaj dzd® f dzddzj 2 dets?2. I lstster &3 ZMmdzse dj o
W W et sdzts P dzdj stsuySd fjttjedBO (9 jthdd
dMmMmdzj Hizj B 5 Isj B jteOlskts. | Oydets tslsdBjIlsdls: ,
flstcsedd3 tlteOy jdzdj B3 WdLdujMStsets L OCsdO, |
sfMOHS 5o ftod ko j dzd yjoated d § GI€ OB jot©Q dskz e d H l
OzOdzdL Jtekz j Bsets HJOf OL5dzO Isj B j Ol kts.

2.2. ) isslseiBMisodw dL dsj dzj dzgd?2 1+ S flsts
sl dzts h g AR L-gf 2@)P] 2t 5 dzO

H5C ZOMdets Mstlsdash 5 dapPy j 2dedR@2OL d 2 fg @O C shsH |
( HOo9 dzp@Z'j " jodsHW dztse s f Otc®) tOMmisjls 5 MY
o j dzd uJ ded s j [zt Jsts QB4 tc ' LenderinkandVan Meijgaard 2008;

Trenberth201].RL 1 ssegts MdzjHEjls, Ykt dscOtcdW &3 d d
By Jls dzddzf 2dets ko j dzdmfd P @iztdtcd gt to
ZOMCsdz! S5 HOdZOW L OC sdesd3j tedztsfyls: o1 ff tsdzdgw j Ik
o] OdzZOdzd L @.2) 1O i(H MfldNO o dzj dzr L dzgOyj dedw Cs4 WW dy
(dzd dzj =Isizs jtsia) dz0 QR jdddzds Ot § igPtc | BZOTRO WAL 8o Cdhftc jWHIEE
Isj B j e Qlsilrtyr € Oy H 56 Y SH dHOH Rdz'sdO )3 Is | Stos dzts ¢ d
tcj OdzO ERASO 56 ZOMdats Msis dats WP azd 2 tc sIARO 2 1 dizk
OlsidtsmW j tothts g cets C PR | H {f ws=YOdols'W d3 d dzls j dzfnd o dzts s
I Rlstcj d3Odz! dgf =, ko jdzdyde Ojlsfmw dzddzj 2 dets ff ted t
HdOf OL8Mlzjdz6 1 Ay EZCOLTM 908 ls dz0O Atstetsh jj Mssls
Mstsilsdetsh j dzd w-s g@AOjzA teftizedg@®@ H dzv MEzlstsydz" = d dzls j dzf
f toj HMls Go dgjddhpliz dzC Or Y dH O] 3" | figis[thds dztiz) g ek M 15
tcjedtdeso, tojLbkzd sOIsr OCYJ] Mmddzt dets L Oo d fmw L
1dBs?2 Ml dsh jafd] jsowd@ iMoslse j sflso s t
H dzw fMils Odzy d 2 d L dztse tcj OdzOdzd'L O (st OO B
fj o j dotis s sngdeOdetey dzOY wdeBdte’ d [ Odz dzgd?2 ) sfyls s

1t OL H 2.2z 2.3 tsH ¢ tsls tsdza@izf) detinds jO Is Aleghina M. A., Semenov V. A.,
Chernokulsky A. V. A link between surface air temperature and extreme precipitation o
Russia from station and reanalysis data /Environmental Research Lét@2021.71 u. 16.7

- .10 g . 105004.
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sMOH G dytefjHjddif?j cOlskztes?2 5 HOdzdz" d3 d3j0pg Hs i Js Azt
dtc ] O dzCHIRPL (G §, L) HdzW MmElstsyds » MiaEs, sfhQaiisse’
Zijls@Ed d hjde. s 1GSOL Od L d&z2Oyd dzd v Istej dzH ts5¢
#j ter o3d dzd dzd W d3q (L) f c5COL Odgr GteOdzd yr Iz
t6j 6 dsdzOdz! dz' nli[ B Q@NLiGetedIsstedY { Bfigd d u(
311 Of OH dzOW ¢ 4fi sl dstéyls, ts y dzO W a5 B Pz dzd 2 ]t
61t sMmMdBHERBYIsstcdw ¢teSCIsd <.
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l Btsdz ddemlse j twjedsdese ( smmdd ko dzd yd ded
ftod Ekojddydddd IsjdBfjt@iszEid §EisEhmo dddls U
Moslsdatsh j dzd v -s z@P p 2 G-8AHFOY [(HRAZOD s, ] tod BstemS t5 dzC
4 On Odzff dzgzO ¢ sBjtIY'J SOBYOLSd Blsdii yojlsmw
9" BteOdzdetsj] Mtstslsdzsh jdzdj €COC BJdedBzdz ® Ho O
sMOHS e L O { tBffddits dfdisiC OL00datsj, s Ylsts dz®@ s &j [ C
Mok § orf MsCdj (da®mMgjdic elsfJsdstfe’'d d 2 d dzj ded ™ MO
o j dzd Uj dedts fn OHeEfipy fE s oz dij OtslsC dzd C sy dzO /AL |
[Chernokulskyetal., 2019.

[ i dMm¢de yj dedd i3 Mmd o J ol dgd ] dscfrps dztdzods j {dzs
ftod ttshisy IiBEJFRPHBzEOC OV Isj dzH j ddapd ™ clz fifd dadis
LdzOyjtzZ84 Qb ¢ (ot j2Mets? Isjtetedsstedd -
o jdzdyudo OBEMWstsdd $& dzO0 ¢ ¢ | tsfistsydass? wds
fjoptshlssyds? uwdEdE)d 6 &zHEEBPR)O. |1 Mo
dzOB dz¢ H O Isw L o) wiz' dzddwj, Clstste’ j%/ QO oy Bl O
sj eted psHAIfd o MsOldmisdud Msd dzj L dzOyddsr da

[ Odgdz" | t6j OdzOdzdL O ©® yYjdzsdz o jtodes tslstcOL dd
Mtstsisjdadsd v s OO HOs kO 5 Mo dzj dzds ) H Odzd
MjLBdtse. [ jlssds d o jMmdets?2 5 HOdzdE 8 toj OdzO
Rjde hjd&B Stsdzdujflsej tejcdodtse 5 fMtcOo dzj dzed

{ jedBsdzOdz dz" j sinded § Qzdzt fiflsiyls te sdgOdz! dzr 7 MO
lsj &3 jteOlskzter Hd&Y ©OLd 7 Idftss MOHSe BT dz
WL ESittsEteOW d yuj M dn tsB dzOfls j 2 (Ctdzlsizter
dzd dzd dz@Bdf B2L) . ({ QR f sCOL Odzr L OodMmddisiisd ¢
(sBh j2 MRl , ddodjor o/ CtsdzojSlsdods 2 d fs¢
lsj &3 jtcOlskzter HdzW tOLd 7 Wjedtdetse t tsimdd L «
teWH' &Bjlsjstesdzsecdyj MSdr MisOdzig® H j dzjHdD dzdAl &
tsls dzts fpw h edidfey tc OUely gy ts dzO o, O LOIjd dzO tshdats
ftoso sHd d&zOM! JtesyjHEZteO tsftcjHjdzjddY IdfO L (
10 oW ds o C Ondazr j mdgdpdejj wiadzl &' T L Oo d M d d

1ddB3s2 BPRIMCOE 5 HOdd &3 Bjlsjsesdse dyj ne
ftcj 5SBXZOHOjIs dBodsksdkdtsy ko j dzd yd dzdd MOHC S
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S ZOZL-gdd)ip] 2tctsdzO® dz0 [ ote j2MEBS2 Isjtotcdlststcd
sdBdtcd d o ¢tcChHgEGHE CLLO) cddBEO tshistctseo j o On
cOdzj j, ftosdmMrtsHdl Btsdzjj EkEMStej ddetsj ko j dzd
weogdzwe Isfqfw HtsMisOlstsydes toj HSEdd3 Wodzj dad j d3, L dzO1
HdzW  SlsHj dz dzf 7 MlsOdzyd@sdinG & mcd e d3ln § i ls oG Hdgdzts
o j dzd yJ ded j| tsfsO mSits oo toj d3w HOYJd ©® Ldd&dzjJ o
tcj ¢ dtsdzOn BsY 4 Is slsdzj yoOls+ mw L dzOydlsj dz' dz" j
Of f esC M d BOAH{te OlsdYdzOC Of § tetsC fd BOY d WOEHY EisC
Istcj Isd dzOB dzt H OIls(j tlzef " R P KPP IsEEs)sdIs Sl Isdls! |
Ctsdgo J CIsdo dz - sMOHC tso fts H Odzdz" d3 tcJ OdzO:
Bd Is J 56 s dztshpleo/Qudp k2. ~

[ j lssfigp w L ¢ ddzls § dzind o dztsfyls d 1 CMmistej d3Odz! dz" =

fto ddslzh j Mise j dzdzets dzj dzd dzj 2dglzr nf driffted®E jstidei (4 Xffifls
SMOHStse ftod ttsMmisy Isj &3 j tcOls iz 4415 Athtedshin, ts dy GDR) )isch
ojdazdyjdddfchEBdgy s Oj s, O o dzj CSBlsster
10 ¢ rotesf j2MEts?2 Is]jtctcdlststakidiztis tstidadgdz’ hdzjo
ddzls j defifd o detslsd tsMOHSCBe. 1Tted 1 ltsdz COC (5
toJ OdzERASL, O + CMiste] B3O A2 WAS geo JA s dfimy de™ jf BSMOH S d dz]
or MsCdnrn Isj BB j tcOlskteOR, yjd& tsBpdztsydz j. 1 dzv d
SMOHCtse ko jddydes O0j smw -FGAHu Jsj aztfitgpjs@dg@ dedBiAju o 'C
o wdedtd, o¢tClsdCj, o'®8Fj20Au dzO [ Odz' dzgj o3 |
sO0Cddz tBKLOL 53, dimtf sdz L tso Oded J dzd dzj 2 dzts 2

1 CMmistej] BOdz! dz" = BMOHCtse d Isj B jtcOlskter ,9 Ilygd
COC Hdzw Htekzedmr MjLBdtse Byl d yYOMmits Glsdd YC
~n OO dfdzvy HOdz! dzgj 2" jets dLEyjddw sMse
sMOHCE feetso jHjdz OdZOdzdL dzgO d&kyhjj MmMttlse |
sMOHSCtse ) f sd3tsh 1 CoOHOIsdydets?2 WEkdzC ydd

L Oo d Md dgsdpfis2d 4 ) (. stedlsjlis@JEHe sHAd '™ BSiGO or mis|
ftej Hdzj C o OH OIS d Ydzs? e’ ¢ df tefd@ig Qtrj siegdy | jobgfSde
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sdedted, [Od djcect IfssSO d B jeiy' ™ sl
qazls j ded o detsiyisd { CMlstcj 5Odz dg 7 BMOHC B o- f
s ZOf j 2 to s dzO .

[dv fkkyojs, SSEHO Gf OBaA ke 1§ ©F djditadk
ftedojHjd Ld&Ouyjddy §dStern Isj&fjtObkzt
qazls j deid o detsMls! 1 CMlstej BOdz dg ° BMOHC o tOL daf
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t dmikz dz6<¢) dz2Byd dzd v fJCtso ts2 Isj B J tOIskzter |, )
1 CMlste] BOdz! dz" = BMOHECB bdjdy "OjIsmw fJtod dfMm
By YHEZ ddalsj demdo detsfis! 8 1 CMlstej B3O dz! dz" r to SBBA dzd
ERA  HeB™ | 65 ¢ tsdzd ud fisie, O Sl @ isteizd (" &0 s@H, & dy s iy
dsmMOHC s Ctsdzo | Uds gf aldep)e § BEH)Y, © o je)dats 2 dzjbilsd d3
qsfj dé-dj.

1 B2 Hdzwv Mewrd Isj i3 jcOlskzter d smMOHSCBe
Colster 2, C€0OC B! dz=2.2)f,s ¢ O ©lszf gt Liizd) ¢ G80/03)zd
fstsls daty8 gz@elf L i HAQ@ | At A C dzs yJj ded § a3 § 5B J 6] 3 Mt
dzd dzd ? dzts § zo j dzd u4d dzd J ts fr) Ofg & s jo te dz'm O te Ot jsG dotsizty
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sfj deHeggL  Ols ¢ 52  YOfipdsoff fdstdcd® dzs fiy jdets§ o BT j 2 M
sjtetedisstedd [ vitgMMeéd sd B3Odz! dzs?2 OffwestmddizoOyd
WikzdzS ydw (o7 f 2¢€ dzOwW 99 jtcn f OtcOB tsdzO) . [ dk
o jdzd ydo O¢ Ismw HS dzj SBslsstesetts Isj B3 j tOlskztedz
fMded  j ddqlgtc jidfOdz dzr = GMOHC 59 . 10 BlsHjd dzr »
d3j dz' M jdedj ®MOHSBo f tpdlzv tctichPls jdz' B § dstffif ts@ls bztsehr
tcOL dz' § L dzOyd ded W Isj &3 j tOIskzte, 1 Cinitsdc ] GBSz -
&ZOyddzOjls Ed3j dz h Ols! fs.dzdu@Ptntsd dgd tsMOBE SHJ dzi Is
toj OdzOERAS. Of toj i3z j s e j dedets ko j dzd AP A@ Is fiipts  HYE
ddzls j dzeffd @ dets s tMOHSC e € tsdzo j&Etsdfp fesatshisYd D
152 0 A(wt dfp. -d2 . 3s. j§ . 9 C dzZOH tsidfdfy I€ tds jd dy @zlz/ - dz' t5.f) OH €
fsorhjdedd Isj @3 jJ tcOlskzter

s O0¢C dd3 sBtcOL t5d3, H dzw f sdzlz yJ dzdz' A L Oa dMmd
CJBeteOWdyd MEdyJ d ML sdadz" § sMmtse § dzdetsmis d .
Slsd3j UOj Isw o BEdzjj Mjojteds B3t LaeddzOG , ¢ 61z
Btsdzj j or MsCdr I B jteOlkztsc) yohj dOBdrHO] IS
tesfls | Isj &3 j tOIskztcr . sOC Y J e sd d3d smsB |
tcOMf sdzsy jdedzr | BdzdL E8 € dMsydedSlkz o dzOc ¢v ~( {
dzj HsMIsOISC O o9adzOcd (¥ 6 [ut) .

[BN |2 Mt j dedetsMmis! & HOdgdzr = HdzWw eofj- MmjLt
sMOHC 5o ( sfMtsB j dedets € tsdzoERAIs d 4f dz' ~f) tc O® dzjtedpddz(
B s sesdzsedyd MSdra MisOdzyd?2. 1 jtesWisdts, sHIOE
COLHjdj ddY sMOHSBe 5 Isdf OGemokusiy@az@MGL,j C
sOCYd M LOddyjddidBz + CMistej] B3Odz! dzf = tMOHEC B
Otcrn o On, HOHfz T stedL SdaElsOdz! detsy tOLtejh jdadd &
At j 2 bktydtsmls: 8 ftesyj mMipr tBttOL s Odzedw™w &
[Volosciuketal., 2015;Meredithetal 201%).

] tcWw H | B@metmlts BO17[Ali et al., 2018 Barbero et al., 2018Traxl et al., 2021]
sBMizy HOZNY ot tesm Jszd o 5L dONeEAE 2 L GdedBi J OISk
sMOHSCtse L O Mudl Mddsfisdud MSdes EmMdasesd2 (
sB ZOydis fifsddin s sHWh drn fslstsCse oatLHEZAO s, fyk
Bscdzs ftodotsHdIs! ¢ Zd3d dz# h § dzd ¢ dj diis § dziy &) d
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Is &3 § tc @O, tsMtsB j dedetsmis! dBwsy jils ftodo j Misd

Bsdzj § dzdL Cdd3d Isj BfJtOzeOBd friaky fftdcdsyjHeAT
lse j tey Hj ded W B dzd ftesOdzOdzd L dtctso Odz 1 oBYf c
9 j totsW Is detsti)®1Lj @A W Jsdedizy j tOlskztcr o Hjdz@ fp 1 €M
Isj B j e Ols z o) 1o fr{dd HHEjGn
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t dimkzdzesc QA& dqtedud ME dd wkdC ydd tOMmyted HJ
(j B jtcOEEO L O Hjd HE SMOHGSHOH BRI isd
sdf s GHOEEHs ( dzf SsEs (HOdde &3 &ij s | Siets dzs @
(CteOMmde § dzd ded ERA d ( fipd @dizO dzdzd @d d )  H 2yt Qtefd),6 d
8 @r u(sL) , 1O©%HABdEsd) , | sHdsGedfEss) 1] @dss biplO6dy
do S Is 3 (
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r dzv L d d3dzj(eis] i 2 ae@ @ h d dzmise j toj e dtsdatse 1 toc
ftesdMmMrHdls § tseor h jodzdnite J Isi joBpYdz tEEDS fPtc O o dzj dzd ¥
fzlsS QBdst ¥ W dydj dzs OMdABBPEE 6 J H Bidizptehy iz dzvy s
mModHjlsjd Mlsekzjls 8 Hwoerhjddd oJjteswWisdatsflisd
Isj BB J Okzter ( ZOftddzd te, Htcd HotsatsyHjddd Isj
[ dbtsd3, dOBBBEGISIS, BGlsd] yoOjlsmw dzj Bsdzr h OW Of
ftoed 1 CMiste @B (1 dM-d&3) 2 .[6H dzPC 5, dzO H
Isj &3 j cOIskzter Lddiis?2 d Hwserh jddw dzjlstsdz IsOC y
9" fOHjJdedW L Sty Oz dg@ = BMOHSECBSO. UvOGJdd3 5B
o' f OHJj dzdd tMOHSsse tsBdej ffdigfebsdzty fislsizizév dzdgls dz' § J d
dqdzils j dzelmdo detsisd MOHSC B  tawd$ g j[Badedral & alls 2048] J
slsdzd WOJplinw dMf sdz' L s Odzd j Isj A3 4 tc OBdotetal., iy ¢
Ali et al.,, 2018 Tian et al., 2023] { t5$ O O »p d2y fipls ¢ Eyj o0 s0O0OCIs
dimMmdzj iz BEB ) 6dda .

23.AN0CIststg tslsdzsmdIsj dz! dzts? o dzOy desfmilsd o !

ddzls § dzid o A g j di30 dz! dzfls-j dstiniCeeSAdso te

[HdB2 dL editslsjL, GBI widaws h j 2 dz®g dizfH GjOdst
or MR 0AC t80OL dz & toj ¢ dtsdzOndststyt fisi qvdo datzjisis tis o
slsdasmdlsj dz dets? o ZOy daetsflsd € O, tojstprfi§haBisde@, f
biplsts2 ydotsfilsd Oldsmy jtr . r dovr dide oty e tefts j dg'ts ¢
Slsdzsmdlsj dz dzts?2 Isg df > de®Ofigle e’ Sls dzv Mz yoOj o o
(BBsdz " j6 159 SY%stsy Jf dals d 1eiz® dzdz" d dztelsd b dstgS d ~( t MHBOdzy
dic j O dzCEARPBLICH 7).). 2. 8

1 d dBts 2 L dzOyJ ded W slsdsdlsj dz' dats 2 9 dzOY dzts M Is d
ZOrR sHddzd iy 9-8 0 HB&Y O LdE[dzi¢ dRO0 Isj B3 G Pls lxftc AR M(lsq
o jddyde Odzdfm: ftod totsfmisj Isj i3 j tcOlskztcrad . HuUsAEL
tcOMf tej HYy dzj dzedJ L d2Oyj dzd?2 G odzZZYj dets Hdzv o MmJ =
SlstedyOlsjdz' dzr 7 ] B j e @O @ Mils 5ls k@B of [ j dzo gz
) Y j 6Ok, o fOHjddj MO 7 Mmdd & 8 s
Isj B j teOlskzter slsdsmdlsj dz2 dzOw o dzOy dzts fiyls ts ) AHAG jts
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o1 Is g ¢ d § dgjls.ts d3, dzj Hdisslstew 20 L dzOydlsj dz' dzlz
9 dzOY detsmis d , sBh j?2 titsej dedztsiss ¥ L Hj My W9 dz
o dzOy dzsfisd fHtod Isj kRO aBNseE] h jisftetso sy F
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OH j dzg' f OH Jj dedW + CMiste] BO MY g L tsrfbipgley ) Srisipdi (dzts fy Is
fSCOLOERO yojbtsd) LdEs?2 (Mfw0e0) d djlsd (
Hdwj cdpiHdd: [otfQeME L GUAMMIET AF OH dzB 3), ©
I sils s dets Pie,d),1 Odz' dzj ¢ 5 dISISMdp s§ @kdy. 6 § dzts 0 dz" dsd  dz
fsCOLOd mMStsd Lwhdj MejHddj dmMmdzjHEjdr o A
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[ Odzdz' | tocJERBODFLUSO 8 yYj zsdz OdzOdztse ) j.  tajt
h qtesC d 2 HdOYf OL tsdz L dzOyj dzd?2 Blsdetsmdlsj dz' dats?
orBtcCd Mjlbtsyder » Otndoete s MtcOodzj dzds M
SlyYy bdzde jj LOKRIdl! MisoOs ddigd d&Dy d* ¢ jd daaiiinde
SlsdesmdIsj dz dets?2 o dzOy detsfisd tod  tsdztsy dijdgiCOoa’ deg' «
H Odzdz" d3q BBd s stesdzse d yd Mm<E d n mMlsOdzyd 2 , L dd3
ftcj SB&ZOHOdzd] MOr = MmMddzr dzr = BMOHECBe §teod
sls datg figlzf Islzts 2 © dzOy detsisd, Mt jdzdets Hdzw | Odz' dzj
sMOHSCd OS] o shmdsedtsds B" dzd ftodkztetsyy dz
100%, dets Isj a3 jtcObkzte' ftod { d dzOn B izd fg' dz
dteCilsduj MS scelsal 56l ¢ d mdd@z! dzj 2N jj ko j dzduj dzed g
tsfdzOB dzj dzd © L CMiste deazrdztzc d Yyds MOH EO®MHYJ IsT' B '
sBdzsy dz" n/ Stz detsdZOMh IsOB dz' = ds i QiadSotxiaj 3, §, 4, Bp ¢ tela
1 8COL Odets, yYlbsts dzj stsd3 fmdadtsify lsaf] Jf wsds datstifigildsji dis jois
9" Oy jdgs HdzW MdzEeyOjoeo o' f OHjdedWw dzdodzgj o n/ €

l ftsdzdzy o JjtesWisdats, ylsts dzOB dz¢¥ H Oj d3ts jdzfrisaigfem Jj dz
sBi W fMdzw Is ~nfslsw BT yomis: Mz yoOj o kdjdz hj
Isj g3 OlsztcOn. wlstsdls ISOCY ] BBiIsdls: , ybts L d&zG
Ed3d dz# h j dzdJ Blsdesmdlsj dz! dzts?2 o dzOy detsflsd HtsMIsC
94 teh d dz f Otc OB t5dzf ftcd CoOHtW©GOIdyudzs?2 Of ff tots¢
SMOH S 523,25) d ). sdzlz yj dzdzr RC @i az@yp l4s5,0lsylsts ftcd o
(SBlstster | Bsekzls BT Is! tcjLkd SO tOL dzd yd
HiWdydls o d&Ocecd Wdisyjls o Miskzyf Ols! 9 O dzr s W
otsL By dats § md dzy dzd 4 d dzls j ddirpddpwdats ) Is dzts BSATE HAR
Me dzOMmMdes Mitsls datsbs jdads) 2 s z@EBUH EEf@&Y HOjIs 9 Oy cC
Hisf sdzdzd Is § dz dz" - dMmistsydzd € s o d&zOce d
f tor[sdp'iMtsE J&Y j tOIskztcOrn .

l s d3s L izyjddw MmewiLd M shpkdsihigldse) EHxtcldzts &
otsL sy dzf §J 3 B @@ bdz@dAd wekfd o &zOGc d, dzOf tc diddoads -
fts OBfMcdeddOdgiE ddzd Isj B J tc O Ig[letederink Ises gl§ R018ic s
Huangetal.,2019; Fowler et al., 2021]) sftesf) o' BtstcOR O OL dzg ¢ d



54

o dzOx dztf glfd dL zyj dzedd ©sMtsej ddesMmis] 2 oy Gifdg@ o O,
HOdz! dzj P8 Y tctsefdztizayty dzd W

100 r 100
3990-8) 9°6)
c 80 80 |
870. 70
E
oy L
14
50 50
40 * 40

RHmean, %

RHmean, %

RHmean, %

RHmean, %

RHmean, %

-35 -30 -25 -20 -15 -10 -5 0 5 10 <10 -5 0 5 10 15 20 25 30
Tmean,°C Tmean,°C

B R e

01 2 4 8 16 32 64 128

t dmMkzaBy e dMd d3sMis! lsdshdbsly) dsB bizG§ gDls
9 HJ dg or f OH jdzdw 1 CMilstc] d3Odz! dz" = MOHC SO (
fsCOLOdZO Yo jlstsdlz) Lddss?2 (M cP O QIERSHL G jdyts dg J (c
it smihd d: (ot j2ME B2 yomisd ( O, B) , 5 60
I sistsyde@d (3, L), | Od dzgj 65 | sHnfsdst€hodz’( dfd &
fsCOLOd Metsdz Lwhdj MejuHdedj dMMmdzj Hizj d3r =
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CCMiste] B3Oz dz" | BMOHSCd d MewL Odedzr | M dzd d3d
ftosdmMrtSHW IS dzO Isj ctcdIststed d MeiniBdgt hHisE OL
[ satwmol, 3] &OdH0| ot oaknr@yhleirne NX0Flvaa® ¢ B dzs Ilsd3d
fesded BOdzdy Bj-~OdedL dBsO o tsL dgd C detso j dzgdWw M dz' dzr
Btsdzj 4 Is sy dz' n Cdzd BOIsdyd MSdn d B Isi tstets dzts
d3j dz' M dls! f 55§ EHa@dyfdMGds d MsyusdsOdsOkrdin vt
shwvd BAs®I | | mann;Mats shodnl. me t2t0aRlf.., 20

J HOdzdzts WO c dg@algso j HOdzdz' = d3d IsJ tstets dzts GERABS )
fteso jHldz OOzdL L OodMmMdd3sMmisd d ddstg eldfni @ teztsrEsdd
O O¢HYJ tMOHSCBo wB doahifdesodity dglf j deddsdzjtes ts G dzw Ols .
f smdzj H-82G  Tizd Bted d3j dzj dzd § &3 Is | ~ dzHaidwiekdahesetas afd) O d
Drobinskietal., 2016;Wangetal., 2017a; Wangetal., 2018].

486 dZOMdzs tj L zZdz' IsOISOd3 dmimdzj Hsa Odzd?2 o WOL
ddzls § dzeind o detsfyls ¢ 1 CMistej B3O dz! dzr - sMOHC tSo a3 ts dz
Isj &3 j cOIskzter ) or mMsC dn h JteslsOn d o Is tc 5 ¢
LSMistej &3O dz! dzf j  wiifOHdtedO @)t ls tlzd 2o j fted dedL C
ftedorhjdedd dzj Sslststesets Isj B jteOlskztedesegts L d
sSMOHSC s dBseckls MlsOBddzdL Jetseo Ols! v  ddzd HOY |
Is j &3 j tc[@tsumicet al, 2011 Ali et al.,, 2018] @ag® H Odzdz" = Hdzv s j t
fsHlso jcHddz 1Isd o" 9atSHT d f¢0OL 0O0d, Yylsts n~ Of
sMOHSCtse d Isj B jtcOlskzter By Jls L dOydlsy dz' dzts
Mitsisdatsh j dzd ¥ -5 gz@P f LYfftectpOy JOdEdE tejs ¢ M BPYBY M L sd
tcj edBdzOdz! dz" § tMsBJ dzgdzsmisd, IsOE d Slsdzdydw =
I O dzdzlc | O dzCHIR[AD@ My Is Ols ts y datsts fiptfistdstisd Lso sSH W Is s fydzts 9 dz
fd L tsdedz’ | tsMtse | dedzie3fls df 2 ) tdds geldin f s Myls + & L C fy
Isgzf j tc Olslz e 6T, f sdzlz Yjwlzdet Odedz” d3 d3j Isj stesdzts @
1 Of ted B 6, BRIBOOUGL " od2QUsd Is jlipsjdets' jh | dzd §  d dzls,
1 CMistej d3Odz! dgr ¢ if) GH CtiigledediefizOB tEd L Istsd3 Mistsd s
H Odzdz" | tcJ OdzO dzd 1j @zdztyf tc j dOdide ™ O llso L dzOyj dzd W 1
(8MMtse | ddidsdgdsidS s o detsets s ©) Hd&w ofMmja ML S
ftoj HiNIsOo dzj dedtfj 83 ®POEAL Gds o My lssydzsdz W stcd3O
fJtej ddzls] atoatlyr Gd dlzO8 &z® s gytdzbf ¥ | tc dir Vo | gtsHCji2dHR5 e t
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stesdj fleEc st HOddd HOddy B ©j OdzOdzdL © d §to
MisOdeyd 2 dff igtd @3J diaf ydz' § Isd » detsdzts ¢ d dizO te G H Ysld2tE dgf

By s o dzq W Is 4 z0 ©OL d&zdydw™ o C dPOH
C s dzo j § lisdrpOda[Castpedrk u & 8 K2y0, 1L 9
[ dzw L d i3dzj € t5 zfig jj LS dg@ o 1§ ¢ dzO ) dzts s

S Oz L - AT | 2oaBs 8 LOWdSmMdtctseo Odgts  dzd h ! H dzw
MisteOdz” . | ez ywOfdhieg gets ko j dzduj dzdd d dalsj dafn
Isd &3 4 6OlsztafL S d3ds A J AR B IsJ eiedisstedd  shmdd
CSHO ftoj SBEZOHOE Is By d j/ Stk dzsdBzOMh IsOB dz
fssCOB o dkzOcd dL ¢lsdzOdzssdCd, o¢teCilsded d uc
nsdzsH dz" 2 dBOfldgidic & LIS | s O Wzfpt@@dny M j degdwWw o tSH W
slsdztsd Isj dz' dzts . dz @O ndzdity slzd wH B fsle G l&zts Wdzts  dzj B sdz! N
9 SHW dp®OIFE®WIZOCO CtsdH | dzMdlzj sy, GBKOL EZ¥ Ishw
EmMzsedwrn dsyds Sy dHOI! o' {f 5e¢gdigOdeq 2 tolipEizOls dyts h
or Mol 2 IIsswdtshile! sslsdzi yOJjIsmMw 5 HOdedz" d3 dzOB «
dzO 1 Odz' dzj A3 ®l>sdgs2s Yy Ofigls dp 1 ts M lgtxizsdats 2ts Isudg]j BudCig dis M
ftejorhjddj MmMtslsdasydp@idj? (EAsdiid )AidsisO S HHEJ dz
Gtso Stecdzle!j dasfpaf ndedPtcj dzdv d ¢ jtoj desmO o dzOcd M 5
Isd d3f J tc ®ls zHeO dzdzts d3. tg J2cfdsipdd] dzts , d dels § dzfnd o dzts § d
otsMrHMb d)Y dach S, HEZROI P JEH W 2 d dzj dzd © Ctsdzo j toG
sSBiOL s Odzd ¢ € tsdzo J StdsQ[fpfipies@Is tdBodBixidfis lsod , € O yJ M
HozrCtcOlsdzsE 5 ftejorhjdadw Is [Hietteralsd@ang) 2009; d -
Lenderinketal.,2017]. R L d3j dzj dad Jj Hd dz20dzd yj MS dra  d&JOC jlsdsdc
hilststedlstej ¢ tso¢ YfddE®ajiied @t a] 2008 Grise and Davis 2020, fnd dz' dzj
o’ o0y j dzdets g3ts . JIsBsB [ Is! 2 ¢3jc de ' Glaedd f dzts 3O Mh Is OB dz" -
Ey dd ) cdtsdzOn o] o fwgatirig) dptf Ozlsdeddddf dz' =~ d
v OC d3j dzj ded W ©® ~ OO | &f)dzjyufpls dzdizl y didiss jsdzts
o zOB q dfls 34 woj dE"OUJ Miso j 5T bzl o dap Fednstisd wzbDdz' dz' -
L ddgdzed 4 o oy dwskzddiEOdjudngetal., 2019.

[ dzw dzj sdzj 6 5 Md L 5dz0 ) B ts dz! fij edvdzfiyls o jd dzldcjj dz
1 CMmiste] 3@®dg'OdegAsols j B j cOlskzter dqosd 4 Is dzj dzd dzj 2 d
Is § &3 § to QflecastEfO@-tsipds) dzed § tMOHSCBe, ds § sfdzj
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Hd Off O ULBXAOAdudzls | dzffd o dztsfyls ! L Cfylstej BOdz! dz' 7 MO
ZOyd dz0jls bkdylsias M Olsyfgy ,efmMjcects or Oy § daBdzddzO +
sEaskdsmdlsj dz/ dzets?2 o zO)Y detsfylsd Bk Y tso j torn detsfylsd
1 CMiste] BOdz' dz" - sMOHC 59 ftcd or MsCdna Is j &3t
sSlsdetsmd s j dz' dats 2 9 dzOY dets s d . gntYdJ tej L Iz dz
[HardwickJonesetal.,, 201Q Gao et al., 2020] 1 ts ofMmJ 2 odHd®sMmIsd,
Isj i3 j cOIskztcOr d3j dzv j smw 9 C dzZOH OLdZr » WOCIsBIk
otej &BY GEBHO dzOfr h jdzgdz" 2 o dzOcets?2 BsteMEts2 ofs
¢ tsdzls d dzj dazls, dets Isj 3 j cOlskzter 2@ dijjladjj 2ls tad@)jdiy
otsLHEN ds?2 BOMMr dishddpC@Gjisimwesdd zasls Msmlssw d
[ issindzco dwv s BtsdzjJ o 'lsfipgBdkd IshY BB jstdD 8 B @ dztals
fOBO O SIHHN S HisMIsdy j ded W MmMemistsw dedw dzOMmr M j dad v
[ Odzedz" 2 ftetsyj M ‘d3tsty f sts Asipd ovtdnjdzed figdad 1 § dad J L «
o Oy detsflsd fted Isjnm Yj L dzOWH2Kea 1 lciddstCictds@eldd
o j dzdyj ddj 6MOHSCts dzOyd dzOj Is I fj dgjmcdeylsiattdgy tc QfL ~t
fd dz' dz" 7 PO HICGLad Ro AnndZztsdy W @O B Bz2®d3ls o " Miskzyf Ol
Hisf sdzdzd Is § dz dz" - d € tsusdedctoye  dpsdg@dsd , S tcj H J
Ctokf dts3OM" s OB dz" 3 HddzOBd ud M d d3q dL d3d de
Ctolzf dgsdzOMh IsOB dz" = W yJ J [Seidgltab 2008y y d§ d dz© 3G © j
[Pfahl et al, 2017) t&fj ¢ d ts degrdz‘mdzB j Wadpf fHts ¢ Z dzv ydd Ols d3ts
ydSkzdzvydd d o dprohirdkiet ab20163, tcW § &0t e HHis@ ts o
Isi ff, 2@ MevjddeEigdy f sdz L tso Odzedw . stetsd3dy Istsets, dz
Ctokzthdel j to, o BH,5HcOAEde]"N dZstcOyYydJ OO v t58dz§ B d
Bsclzls B' Is! HBY sSdzded I HzOdz| dgd §f Iis itz Bsdss
Hdzw CsdzH J dzlMOydd d [Yasncideat & 20%Mangetals 2029C 5 9

dlstsdls SOC Y, yYWdsijdeidldssds dzO0 Bsdzr M j2 yOMmilsd |
zdodzj o j/ Stsdzo j CIsd o dzr § sMOHCd (L O dm¢ dz
[y j edets € 2z dz' f)2618]. vdizj etch j dzd ddzls j dzimd o desfylsd ¢
sMOHCtse HOY] © EmMdzsedwan tazizdlk Pded dej dzdztf &) s
Bsy jls Brils: MowL Odets M otsL dedCdetso jdad j 5 dad i)r
Ceyjornan tBdkZOSCte d dBjLsBOMhIsOBdzr = Ctsdzo j § s
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ftesyj Mtse Ctsdzo 4 Sydd d H Odz! deyobihskiezhll., 2016 d dz
Meredithetal., 2015].

 Odzedzr | ©" 9 BBHT ~nStesh 5 MtssisBagltvals v 2H 0 &Y L |
sjtctcdIststcdd [(ottsfr o MtcjHdzj B3 Ldss?2 1 CMilste]
MioptslssC ] tjedtsdzO), O dzj Istsaic jsdgizOs g o @ & st tc
WOChktstesd3 o Miskf OjIs HsMisky dsMmis! o Misdzer 7 df
t OL dzdf y o nOtcOCIsj o] MewirLd djxHE ddalsj dzifd
s i3 J cOkzets?2 o ©OLd §J MiLtsEs, cBEO® aisBokdis
HddO®Rd ud M dnr duildStedsH § GOBstese  dued] s oL
Isj B jcOlskztcdzr » EMdzsedwrn dd §HYyjtSédoeOjls dal
Isj B j cOls@d d3 B iEQHBIE,O00 dfj dzdz" | L HJ M toj L |
Bz ¢ 56 to O dzdzts M Is ! ¥WOCIlststets o, odzdw s h 7 sJAOH C S
sj tetedlststedd { sMmdd. Vtedo j H dzdzs e fyfifd@iunitdr
His sdzdztf s | igls iz Q dpf A sted3OYydd 5B smtsB j dzdetsmls W
sMOHCtse OLdZ n Isdf s dzldidsjoteftwy Rls tstelzfsc Ofdas figdtsds C
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| Z0o.0 R3L 3G j edfMisdS Isj &Y § oL sro ad.
f 5 Odzdz’ 8 dzOB dzs Hj dzd2  BsHj dzj 2 € dz

lteso jHjdzts diMmdzi HBo Odzedy dL d3d dzad ded?2 ddzH § € Mt
HOdzdz" @3 C dzd BOIsdyi M dd3 dBsH jdzj2 CMI P6 dzO s
dMmy sdz' L 50 Oded § a3 ¢ dzd BOBSduUud MEdn BsHdzi?2 &
HOdzdz" | BsHjdzi 2 M sMmMisOodzwe Ispw ) H Odzdzr &3 o
d Orn ddHUERY dzv Mtse toj B3] GAH2ROdE f | ot SHBY O d U J
Ld@s?2 dOdé) eeigee § sdizyj ds ke dzd uwigtlzdfis sfijita
[ Odz! dzj 65 | sintses€ @ ‘g dals tc Odz! dzp d tc HP MY 52 Is
[ sMdd s Blsdj uj dotf saziogerdjudssigigd Hdzj 2
SMOHE Odisf tetso sy HOE N jJ MW | Bjuddiisjsdsd j d3o " tfBOH
Iy masoX B tsdz " J by fsorhjddy Miezdd tsMOH
Il sssydets? wdB g sydgEd jgedtcd d 1 ted di3sstemE
tsls d3d wd dats dzj B tsdz! h t5] o dzd wd dad J fsolststeV
i O] | iy dzd uj=edjjid]z agd’ smMons¢tse d dn
[ §sbd3j dzt " j ded j Toz difd3s aslntte s jisdgts ) ls d'ts Isiafg) 19 dzdie tis fngd
ZO 86 I thmistydss? [didiedsf t6d dgfo sfidsjO dzywdiv.n § toj tsB
L dz2Oyd d3ts § zd3d dz' h § dzd J sMOHSC o, CobtsB] j 21
fsolsstewH dgsisiff sMOH S O] .

[ sHjdzd Cdzdd3OlIsO o MtejHdzj d3 H &Y OdzifOd3B dzw
sMOHCtse d o lststedz) Sisthis@H ¢ € dilsdz® dwOEzz: h j 2 yC
L dd3dzd 2 ,ff jieddds'ndzj § o' Oy j GEIB83 W de uf) Ui d=@teaflyr
Bsckzls kMmdddls! v o BddyO02"hdj HjMwIsddzj Isdw.
Slsd3j WO sw MdzOB 5] kd3j dz' " jddzd$jts dipfju jtshplsca G Hirpliz]
[ HdzO¢C 5, mhddz dzr § a3 ) d3tsH j dz' dzr § tcOL dzd yd v, 1
fMH Jj] &zOIs SHdzEL dzZOydz" = 9" 9atSH SO i f§soeatsHE
sjtetedlststedd t s ifMvels deddgdisido, tzrded "X X | € fyls tedzd Is
MisOdetso WIismw Bsdz] P B8 BHO% j dzdeO BJut d dzO M o j t
LOAj Isdetsy Ekojdzdyjdzdy Lddi3dzedms Mezddds sMOHSC B
Jdbtsdd dzO vt € Ctdzyk XXI MmlstsdzjIlsdw o tsL d3tsy
Csdzd yjdijls?e G HSMOH C O3] .
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3 1. 1 Odede" §j  dBBJIsBHT

J G dzO o9 j ftcj HIMIsOo dzj~dD tc®K Isf tic d ff Is @34 dzjndzd 1 dzj &
gqdzH j S Mso 1 CMistej d3Odz! dzr - IsJ o3 § tc @QdOBtez® HJ] dzdsH
B sd stesdzsedud NS dqd GODupEd &) d CMI P6 dO Isj
oXX dd XXI Mmtsdzjlilsdvw .

J tcOB tsls j OdzOdzd L ez Isfqw  H Odzadz" | stecdH YyOlsd
OlsizsmW j tor d ¢j 0dz0, Colstster | ontSHWIS 9o 3
Cdzd 3OO CMI P6 (Coupl ed ditodRHad ent6)r cloEnprairn
o fYtsjllsy EkEyOmkekjls Btsdzjj 60 d&sHjdj?2 (Mt
ojtemdd BHdd~ d Ijn X4 BSH]ENd ~OdGgGdhEY &) t(
f sdzdetsIlsy dzOBtsSte” HOdzdz" n. 11 @dedey d3j4d3 dsis@idgddrjn~? |
LdzOyd dzdwv a3 Isj a3tf J Ozt d tsMOHSC o & Mtflp ©o dils
historical (18502 0 1 4, S8R45 § SSP85 (20152 1 0 0. GG O Gedz'difdts dzlz udj Ldz
d mls 5 ydzd Gl@bal Center for Environmental Data Analysis
[https:/Hata.ceda.ac.uk/badc/cmip6/data/CMIP&.Ocnj s© b ' B tc O dzides HRj caw -
ftcj Hozpuy d telg. 8w Sifs v (jAREM-CM6-1-HR, EC-Eartt8, MPI-ESM1-2-

HR d Ht} H 20 2. 8BanEEMNG, INM-CM4-8, IPSL-CM6A-LR, MIROC-ES2L).

g d MY sdz! L s9 Odzdz’ n dB3ts H i dejtifisizin 6 o j dzfidts | tc
ftedo ply GBI

R sdz L s9 Odzd ! H Odzdz" | ud mdzj dzdz’ = 1 CMY j to
(historical 19001 20146 ¢. ) d Hdzv He kR Myj dzOttdjo Odzsts
SSP585 (2012 100 c¢G6. ) [ Van 1¥pur einyd @z®tcda?l . SS P2204
EHijteydo Odzdtff Ot agff MaP B d sPtotes dz0 Mo toj d3j dzdzts d
9460 d UjsHMEz Mz B jdedj, o tojLbEdz SOIsj yYd et ¢
HsMisde Ojls BOSMFGBEZzR@MB®E 4. 50yl @O dHSPHJ Is
tcOLodlsd] BeBh jMisoa® d 1 SCtdtsd3d¢d BJjL MHJj,t6)Y
(Bbtes] 5 L SdBdU)NSdd Sy db Oy sfgedsdd 6) hg
f Otcdzd S s590C "MMpOL s dzy X Xt d3tots nlafizls dgtisdzis|s § diztiztzdzts ¢ B
otLHj2Mlsadw fy Mmtsoeot?) &g tde/ A8 . L 560G d-df R Is 5 ] §O d
Octej Mdode 2 65 ddzls] dzn ¢ asdztisiipl § iy fy @0 € dyd | doud «
fl d3sH CEP63d H O h 2 s gk tzt ® sSL dzsy dzr = L o3 dad oz
Odzstesf SGJj dzgdlzse s otsLHJ2Mlsadw.
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vOBdZdYO I &MIjRAR d dr BGMdseods J ~OKOEC
B . s d3j (OXef (OX¢]
f / f &1 dd #1516 000 Oldzfr]dész L b . hz‘qtc;tsLslj
1 ACCESSCM2 b o fMmistcOq rlilplfl 1.875 1.25
2 ACCESSESM1-5 b o Mistc©q rlilplfl 1.875 1.25
3 BCC-CSM2MR sdls02 | rlilpifl 1.125 1.121
4 CAMS-CSM1-0 sdls0O? r2ilpifl 1.125 1.121
5 CanESM5 s OdzOH G rlilplfl 2.813 2.791
6 CESM2 820 r4ilplfl 1.25 0.942
7 CESM2WACCM 820 rlilplfl 1.25 0.942
8 CMCC-CM2-SR5 RIsOdzd w| rlilplfl 1.25 0.942
9 CMCC-ESM2 RIsOdzd w| rlilpifl 1.25 0.942
10 CNRM-CM6-1 AteOdzyd| rlilplf2 1.406 1.401
11 CNRM-ESM2-1 AteOdzyd| rlilplf2 1.406 1.401
12 EC-Earth3 ( otes G rlilplfl 0.703 0.702
13 EC-Earth3CC ( otes G rlilplfl 0.703 0.702
14 EC-Earth3Veg [ o tets @ rlilplfl 0.703 0.702
15 FGOALSg3 sdlk0o? rlilplfl 2 2.025
16 GFDL-CM4 820 rlilplfl 1.25 1
17 GFDL-ESM4 4z 0 rlilplfl 1.25 1
18 | HadGEM3GC3LLL |1 j dzd € tsB tg rlilplf3 1.875 1.25
19 [ITM -ESM R dzH d W rlilplfl 1.875 1.905
20 INM-CM4-8 t sffpdw rlilplfl 2 1.5
21 INM-CM5-0 t smfigpd v rlilplfl 2 15
22 IPSL-CMBA-LR AteOdzyd| rlilplfl 2.5 1.268
23 KACE-1-0-G S dzOwW s | rlilplfl 1.875 1.25
24 KIOST-ESM S dzOwW s 1 rlilplfl 1.875 1.875
25 MIROCS6 c f sdzd w| rlilplfl 1.406 1.401
26 MIROC-ES2L c § sdzd v| rlilplf2 2.813 2.791
27 MPI-ESM1-2-HR | § 30 da( rlilpifl 0.938 0.935
28 MPI-ESM1-2-LR ]l J ed3Odz( rlilplfl 1.875 1.865
29 MRI-ESM2-0 c f sdzd w| rlilplfl 1.125 1.121
30 NESM3 sdls0O?2 rlilplfi 1.875 1.865
31 NorESM2LM 1 Steo j ¢ ( rlilplfi 2.5 1.895
32 NorESM2MM 1 Bteo j ¢ ( rlilplfl 1.25 0.942
33 TalESM1 v 029 Odz rlilplfl 1.25 0.942
34 UKESM1-0-LL ] j dzd € 5B td rlilplf2 1.875 1.25
lteso jHjdz OdzOdzdL dL d3j dzad dzd2 COC MmtejHdzj Md L

sjtetedststedd  sMmdd, IsO¢ d dr { CMMsteRdkO®d dzcn
COYHB?2 dsHjdzd or ydfmdzj dz L d&zOyd ded v Mmted H dzd A
(udmdz0 Hjdzj@dz) @ { it O des dedL Sd5 d ¢ €
Isj &k j eOlskzter CoOyj Mlse j fstcseso " n L 20y d

MY sdz L s8R0 daffey s 5 Wzls d dz* |

O Hdkv 5!195%b 6§ 56 dp dz
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LB deduj MS 2 WekdSydd tc@fnfHa j i @rfPtonic® j Ieaesy
tcj Y dBO tMOHCtSe  tsdzzyj dz L dz2Oyd ded v Mmted H dzd n
sMOHCBe (MiejHddRoHdd] fifj L 5O HsBE, S0 toj o h G
fsolssteY j BsfMisd Hdzj 2 ) SMOHCO®R] (OSflstd] dgogk
SMOHC OB d oS EOHO 1 Chistej BOd d&F 7 ©MOHS o
mudls Odzd fy! mMzlssyde § Mk Bd 5 O Hf Qetisay 4 dzlf dede'e '
COMytejHjdjd" B&010, 8dsHO 1981

yjdzt s or ydfmdzj dzd v Mte H dzd@ils dispy Jksfin  fdts HQ d
f sz yj &@e®Slsj tdfisdS B 'dizOd difitg Seisto ] 20 sy j
qdzls j ef sz ydd O jHddzze fjlSk 1T 1A. ¢ dzOd
otcOB SIS [ Kim et al ., 2020] fted dLEyj ddd
sMOHC 59 . dtcjHdzd] 5 Odzlm O3B dzé¢ BSH J dzj 2 L dzC
Mtsotej d3j dedz" » d BERZHEMNAR dL di3j dgj dzd?2 € dzd di3OIs O
f s sfiaetgj HzteO gt Isdzjzdigd Wz’ " etdO M § fipdzizJ O2) disiz’
ddzHdo dHEZOdz? g edgtkH jedzj 22t al ., 2008; Pierc
kOCt?2 §SHAGBH, BREHEY] MO®R & ©OMY tstshls ts,6dig dz
Odz0Odzd L O -BiRk fetzls dzr & o BSE tzisls Of s g d3j mlze dgj jinw ) dfts
MisOlsdmisdud M dJ Bedgazd 7 qbmidrer i stjiidgnsen,
I coyjfmej {1 dfdtedyuimSds L dOyjded2 Hdzw
i sd L so Odzd I)*  H Odpdeje j Hiz@isfiny il W@ Gis & toH 2
QR steOr d Mktsyd & NMEBEOdr Ol®@shY j teds A
MlsOdzydw R € dzd BOIsd Uj MS 5¢ 5[MAdoRIF 900 111 terdrs@fL L 9]¢
vOCY ] Brdzd ftetsOdzOdzdL qtoetso Odgr HOdzdz' | toj OdzOc
0.2510.25A L0204 tetfasH [ HOr79b 48 h g tzv alsyj dz
ftoesHtsdzy dIsj dzt dgf 7 dzgOB dzs HOa h damw dL d3j daj dad 2
My sd Ltso Odzd f)!  Mtej Hdzj dsj MB Y@ ji jHe@ d&a@0 P119OR
f sdzlz yJ dzdz" § f f sdsht s ddels § of sdzv yd ch § daegf @
GO J to s lsHimsdze s 1g jiZ608. 5 A [Harrissetal., 2020].

Il COoyjfmlej Stddyjmlse jddets? ROLOCIjtedmisds
CL ¥V dydj dzls dzddgj 2 dztse s Istej dzn O. l otso sH d dzd
stoj dzHn s T d M-S b sedPdidgal fif btse dzj &5 L dzO
bl Odetso dzj ded ™, dzOMStsd €5 Isoydss &sHj d dzr j
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Cdzd 3O dud MSdna dL d3j dzj dzd?2, BT dzts ftetso j HJ dats f
HOdzdz" = CMI P6 M) HOdedzr B ) Is j lsjotissislsfdi ugj tpg d
dimmdzj HEj 3" 7 R OEOL it @OEL ptctso Odz' dzO tsfde
Myd dzOted Vv i3S 4EHFPFL OMmud Usdzj dzj dzd 2 ~ OwLOCIsj Bd M
sSMOH Ao HOEIs ftcj HMIsOo dzj dzds | d& dats ¢ tkd Yte[@zj B to ¢
f sz yj dime'j T Ny . syj dzC d oBd y BsHj dz2 dese s t6OL B fe
tcOBtsls] IsOCYj ftedoe jH de C OtelsT Csdzd yj mlse ©
IsSteJ dzH "™ BHdSEts L dzZOS O.

3.2. RL®Bjdgjdzgdv ROLOSKkjtedmisds Isj BYXXexRisbier
f 5 Odzdz’ 5 dzOB dzs H j dzd 2 JCM®P®N O d3B dzv  Bis H

486 z@fPdadzr d@3 iB3j Isj stesdzse dyd MEdr MisOdzyd?2 d t
f sfmdzd H dzd | 40 dzj Is ftosdmMrtsHdls ftcOCIsdu
Is 4 &3f 4 tcOfls dafip.

1 ddi3s?2 dzOdBtsdz " dj s @3eOls Wtste r Msjisddgf vy O Hslg figsy
deCilsdui ME et 8] tcjiAu/djil sfaLixj "af dssPE da@bify g
slstcd yoOlsj dzv dzr d&3d Istcj dzghn OB dzO@ ¢ cj | Of OH dzts2 ¢
O OS] o yjdzsteOdz dats2-¢ YUBE)G Y 0.6 A tHD,B dzt 8 dzC
fsdzzyj dzdz’' §| ©lstedyOlsjdz dz' § Isjdzijdeydd o] dd
l JmMdes?2 d&Odetsdzij OCIsdoeodetsy Hwsorhjdedd Isd o&BY 4
sj etedststefdd fosMmidedied MjojtedyJ § OttOdzdzj dzd
o j dzd Uigiwe Owils | sMis tsydats 2 ddBdtcd d dz0 [ 8 tots
BOC M BOdz! dz" d3d L dzOyd dedw a3 o ) dg" A tej ¢ dsd
o J dzd ud ded J Isj &3 j Ol k! 2 Aps/ 1S tsdajsidn s & Bgd3j Q4.
I silstgwdassy j 2 M$ 52As Q& Oojdzdae@) sinjas b t¢ v dB dted.

1 mJ 4t udmdzj dedz" j stse j dedetsfylsd " tstetsh s f
dzd dzj 2 dz' ~ Istc j dzH 59 , f sz yd dgdzr = (5 1t OdzOdzqd
] OdzOdzdL © fHtesdmMratsHdl L Odzdy J dzd § L dzOy4d dzd 2
sjtctcdIststcd @ (s®OBHdd, sB dzOls slsted yoOIlsj dz' dz" ~ [
sdBdtcd 9" Oy J dzO L d&z2Oydlsj dz' dzs MmdzOB § 4 .

tdLlzdz O™ t©OMYUJIsO IIstej dzHtse Isj d3f j tc © GNHRS'
(dfim3d. 2) © MijHd B fsCOLTr 908ls Btsdzj j t©0O9o datsd
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sgtedlsstedd M@0 o6 c¢1991yjd 5 HOdd & &,
dicj OdzCERASL  B.d%). O, ¢, ¥, §).

1 OH MmEMj2 forhjddj Isi BI@idOs&ztcta tO©] dftsdm
MejrHda &5 65 dSSHj v d§ Afgts 190 edefjdets 00} 1iydzts 2 0 d dziizls
dsfjde 8 (M BOSCMHdBOd df d3d L dzOyJ ded v &3 dzO
sj s j cOkter Lddis?2 &0 ¢“cj wdedted, { tsdzkyj dad
6] OdzOdzdL O, o MejHdz BsH]d dF B tyj dzC OF dzj ¢t

4 — ‘ *

o BEEEOEPANET - :
20 40 60 80 100 120 140 160 180

40 3 —
20 40 60 80 100 120 140 160 180

40 =2
20 40 60 80 100 120 140 160 180

& N
-1.2 -1 -0.8-06-04-0.2 0 02 04 06 08 1 12
°C/10net

tdmEzdetsC 1. 3 sts1 WWdyddjdegls? dzts 6 ts Iste § dzH O

9 5L HAECEA® 4 u / dzjOls) i s B s stesdzsec Yy MS d d3 f ls
dtc j O dzCORJALSEZ ( B, G2020 wWG)e.9 HEZI9 L dd3r ( O, B )
dsfmi(dad, L). wbObdMmdui MSd L dOyudB3oH daj it
CsdzsztcOBBd Hdzw MIsOdzyd?2 d hlstcdatso C 82 HzY to]
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15 HOdzdz" a3 § dzd B3OS dud ME&dn My MO dysitodzj B W
Isj i3 j tObkzter dBsyjls fosHsdydls: qw, ds Isj &
Myl dzGBR 4 5 dzOH Mizh j 2 deddg'd? fuldtekitsd) @ o dzy Bls dzo
BBtsH j G203 4 Ay /HEY dgjust d | sflsts D&isR/ 16000 jeldE O dzj
1 Of OH dzts2. wdediag g > j Mis S SCE 8 fy p ZEBBEVL 6 ¢. 1
sj B jteOblzter o jMdes?2 d dzjlldmds 1 665 pEjdey, Misddgsd@p
ftcOSIsdyuiMSd dz0 oafMj2 Ikjwedlsstedd { shmAu/( I
1 Z20ydlsj dz' dzts j o j dzd yj dzd J ftej Hdzaj Mj L t5dedz’ R
Fojddujddjds fsolststew jB3sMisd + CMistj d30dz datsh o
t simdd. dlsObdMmisdud M¢d L d2Oyddtsy ko ddyd da
fsMmdzj Hdzd§ HJMWIsddzj sdy ©slsdij yojlsmw ot oy
Isj B O-63d Hdzj 2/ M L sde/ 1] oepjtsd) sdejulsiasdy diB®tadziss | dpts &
(tBM3) .5 ¢y O vdHdeffsdzzsMistcs® o jsdfdgnd @RS o
or M &1 j tOlskte OGS Y j BSlsdgj yojlsmw
dztindzd dz' N I J3tfY O-Be dzj 2 / M faj tsdz/ 10

-1.2 1 -08-06-04-02 0 02 04 06 08 1 12
°C/M10nert

{ M @sZ. wtjHdd] §t &sHjdvd CMIP6 i
5j Bf jteOlkte' oBSLHEZRO &O202d ¢6. Afb hiSdidms &
ssi2 45 (065, ¢ p-2000¢lts My GERe4d d3 B, SIH 85 , (az)
L d&3ts@ ) ( O Jgh) dzts 2dzj-tb)s dizd ( wffz) dz' & (



> = H 4 Pl N
o oA - g K ¢ .

' by oot : S
SRS
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40 : 40
20 40 60 80 100 120 140 160 180
L [ I
6 5 4 3 -2 1 0 1 2 3 4 5 6
aHen/10ner

t dMEzdzt8S St WWdydjdalst dzddzgj 2 dgscts Istej dgH O
0" MBS ddigd (®% | 9% %zls2e0 o¢ «.9)8 1lsj B j L Ok to¢
(ade. /10 dzjls) §t &jlsj stetsdtsc dtay O@ads] Lijds ORBRAIS
919912020 c¢¢. Hd&" Ldd& (O, B), ojfjd (o, ¢
L &zOuyddr j &0 bkttsedy O0.05 IktejdH' §sSOLOd
hsediBso 82 HAW tj OdzOdzdL O.

1 5 HOdzdz &5 ERA® dz® dzdiLCh) dzjlsifddzfj jls d u j prOMissls @  H
5] &Y j cOkicOdBd oL tOMsOjls Mdd djj oMmjct dzj
Bsted 2, O OS] dstew ] thdf s dets AR aPh s dnizi" iy Qd
dL &3 ddf Hzd Btc Oo dzj dzd ¥ M H Odzdzr dzd gy GsC) SBS, dzth & d M §
B Isj stesdzse d ud it dstz B zG gy 4z j §solststew j &stsMmlsd
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Slsd3d yO4 Ismw |, wdaO] ¢ dds ditesfdzlz tsiPlaia s Ols st j dsts s
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