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Abst.uoSacearuag f ac©)opohéuti on frequently occurred in Nort

health and ecosystems. The meteorol ogiOgpad| Icuotnidont.i olnns
study, the interanualedematicomopopybatwesvmtever in
was explored, and the reasons of its delc%%0asl, clheasnsg es m

cover could enhance net heat f | ux eanedc osntniencutliaotne ipno ssiutt
positive EU patdtresr mirme sanldt eeditiemsheotsol ar r adetéetei on i n
natur al eppssecanson$ and photochemical react@®@ons in

concahni ons. Howed®93Qs aftlee g dhet mieldge of the dense sn

northward by approximately 2A in |latitude and accompa
regi on. The connaecgomahisesamobld pRbweameandsisgni ceant
influenced the stability of the predictability.

Key w&wndssia pattern; ozone pollution; snow cover; Sc¢
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1. Introduction

TheEur asia teleconnectigoas{ EUpt panhtaeynwageatmajorin
(Wal an@wet zI1 er, dmhla,2 §Mamh)g and effectively | inked the
pol ar regi on anda mrHhes,t e2rOnl 5Qh.i nTah e( VEalLh gp at tceomnrs i s pse arf s ciem
of geopotential height anomalies over polar region, N
(Liu et al., 2014). The impacts of the EU pattern on

studhesphdse and intensity of the EU patternlLihmve i mp

and ,R&MHG as well as on the Siberian High (Gong et al
an@hen, 2012) . The ennsh arnecseudl tweidn tienr |noowesroot emper atures
China (Yan et al ., 2003) . Li kewi se, the EU pattern s

China and thus played i mpbirtathtdinobaexmB-Apdgualk hddd)p
the EU pattern-biowotkiuegcéddghhandr ahe East Asian trough
var i aobsiumneyr precipitation over China (ZhanqNoegtt hal . ,

China also had close relationshi gfWeiwietth atlhe [120r0gde)s.t F
the-lEWe anomal ous atmospheric circuda@anmalnsEadaant sAilanmemnr
and a sout hwaest sRhadifiod swhketropi cal high. Consequen
severe drought duiriong tawddege 2i0dd)of Mb9 Eedver, the pos
pattern in 2016 favored downwardstmot é oasdandussea&sul

temperatures and a dry atmosphere in North China (Li

Hi gh concent rlaetvieoln s§ zoefm e rfo@wenguent | y ehboste ravierd atnadg & tnh
sol ar radiation bddaownse apteotacched mircagle dr auanader such me
2017). Fhkhal bamgemospheric cirepglaltatond metsocr alt @egy wii n
appeared as the positive phas)e eoTfanohnea |Eolu sp aantteircny o lYd mi
over North China, as one active center of the EU pa:

efficient adiabatic heaantdi ag@,arRd 19Nt eGeaes anll PkHhNumMmeo o

and volatile organic compounds (VOCs) are emitted by
(Zheng et al ., 20L8kpacThesndepr dcghsal geafe ir:@tiet nectaei O
al.,).2018

The vari al ipeat tiiglr stnhleem gte wgitnh MNorrtfrac@h iOna wer e both d

spring Zdmamcg negts &l ., 201B,; Aiotiet sata,i 6€1@8nodARVDas i
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closely related to thaetsemmert lEds¢ edrcmahniees i omen i nf
et al ., 2009) 3i nSuNnormetrh sQuhrifnaac ec |l sely | inked to the va
Ridge (Figure S1) and the bridge i0n 93 taddpbewe ee wast h
relationship between sea ice anomalies and EU pattern
after -1t%%0smi(dYi na) et Tlvwke . seta 2d0i2p0ol e of spring snow cover
cl oseellayt erd t o the East Asia summer monsoon by stimul a

(Yim et WHen RWillIOdi.ng a seasonadr edraddeidc tmeanre omood eolg yq f t

cover in Wesel Sithbed oms aadpeédiiecti vely increaded t he g
However, the physigahd mechbwncsewmsr | am&i sfgi IOl uncl ear.

Two open gquestions are as follows: (&) aHademeheotf ol
inrMMdh China changed over the decades? (2) What is th

connection? This study aimed to answer t hese unr ev e
mechani sms. The remai iders dfoltl lhbiws . p Seent i ionn @r glaersicza b
the decadal changes i n relationships bet ween <cl i mat
mechani sms driving the changes were pr opamrsdkdnamnds seaxrpy

di scussion of the results are included in Section 5.

2. Datasets and methods
21 data descriptions

Thgl obat eblalsickta eat moonft hl vy osncewtwagptriovonsed by Rutgers
(Robinson Bdadsead dan Lt9yOeBtfjhbedtiet act i ve Mul ti sensor Snow a
mont hly 89 I 8% ngdvatda cweé nl eTag e metirdaetalsidd. li it y ean astnlypiss s
darautdianéy snow observationsalasomMBakpgiohn@dgetwabkest az2.
downl oaded from the websiCe&n ditd gavi/ali gh éttieee t hlk/etda®d/ ai s o
stations Wwereobkkettddta WO lt2haftieme Mpwhliy ¢s e@do nt e | (
concenwi ahianbori zdlti dIAd weakbatdednfobm the Met Office

eadl ., aptd89e data are -weéeldet gduasedl ysi sSea ice

The Mé&der Retrospective analysis for Research and £
at mospheric reanalysis in the satellite era using the
5) with its Atmospheri DA®Pht aThWsesmmit bkatbbngiSyalt emi ¢IAd

3
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resol ut Aloat iotfu dodI Gbryg iOt. bdke5 wer e taken fr oent ©d40d.7MERRA?2
i ncilnughigee o pot ent iatl ShoOnghPwB@GEBPat surface air temperatu
area fraction of rioddldarand alyew dlea whs s(uBLfH)c,e aiinrc otneim
shortfwaweur f atcwawne trrssuriocfaga deonnet | ongwave radiation, st
|l atent heat flux and pMERIRZAttaat isopna n BTOhregB2iGErbem tilhdleyd me a
fromGobhddard Earth Sciences Danhte8Brasdddxn,f ot mat iadomo v 8 e
at mospheric variablestWwerdidltdo geoenladtaded Euromean (
Weat her Forecasts (CopeRrOildud Clipmratte tGlranmnds e erati oa

the robustness.Mofdi f hedcbnomhmu $/eleecgesoarrdd infde & (0228 L5t) (e2 02 0

cal edbaftthseu mneed i wdadsx f ol | ows:

%5 p umm g Summ 5 g p LM 5 1 1o

where Z500 represents t hedgeoeathantsi ale ntodieg htheatar®0

GrodmedDgcloncentrations have been observed since 2014
term standing climat ewee mplad yhech Dlziopme. wlem tdiuleii B dda y ,( O
2018which has bedn(@2d0IfP BBd bvbays Ygmoven to be a compret

i ndex dettheer maanxiichggi | yhavenaget Bati op Tdfe cononel (aNMDA& @o

bet witeleen observed MDA8 and dail y-2 @MW twhasin )0eh6e210 fiféa rmutl hae

for O WI in North China is as foll ows:
O WI = normalized VilnlomlmaH inzoerdmaPli z+€e dnoBrilmal i zed DTI .
where the V1-8wmér aged hme rair igBimal N, win2dAmE5t , 1t0hen Bl is t |

averaged boaingtatrig(7AByR2AILZ20E9A t he -BVeimggediepiatrimtai on ( 3
42.5AN12AEPRA and tthlee-aaDdelaagesd di fference bestuwefeanc et he

(37143MA8, 112AK5 and at i280, "PROAAERDe 5Ahor mal i zed process

the abgmahege st anTdhaersde dneevtieaotrioolno.gi caseflacheirs ey i cet k

i mpacts oghhMDA®eOe summari zed ianofmabous SAudddrhby zamg
V10ml ) tr apnrsepcourrtseodr sO f r om Yangtze River Delta and sup

in NorfWi@Ghiehaal ., 20192)GMbpgeepr anicoirpei 2cal200uxin cionvdpie @ aatnec

efficiencybl ofcksdglwiegh(iPe n8Fmd!| efl ekegh troposphere cor

anticyclonic anomalies and sunny sky, and war mer surf


https://iopscience.iop.org/article/10.1088/1748-9326/abc915#erlabc915bib5
https://iopscience.iop.org/article/10.1088/1748-9326/abc915#erlabc915bib2
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oprecursors and pbDdt gclBémi cal reaction (
22 GE®GSmM simul ations

To verify the statistical physi calMD®e8czh@numensi aald
simul ations based on Dhehreenstcad vernChompf mgdeb d § SE®
and carTrhiee dGEWeSSM. ethod ncl ude ss-NQvh y r coapbend @Ond aer osol
more than 80 specBey andaB8WOd P8@acitiwers by the MERRA2
0. 5Al°ap6R%ontal resolution aqgri &d70weriStAKjadid G AES s ov
The simulated ozone concentr atirens adwail rede©tEhneesns f | u x
Si mul.&Nbwohnesr e are si x maijmeralc orngatarteandgsp o(rit., e .P,BL mi xi n
emi ssions and dry dJdepowilteimem,t ewetf ode g G@O®Ethieagebddli agn
Becausleocnadn pl anetary bouwasarysedlyer si( PBILAt ichojir yghe ¢
depositibenmntolwe e RBiEn avlewicdtteldi n t he mi x, L. 8§C¢Hpated agyi £l at
terms, t heet vdaelpuees iogfixown emel ynemadcodnanisthdi(dd sma@@p 6 pl .
Consequetnhtd Wwmajcarelmp cal cpmoeesmaltsewirtonl ogi c al conditi ol

c h ecnail r,eatcrtamsport, PBL mi xing, convection and their

Il bhis stud@Ghemhmo G&lOSwas dri ven by chanlg9820 1@et eor c
but with fixed anMhXxmpegeémwminc i emiemcibaungls h@ BOAEGM) i ndus
residenti al and Lir aents patlrhtearte2f@lir7es e ctthoer si n(t e r Aawenruea | var
mai nly causedl|l bpanméhhebmel age gaeMbDeABanmal yzed in two way
two indexes (e.g., the years with the highest i ndexe
was designed gwstianimpiarctghged o p actnh eMMAI8n ONor t heggChama t( EEX
di fferences of simulated results between sik9®0 ghest
2018. The second composite attemptrday AN nwew voény t he ¢
MD A 8 3 (CEsg . ThavaBX execud epapgieant idoWRI09 A& H9 D290 118n esardh
per,i otdhe si mujwatceodnpMBA8 etdhtebeewebowest andsndweerhi ghe

anomaly values.

3. RebustandCehanging connectionbetweenOWI and SCwss

MDA83:h@ ghly correlated with the meteorological condi
OWI to siOnwanitatitdes in North Chinaefdee sSadi®i porer2 od)

pollution. Although the calculations 0if20QWI| iwerae regh o
5
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backgr emomd tairri ng st aiNi,b olH(/l. dodt 283 a@mad derad. IOWI istt aibd
reproduced t hieatiimtneriann no®asl @rvidesd t MDA i na dmeenn 210ilrle tiol
Figure la). -meas, OMhecaumumimer used taor éehadtit edtmet der ploo g
interannual time sChém. mddelt hwamedeipV &EEOBRl mcondi ti or
20m8th a fixed emission Ghelvewed Thiemisliawul ian tear aviDnAuda |
observat 2O0M20 BH&Uur engr emoval of the |inear trend (Figur
GEOSChem simul ati Opfsrc GEGBh e ABai nly reflects the | mpa
variabili Owian modmuflaacde ng the dispersions, emhaetso ome mi
i nter datnigored )@l The2ad@erMfdliatiiean bet weeam tOWd acbnsde rsviemu |
MDA&s;was 0.6 fr om( albOo8v0e ttoh e2 09198% a o d n ft-sheke 2clenil egekprr e
coefficients maint@d nefharexinderfie 7TOWIFiTgRad@darRe20ild 1
and 2017 were also consi-GhemtsiwimthathensetcbBibgerekedahe
OWlagreed with Oiama cad eesds fMDIAI8y r e f Ose etl ad etdh enewv a&roir atl iogn

i mpac@pobhiuni Nearth China.

As aforementioned, t patpesint imass fhhasna dfo thteer eEW c |
interannual variations in the OWI (Yin et al ., 2019) ;
detrendin)y. (IFi gtuhe N3 years when |COW |rsetdacnhdeadr de xct er vei naet |
the EU pattern al sol Esthoowesd Il asrtgaen dvaarlda edseov(i inattei nogn )f oirn 68:
the | arger OWlI anomalnteshetTweerotrhel BU i io@d & ed d d O3 idGnéu)
al so exceeded the 99% i20h8i Ebtnexmhmereivmd ntd,urtim@ <sLi9BWIl a
val ues in thehisghkxe gyte ag @ad rwit thideo whset EU | npexietsedve( i gloe
mi nus | owest). Because emissions MDIA®sIdn FKihgurse ghd fi s

from di fferent phasesveorfitfhibeed BfkEtUe had figpmed toihd ®narndch N

China. Thehemhysilcaplr ocesses o0 #fChezm nsei npurl cad u cotniso nweirre QR
the EU pattbearghwpositive phase, chemical reactions h.
mi xi ng hawalnueegsa,t itvlee s-aime mifc all | p rpcheyess $ceadr evsausl t8 .ny7 nibar
(Figure 1d). Fyueratrh errumonrien,g tchoer r2ell ati on coefficient be

(simul at@)d rMDWA®8BIi ned at appwasi matseigteén?l|l yOabpvantdhe
(Figure 1b), indicating that tOkree lcaotnende crhentoeNosrr dolba giya & n ¢

did not change over ti me.
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Figunfe)lThe nor mal J-Aean v@Wli a(tibrohe X, (i bmMEWea)t e d( rMDdA)8
2018 d obser @¢gd MMmMASNn 201 4fter 2048r enydanrg. s I(ibdi nfchec @2rlr el at i ¢

6 -4-20 2 46

bet ween si mud(arteedd) ,MDOWBh dOQ BUac Hhe

confi dencGonpeovseilt.e (dci)f ferences(anit'he Ogi mwinatead bMD A ed

the six | owest EU i ndex

(90%) <conf ttdeesntc)e. ITehveelgr(een

fluxesmmdzrone (uhpifromoiChedGHO®S ween
to 2018. The | eft axcihsenmisc alheprnoames ods it heeh @rhiysadalcarleacti on

(Mix), convection (Conv)

Theayr correlation

weakly negative (figure

dur i nigl 91988 A P1 ,a nkdhgsree cda)y el ati ons

and

¢ emeefafni

year s

box

their

cBE uer nat ssi

2b). TheabavVaty of snow data

Bai kal) was verified

tempor al correlatidat anafl ysmewi dadckelr e aReaf yese s Wel vewi
the site observati6®mAN;9 275Me s @ 8MBHA R &)(.F6BHAU =,

mean erfeamMM Eurasi an snow

negatively correlated

wi B)h.

before

bl ackindiod¢(@deacseleidrea ) ( d rhaes s9e

from 1980 to 28HM@Bve Tthiee wh'b Woe

represents the

in

the six highed®t80and

sums ( Sum) .

omi tted). However,

three regions

confirming the

cover

iwB

t Fhuer tshuemrnmeorr eE,U apsa tptoeirnnt e(dF i bg

ice anomalies i ngt BOBAONMKEINA gRf 6gBSsOSbridged

fO om 1980

|l ocation

ab sstnvwoeae nc ofwlgea n aGWl

di sappe8r éeB2duFigy

twhhiivwca s e@li Do wiag n idfeif ¢
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(a) 1980-1998 (b) 1999-2018

80°N —— 80°N =
c s __ = R S c = ~ v‘,
- 23 w D
DR .
60°N - 2000 60°N -
40°N 4+ - % Nk 40°N +
20°N . 20°N — ‘
40°E 70°E 100°E 130°E 40°E 70°E 100°E 130°E
L N R

-0.7 06 05 -04 -03 02 -01 01 02 03 04 05 06 07

Fi gumhe correl ation c oenfefainc iOaNH t-nse relthe tAWecew ctoh8e@ @ JIAD P 8f mom 1 H
from 1999 to 2Qqlh&.t dhiidn goyahti @ et lWdaott st he correl @9 0&Mhnhn fciokdrfde i e

|l eviekesf{). The green box represents the key area used to ca

Durin@g2098,0 t he correlation coefficients between OW
( 4 significant atvetlHeée N@AYUs c o mfsii dennde chat at the 95
respecti valpy. (Wd gallreo 3cd@&rc kednnihmg 2dorrel ation coef fi
and OWI icd, Fbogtur eof3 whi ch showed dethdtaherchrarbigprege ah d
window (Figure omitted). Thweswaer rsé lgait Of adeBa, b &t when 9 Ol
confidence |l evel) during P1 aOf8i be©Oamés) nel gni fheano

wi t Bre®thaed from 02idn i M2 P@FAtghuer@e. 63e mo v i ng tShoeu tshiegrnna | (

Osci |l |l at itchrmes(egErNeSIOa t, 1 can nooaset fhfainmittelmtest i ngly, the connec

t wo preceding f acitlolruss tarnadt et ch es iEni |paastdt)deer ciialdaatl icsh,a ntglees d
bet ween mdwaasndon3§ (giOgimgizf)tilteanftor mer peri od; however,
anSligrwas only significhaha0g O(ddlguriditErhedrinedagab@trtee S
mutually indepewedant rhemaumge ctome e2hti on coefficient I
l evel (F.i gulmer ef or e, we specul ated that tHheviempacts

pblution in North GCé&fiamdwege( Fohtume mhinddc d Hiomye vieact or s

EU pattern to influencechéanrg@Bwfomd R ELRiCno PRl nc,FN ayjutrhe Gh i
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FigumMéde3 norwarliiateidkon i n (aws(r @9l ((bbl aGWI) ckéabbl Hauc&)8 @Gamnodd Sl B
after detr-geadinglid@hag2d¢orrel atwsam@Wlo & fEfU{ o li,e eQdsp ndd ween ( ¢
(reedf bl ue). The bl aciknddoctatteedst h(éenx@chefecdceads)siedeénce | evel . The |
4. PessiblePphysical mechanisms
The physicadhomwcth@anachmi evewsadhes iOpppalcléust ioofn S North
still a new question to the best of our knowledge. As

-

-

P1

ti mul at e

synchronous

tchapah dgsd oi mntdhd yanwod ©igdh etalke i@y

npct the atmospher e donhetnRéamtbo! 1OWIlNg de@aarpms | ( and M
atitudes began o mel t and had obvious interannual
eanal ysi s bdat@e,l(anwdllleywgo S asdesisatvedoweeth meant t hat
urface reflected | ess solar radiation and resulted

adiation and heat the | oc alt raotpnoosshpbheerreet (f&lo.m t2h0e0 3s;u rC
016) . Mor eover he changing | ocal soil moi sture enh
nd atmospheric temperatures (Zhang et al ., 2017) . F
nhaeed th@e0500WOPal thickness and represented pdHalidewve an
nli r meyer, 2017). Compared to P1, the south edge of

pring shifted maortilywAdimy lappt axdiemduring P2 (Figur e
n radi ahbotmwHMexgwave) | an+@ nsheerastli Sfdlempo vied nort hward i n

n net

heat

( Fibgurce .4 We

specul at ed

possibly

contrivanedOWb. t

he

othaeffidetsi norsmhovar do me®Iv,e ma

changin
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Fi gurelhe
Ther 6gr een)
t h ewdSiCla n d

di s pldauyre dd @1 91998
coefficients

coefficients

Th

il lustrated
as SAT,
convenience,

toget her

e

0.7 06 -05 04 0.3 -0.2 -0.1 0.1 02 03 04 05 08 0T

sout h

duri 690d@n feixccereae nlge v ehle. 9BHe | i near

-0.7 -06 -05 0.4 0.3 -0.2 -0.1 0.1 0.2 03 04 05 06 07

edge of the @b &0l QD cavcekr) @dhmRACbdo@Ereidnjgi o n

box represents NHEESKew)aTlma excrerde lt @t icah caud aft fei ¢

surfacehoettWwWaadwavednahbaaftt P kauehbasemeitbl e)

(shadii2g )l 8 af dWhiitoi®ed¢ W at sihn chiggat e t hat the ¢

duri 08§0d&dn feixad e retaded Shttg)e X hitea PbPb backheepoeresehation

trend is r

responses oft rgeoopsoptheerrtei a In dhueciegdh tb yis m etghaet inv

decadal changes; that iwslilahd gb5§0|if acamt

di stributed more southward and were st

t haen dr ohleeast offl urxa d(isahtcartotesnet € i 1 d )o nyevraer e c &n

net heaahifclhu xwa(sZ haavnegr aegt® diacl B W &4 7AW Ys)t a rSd b e r

definedwsasl tNHFas evident that tdewiatt meitsapghreeNeHIE weelslp owis
those ows( Fiegsr &C5 b, d). That is, the enhanced net h
Si beri heated the above atmosphere and result+ed in |
troposphere during P1 (Figure 5 a, b) . I n addition, ¢

t he

heat

t han

aforementioned
fl ux-ci, natthiregsupteerdi d responses

dur i

aniMiayy ¢lIFogiue eamomagl ibs iHD whepreirl, S

were distributed mo

P1 (Figure 5 ¢, d).

10



258
259

260
261
262
263
264
265
266
267
268
269
270
271
272
273
274

275

1980-1998

(a) Z500,SAT|SCys

90°N

60°N

30°N

00
120°E

1999-2018

0° 30°E 60°E 90°E 150°E

(c) Z500,SAT|SCys
90°N

60°N

30°N

(b) Z500,SAT|NHF s 1980-1998

0° — T T T — ,;l"
0° 30°E 60°E 90°E 120°E 150°E
N T [ [ ]
-0.7 -06 -05 -04 -03 -0.2

FigumMéde5correlation
geopotenti al
t he

indicate that

the anomal ous cyclonic

The -lAdMa n whisHiFo we d

-0.1

or

0.1

90°N
60°N
30°N
00
0° 30°E 60°E 90°E 120°E 150°E
(d) Z500,SAT|NHF s 1999-2018
90°N
60°N
30°N
00 1 1 1 1
0° 30°E 60°E 90°E 120°E 150°E
02 03 04 05 06 07

anticyclonic

significantly

covelfiflf @) eows(sSh NEEF)weamd t hrer fSaLc e
hei glhro@@lob A® 9BP 4 a(cdnt amrd)Theomh I th&aSI dctht .10 1 8

centers in

he ENSO signal,

AM.

air temp

correl ati o(n9 @enfhfcidceitcevsed ) i(NTbBoagi egnebllcee

The |

posit-mgaencBRr @bdti on:

t hese c¢

OWI 530 .duringeP8BaiFi®eunovi ng t
showed no Faiirftfherreidacter,0 omhé ous
Figure 5a) had significantly

confidenb® hewmebpheric

EU paitnt edrdtAi ng P 1,

North China

7¢) . Sinking heating,

ultraviol Bi gumwrreeiséaud jgeende fiinci al

(Lu et Jaln.d,

responseMayywenr éApalirhost

in North China

NHfwsand the EU (OWI)

at mosphMay c( creengdrer 3o X ens

positivdbcaboelkattiheens95b

anomal wseeo ud tdi mplpaetaegd alsy proesg & ti iy

phditPdPchemMucat

11

(pF8iagAusr eonéeb cent er

wer e-asnidg ntiofwagerasig hé me t hkei gnu de

Ja.b alpit fRfoehrge n(t | vy, t

di sper sébd

(Figure

of t he

6ebs,

EOvepattern,
(7Rai) g warna

i ntpernescei psiutmalitid golmio n @ F inagnidy e wedar Kee ra h d

he

6a).

environmentprfecun her s a
nort hwar d
iamds hmamed i ¢t Eil @gui enp&Get

(Fi guwer & dqn gi)s tdeurrti nwi tPR2 ,t hwehiicrhsi gni f



276
277

278
279
280
281
282
283

284

285
286
287

(a) R(NHFws&EU) =0.49 ** R(NHFws&EU) = -0.13

-0.08

R(NHF ye&OWI)= 0.52 ** | R(NHF,,c&OWI)

1980 1984 1989 1994 1999 2004 2009 2014 2018

(b) Z500,SAT|SCys 1980-1998 (¢) Z500,SAT|SCys 1999-2018
90°N

60°N

30°N

0 00
1
0° 30°E  60°E  90°E 120°E 150°E 0° 30°E  60°E  90°E 120°E 150°E

[ N I

07 -06 05 04 -03 02 -01 01 02 03 04 05 06 07

Fi gufanhée. normali zed variatiBb imdexe( Jedwh] OVh d Y DB a@dP 18

after detTrhen chiumd e rcso rrreepd raet s eomt ctohed fuisan e nEWY, b@WWOE@ DBt g d NHF
19929018, refwast sviedikc athee tchoartr el ati on coefficientTsheexceede
correl ati ometcweeaTiB@entdA surface air temperature (shading
(contouB@of riAdM819b) and from 100Dt dide@h8e(¢thatThdewkior e ed
with surface adedtehhP 6Bl @ e eixeeete)leveThd green boxes repres

to calculate the EU index. The linear trend is removed.

Fi gureThfe meteorol ogi cal cashdl(ta,onbs) aTshseo ccioartectdw ansvist oS QGchoee S Q «
angr eci gisthatdiioog) and windsatr f&se@ hRa oma(mschoasdh ;dargteay,s vadm dfolf u x o w

and medium(clomd @ udBdvod rlodn® 81 9 a, c¢) and from (BB dMaNn&mt& (b,
12



