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Continental Slo>enia a nd Croatia as a common information 
area for pollen fo recasting 

Mlllc, B.'; Kofoi.Sellger, A.' & Pe1ernel, R.' 

1 Dcpanment of Botan y, racu lty of Scicncc. Unl\·c~ ity ofZ1greb, 10 000 Zagrcb. Croati a. 
Jnsu tute of Pub he 1 lcalth of the Repubhc of Sloveoia. Trubarjeva 2. 1000 Lj ublj::ma. Slovcuia 

'Z:tgrcb ln>li tu lc of Public Hca hh. 10 000 Z:tgreb. Croalia. 

Polleo has tx.'en defi nuely proveo as one of the most potent a llcrgens. Allergenic plants are 
characteri~llc for pan icular areas, depending on the geogrJphiC·clunnúc zonc and vegetation. Polleo 
concenlr.ltions of such plan~ dcpend on particular spccies phenological stagc and weather conditions in thc arca. 
11-ovidlflg prcvcntivc infonna tion on thc occurrcncc of pollen allergens in thc resídcnt ial and industrial arcas is 
cru~.: ia l for allergic indtviduals to unprove the quality of thei r lives. More over, modcrn human life sry lc and 
populauon rm g.rnuon allows pollcn allcrgens to ilggressively sprcad, and lhis is actually n macro-regional problem. 

Due to the.~e rca.'ions a lot of Europcan counlrics conduct pollen rnonitoring on their nnd neighbouring 
tcrritory. That was the reason why wc startcd a bi lateral projcct "Cont inental Slovenia and Croatia as a common 
mfonnalion arca for acropalynological rcsearchcs··. The project staned at the bcginning o f 2003 and we now ha ve 
fi1 ~1 ICS UltS 

We are compiling acrobíological rcsearches of the similar climatic-phytogcographic arca of the 
continental parts of Slovcnia and Croatia. Spccific aucntion was dcvoted to the most invasive aeroa llergen 
Ambrmia arfi'IIÚJíifolia . From thc bcginning of the prajcct we collected pollcn at four stations in Slovcnia 
(Ljubl¡ana. Hrascc. Zalcc and Manbor) and four in C roa1 ia (Snmobor, Z:tgrcb, lvanié Grad and Osijck). Rcpons 
aboul po llcn appcarancc wcre madc mo111hly and after the polleo season wc preparcd yl·arly reports and diagrams 
for thc rcsearchcd arca , which will be prcsentcd herc. So far wc can concludc that tite most impartant a llcrgcnic 
planLli in continenta l arca of Slovenia ;.md Crootia are Berula , Corylus, Urlicaccae.. Cuprcssaccac, Poaceae, Alnus, 
Ambrosia, Fra.rilms, Quercus, Ct~rpitm~ ami Ca.\fwrea. 

Thc project is ongoing and wc expcct it wi ll hclp in preventian of the sympwms of a llcrgic rcac tions in 
mdtviduals wi th regard ta palien hyperscnsit ivity and in the fu ture in forecasting the specHic pollcn season in this 
rcg10n 
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From Pollen Coum to Allef'!t\ Ri' ' or \leaninl!ful \t n >bl 1<> , 

Comto•s, P' & Clot. B.' 

E\CD 1f the«- are oo~ standard lllC'ttk'd, ~J h:~.·tm•qac 
trnl. tbe \\"3}' this cootent i~ thm rt'p01'1C\I ;u ),u callN '11 :u .. ~· b t bc',r \, oofu~n 

rruslc3wng. lndeed. !00>1 polleo "'1"'"' <'111 drff<t "h<-n lb<) >U p <Died ~' Jilfm-nt. 1' r\-nl rf !bey 
\. mg frum th~ >3111(' rt'gt~o.'ll1 Pollf."' cuun~ 3.JT t·tr::!n f T1"'1lt:\J ... mt n .. l.. ~} ruk~ f thumt. tbat lu;\ no tmri.fi 
tQ l\ h.:n so e\er. \1 ()("('()\·er. th~ art" a k)( oí f.l~o.:h.'rs thJt can c\rbm th~ ~olttT rrn c ... <btlc:'ft'Dt I"C'ppD ar 
~o."UU'' h.lcm.J ph)togC'Og1'3ph), pbenolog:o., , 3llcr~COI(It~ Jn thl~ ft'l;.trd. \\ \lo\lUlJ 11 C' lO J'f\~" ~multa f.l,ch."d 
mcthodoklg) that would tf)- 10 mJ l..e ~~e of all l.hnc fa~,.~rt~ Fu~t tn-.t aJ l'l" tunns n .. l. rt'f''n) hn t."d h' ra"' 
~..-oont~. the~ should be modulatcd by the dJff('T('n¡ ~J'<'.'h.":- Thco. thc ... ue rtrr('S('IltJ.U\COC. , h\1t1IJ t-.:- la C'R IDt 

:-ount Fin.tll)'. a cuisucal c:-stutuh!' of thc rbl . a' com~rrd to thc: :1n::rage C\ pt't'tN h.• \.lC'IC l't' ,~. _}k lJ l'C' 
wlc:n 1010 a·c..-ount. This can be- Ns~ on the Mam 1\llh..'ll ~ aSNt .\, \tr.s¿: Mm1mum (\1PS-\ \1 ~ \t~n 1 tro 
Sea><.., Mean (MPS\t ). l>1 rnrmum Yoarl) Mnimum (\IY\1 ,. ~lnrmum ' earl) ~' r>~ ( \n ¡ Eumrl<, from 
('.mad.J;tn :md S" 1 s 11 wlll be t::<poscd From Lhr-se ... tand.ud .... 11 ~houiJ be J"'."S~J~lc t~l ok.t1n t."'mp.ar<lNt· n,L._.. 
trom thff~rent setrings . 

Ses ion c4 

POLLE ANO FUNGAL SPORE DI PERSA L 1 LONG DI T 
TRA SPORT 

E 

Long distance transport of allergenic poUen - a conunon phenomenon? 

Rantlo-Lehtlmakl , A. H & Ranta, H. M. 

Dcpanmen1 of Biology. Scction of Ecology. Acrobiology Unu, UntH' ily o fTurku . 200 14 Turku. hnlnnd 

Long..<Jistance transpon (LDT) of biologicnl particlcs i ~ \\CII knO\\n CVCr) '"-hcn:. fur m'ilitnrc. 
phcna mcna callcd ' yc llow snow' or ·ye llow ra in'con1n1111ng foreign pollcn from dtstanccs of ~cvr-ral thou-,;mds of 
kilomctres ha ve bccn rcportcd repeatcdly_ Polleo from far origin hnve tos1 thetr protcin contcnl. the grn ins nrc 
crnpty and thcrcforc not allergologically imponant Howcvcr, polleo from 1000 km distnnce h:h hccn !!.hOwn ro 
rctain the por.ency nnd migh r thus also cause a llcrgic symptoms. Slmngc rtsults 111 m1tny publi 'ihcd pnpc~ 
concerning the start of po llcn period could fi nd cxplanntious in LOT pollcn. Early separate pcak.s 111 sc \·cml pollcn 
calendnrs certainly rcaso n in LDT aud not only in abnorm:\1 mcrcorological condirions as oft en suggcstcd Thc 
LDT phcnomenon is not easy to study 1f no local phcnological obscrva tions exist Extreme gcogrnphical nrea\ lt~ e 
Alnska or Lapland in the North , or rcspectively. Southem Spnin or Italy are natural LI)T study nrcns Whcn non 
local pollcn (i.c. ma rijuana pa lien in Spain or polleo of southcm hcrbs 111 A la~ ka) cx:cur, LDT 1s !he ob' 10us 
cxplanation. To find out the origin of forcign pollcn, tmjectories of a ir currents backwards are nec:cssary 

In a llcrgalogical point of view LDT pollcn is cspecially impo rtant a1 nonhem latnude5,, ..-.hcrc hrgh 
frcquencics of foreign pollcn oftcn occur 2·3 wecks beforc the beginning of local Oowcnng. Global wannmg has 
bccn repartcd to induce generally an earlicr start in flowcri ng of allcrgenic plants in Eumpc. but rcsult~ conccnung 
thc northem1ost arcas of thc contincnl ha ve bccn cont rnd ictory lnstcad, LDT palien m genera l hn" mcrcascd nnd 
changes in a ir curren ts due to c li ma1c changc is onc of Lh c suggcstcd cxplanations. 1ñc ~cpara11on of LDT pollcn 
frorn local production was studied at Kevo. Finn ish L.1pland Two approaches werc used to mar~ !he begmnmg ol 
pollen scason: cumulnt ivc degrcc days (d.d.), and the date of anthes is hascd on phcnologtcal obscrva Li ons. Us ing 
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lhoe urt• .WC.,lbc 1 'it tllrnhold ,.,del) in""'" alculate.l ÜDI) phenologlc;ol ob>enauons P'< rtliable 
resulu b.Jut tbt un o( local na..tt•ng 

To predi t U1f polkD episodes, a rebtosl\e modcl 01 aunosphcnc tran port 1> needed. and agam, 
net,. i of pbeoolopcal ol>«natwru andlor rdi>blc phenolog¡cal model v.ould he essmualto deu:ct the po>sible 
pollcn JOtm;:e ¡ateas 1l1C computa nxxk:lt:an ~ bullt on tbc lxbn of t.\J~tiDg emergcncy models for radtoacu\t 
nu.:kar ertulWXU Only ~ 1.:hangC"S ~pcc1all) rn ~ltm.:e damens1ons and othcr dctilib art n«ded B01h ,m 
smallalkrgen•c parudc> aod mtact polleo grains <"3J'l he modelled wtth the s•me program In the futurc v.e hope ~~ 
end up w11b the prOiot)l>e ol thc atii'IO>phenc dt>p<rslOil model for thc: LDT palien 1t "ould he a usefultool for 
<vtry da y polleo tofonnJlioo f>Cn·¡ce A mullldischphnary collabornuoo and combmed netv.orks of phcnologist.>. 
mera;.ro~a~~. a.Ucrgolog 1 ~L\ and aerob10logbts "'ould be nsential to clarif)· the relauonship bc t\\-ttn changing 
eh~tr. alkrgml and alkrg.¡c dasordtrs and to tmproH forecasung accuracy and tfrectl\·eness 

Tbe bcbaYiour of thc atmosphere in Jong-range transport 

Fraile, R.; Castro, A & Calvo, A 1. 

l>epartment of Pltysics. Univcrsuy of León. 2~071 . León. Spain 

·n1c pu~ o f th1!. paper is to rc" 'c'' Lhe basic pñnc1ples of long·range transpon from thc point of 
'"''e"" of Atrtl05phenc Physic!. 

Tht u-Jnsport of a_ll aeroso ls. rcaching the atrnosphere fmm their place of prcxJ uction depends on 
ropographica l and meteorol~z ~..:a l condH1ons. In many cases, 1t is the action of the aunosphcric systcm itsclf tha t 
C3U.)CS paruclc.s already prc:czp•tated to rc-enter it. 

In the study of mcteorologic.11 coud itions and lheir influencc on the transport of acroso ls, wc consider 
thc atrnosphere n.') a physical systcm and fi rstl y we s hall analyse the cncrgy exchange processes taking place ¡11 it. 
As lhc cncr~y source 110 solar rndiauon . wc ha ve lo cons ider the amount of encrgy cntcring the atmosphcre and its 
spaual d1stnbution, which dcpends not only on Jatitudc, but a lso on cloud cover. 

. Secondty, we sha ll stuUy the conditions of ai r movemcnt. which is the bas ic driver of transpon. A 
rev1ew wtll be madc of thc mcteorological conccpts of stabilily , convection and therma l inve~ion , which are 
c lose l.y hound up ""! 'h the .""·cnJcal t.ra.nspon o f pollutants. We sba ll also examine the prcssurc systems a t the 
Earth s surfacc causmg hon zon tal movement of air. We shall focus espccially on the cxtcn t of the innuence o f 
winds due to thc prcssurc gra.dient and the Cono hs effcct. and analyse Lhe equntions of a1r movcmcnt and the most 
frequcnt approximations 10 traMport models. 

Following with pressure centres, we stull analyse the meteorological situations on a syuoptic scale in order to 
expl::un the movement of :lir bascd on isoblr panems. When these pattcms become in sorne way persisten! , mcnt ion is 
made of ktnds of wealher, sorne of which are usually associated with high or low concentrntions of aerosols. 

Anothcr meteorological phcnom~non wilh an influence on transport is thc formation and dissipat ion of 
c louds. Clo uds regula te the entran ce of outstdc cnergy and thercforc modcratc thc air's capaci ty for mo vcmcnt. On 
thc other hand, thc production of ra in acts as a nc.w means of downward trnnsport of acrosols. 

We s l~<~ll finish by sc tling ou t the physical principies of the equa tions deJCrmining sorne of the models 
more often used 111 long. range transpon and discussing sorne praclica.t applications of aerosol 1ranspor1 of in teres t 
1n tl~e ficlds of ~cteo~ology ~nd atmospheric pollut ion, such as the amount of pnrticulatc matter reaching Spain. 
P~ rt& c ular .nncnt10n wtl.l be gzvcn to how dus t fro m the Sahara Dcsert is ab le to reach Europe and fonn nuclei of 
coudcnsatton and freczmg lo prccipi ta tc Jatcr wi th convcctive showers. 

Aerobiology; ¿A tool for tbe CYaluation of naturals impacts in PM 10 values? 

Moreno, J . M.; Moreno-Clavel, J .; Garcia-Sánchez. A ; Elvlra-Rendueles, B.; 
Martínez-García, M. J. ; Vergara N. & Moreno-Grau, S. 

Dcpt. of Environment.aland Chemical Enginecñng. Technical Uni vers ity ofCartagena,30202. Cartagena. Spain. 

. _The COUNCIL DIRECTIVE 1999/30/EC of22 Apri l 1999 rclating to limit vJ iues for su lphur dioxidc, 
nmogen dzox1dc a.nd OX Ides of n&trogcn, part&culate rnancr and lcad in arnbicnt a ir in iLS article 5.4 sta tes that 
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111m lbc lumt nlu<> Icor 110 laid 
110 :unbtrnt atr du< t.o rutttnJI e\cnt> , r 

¡¡<'lll"l le>< ' from DJ.turaboor,-cs • llUnl e = 
.:OUUCS.. ~~ a.;;U\Uit'S •nlJ-l.uki fu~ h: • ind t'\ 
utut.al p.Uth:lo from dr) ~llll~· In thc 
Commt 1011 m acoord n,-c "'llb Aruck 11(1 
ckmell\.lTlte tha.t su~..h t"ttd.:mce<. l.fC' Ju~ 1 natura) c\rnb :'\.rtun) n 
A&Srt'lt ton) or n c·u.anl.l onpn (loog rangc: tran'f01 f mtn 1 Ju~t fnxn di) re 
EC Worl.tng Group oo PartH.:ulatc: \ IJ.tt~r l.=:OO.=:• dc,dl.,x"\J threc trat~ ~ ¡:.. u ~~ 
dlfl<r<nl ongtn !In the WOI"ktng grour rtpon 1 'Ir''"'.,¡ llut ¡>OJD hclp<J e ,, '" 1_ in 
rntrpo ~U11teg) 1 ~Det«ttoo uf natural C\etlts dut Ll k.""ll~ r n~ triln' xt f nuet:nl Jtnt 
~!lo mtru,tons. Strateg) :! -Oc:tt\:Uon of natural c\t."UI:l- duc t k'-.ll TC .. J""D'I''ll\ ~ 1 t ~ 3 ..J)(rt ~, 
("\(Olft dueto \Okant • e.i. rru~ en .. nt) or "ild ti~ 

"'loe strateg¡es sh.a.n' lhc m1UaJ pnxC\.Iun:s 1 - kknuf~ p.an¡.:ub~e ~._ an rbc.: 1' UC'I hrnt.-"'"'" ~. 
Cvmpde ¡nfonn:mon from 1multaneou:) ume euo 01 ~..hffcrn1t lT'k.~Uonng .. utKct. o« the " a. uJ :fcnn .1 

rur:t1:retno(e/E.\ 1EP area (refere:nce sales) cl~e to dt lllLlOrtt.Ym~ ~lJU~.lfl ~ -(\rntpat(' tbc P\ 110 rdtrnl\.-t' , 
1r.101 !hose C\eots "'th htgh PM 10 Je,el; aod tJcnlll) a 1i t ol h1gh P\110 l" .. l 

The tr:ueg) 1 ~.hanges pnxeJurt 3 mdudmg a d.:ul~ cc.1l ·u\lQ '-1f thc- r u~, ,,f thc TO\ t. 
mta.surcmt'nb of aerosol inde<t and of lhe Sl.. IRO:'\ model h:t-. l\."1 he:' pcrl~ 1,1 c\alu.tt · th<' 1"' .. ,~k 
S.dural ·ahelmflucnce on the P~t 10 leve L. 

Procedures 4 and 5 for ~tr.Uet!) l 31"1: 4 · B.:u7l wanb trajé ... ·tl~ :maJ~,,~ 5 A ~tmrlc .._·hcc of thc 
TOMS and S KIRON mapping of che plume of >h>r.IIS. he! dust [(lf the '<lc.:t<d u )>. "' th • Nl,lv.3tds 1131<<1<~ 
anll)~t~. \.\-1 11 confirm tht: Sah3r.1/Sahelmflucnce 

Thc !l.tmtegy 2 tS seasonally mfluenccd. for thtll re a on lo" '-"' coo~cn trntton~ of p.111 t~u latl! ptlllutllnb .1re 
cxpccted m spnng and summer. th:m in autumn and wmter, as a con:s~ucncc- oftht h1~hc- r atmc:'t' Jlhtn Ut'pc'l'lltn 
t:ondllions and thc lo v.cr cmíssion ratcs. Thercfore. an) h1gh PM 10 e' en~ oc:cuning tn ~;pnng Jnd .¡ununc:-r rtU) 

ha\·e a higher natu rn l 1npmth:Jn those occumng 1n 't'IOtcr 
Procedure -' for strategy 2 is obuun !ilmu ltaneous mt:asurements ofTSP lndltv PM 10 .md I') \1 ~5IC'\ ('h 

m the refcrencc and thc monuoñng si tes. Mm era l frncuons of re-s uspended soil p3 rttdb are nu.ml) m the n\Jntc 
mng:C' (larger than 2,5 J.lm). h is imponant to note lhe absence of :. nthropog~n1.: pn m.1ry P~1 10 ~\~m: es 

The slr3tegy 3 includcs proccdures 4. 5 and 6: 4 -Compi le 3 h.M o f volcanic, set~mJc e\·L'nts or Y.i ld fir 
occumng dunng thc time scri D> 5 .-Compare thc tune d1~tnbuuon of the.)c e' cnb Y.tlh Lhat ot Lhc com ilk-nt hi~ 
PM 10 peaks nnd rcview infornu tion on gaseous trncers for volcanic (., 0~) or wild fim (.·o, and CO) to onfinn 
thc rclauon betwccn lhese evcnts and thc Pf'-11 0 peal.s 10 tlte tcfcrcncc .\. tation. 6.·Ml1lltlh ng the d1s:pcrsioo plum~:., 
from volcanic cven ts and wi ld fircs 

Pollen counL~ carried with Hi rst Mcthodology nllow the recognmon of pam dc\ mer 2 J.lm, refcrrcd 3'\ 

coo~e particlcs. A propí'r training on paniclc rccogmuon assocuttcd to nnlurnl cvcntS would penmt thc 
1dentiti cation of ep1 odes of 1h1 origin during thc 1mcroscopy polleo coun t. 1be targrtcd pa n&cles could be cenatn 
b1crmarkers. soil panicles, ashes from fircs or volcamc eruptions . 

WI LLIAMS, M. & BR UCKMANN , P. 2002. On repon on Guidance to lember St.n te~ on PMI O moni tonng ami 
intcrcomparisons w1lh thc Refl'rcnce mcthod EC Working Group on Partzcul ;1tc Mattcr 

Higb-resolution simulation of a ragweed pollert cloud 

Goyetle-Pernot, J .1
; Muñoz-Aiplzar, R'; Blanchet, J . P.'; Goyetle, S.' & Benlslon, M.1 

1 Department of Geosciences/Gcography. Uni versity of Fribourg, SY.i tzcrland 
1 Department of Earth and Almospheric Science, Uni vcrs ité du Québcc 3 Mont:réa l (UQAM), Ca nada 

A novel downscaling approoch for acrobiology is proposcd mvolving numen cal Rcg10nal ('lirnate 
Model (RCM -NARCM) simulations lo study rngwecd polleo dispersa! processcs and how they are innuenced by 
mu ll l·Scalc Oows. Allcrgic rhiniti s 10 ragwecd affccts c losc to 20% of thc loca l populauon of Monueal, C'anada 
The polleo of this prevalent weed is produced in such large quantides in the region th ;u it is a key contributor to 
Montrca l' s hay. fc ver problcms (Comtois t•t al .. 1996) ncar the cnd o f surmncr and one of the pnncipnl cause of 
hay fe ver in nonheastem North America (Bassct et al , 1975) In pnnciplc, the only ava ilable mformation for thc 
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A.lmrtUU :u II'C 

f'll Ji<: atclht p.>(lcn counts ed from 1ht pre\IOUS :4 boun :u>d roo..1 of tbc: Um< from a 1ngk :.amplmg Stte m 
lbc cuy In crd« 1 a pc:oplc 10., d 11111<1 and pla«s "~ ~· ar< pr=nt. tt 1s of pnme tmponance 10 
1"'1""'< i.Jiowl<dge o( 1ht '1"'11>1 and temporal dt tnl>uuoo of tbt polleo dunng the se»oo 

ll<C<~UJC ll!l<mophtlous pollea gwm ar< autxlf1le, m<teOrOiogtcal factors ha ve a large tmpa 1 on lherr 
dispa»l Utfferenl stau.st>L>ally baiCd 1)-pci of !11()(ku tmd 10 prechcl polkn cooccntrations from me1eorolog1cal 
c01kl1Uons u r<P<-'1o:d b) Laa1dt "aJ c:003J O•erall c:attuuons e~n be e<ubh hed be1"een cooceorrauons and 
mclt<Kok'!'tL'al f~"''"' bul 1ht> I)J'< of em¡ton 1 approoch do<> not provode 30) Clusal explanauoo for the day-11)­
di) polleo ~oAnauon urre.nt kl~ufk effun.s a1m to dc.\clop soun:c-oneoted i'llOdels u:.mg h1gh-rcsolution meso­
t><alc atn'IO\pltcttc mod<b (t g r .. l.en <1 al. 2002¡ In the prescn1 con1ex1. the rese:m:h requtres efficien1 
ph)' 1 ally"boued approa ... he> more compiex than empirical-sctusuca.lttchniques, m ordc.r to deal wi th Lhe explicil 
sunul.auon of ar~phmc circul.auocu. tal.mg tolO account the modelhng of aerosob that are tr.rnsponcd in the 
fl<,.., d"pcriCd accordong 10 thc S<tUrce abuodan<;e and sednnenled accordmg 10 deposi11on processes To accoun1 
for pollcn U\ re¡1oo.JJ clun.ze flli:Xkl • SC\'eni su:ueg.~es can be selected dependmg on the obJecti ,•es ofl.he C;(periment, 
pnonanly depend<nt oo the d<>tr<d UIUC space SC31es. Tite 1nodel used nerds 10 r<procluce curreru l-D transpon and 
path.·ms ol cooc.enLr.llJon, includJnJ sa,c:ngang by prtttp&tauon and diUmaJ,nnuences rclated to PBL charaC1eristics. 

The '<ARCM modd dncloped al UQAM and pre"ously applied 10 a numbcr of clim:ue-related s1udies 
(Lapn><: tt al., 1998J, ha bcen &<lapted >pcclfically 10 polleo sludics (Munoz-Aiptz:lr <tal. 2002). lts sclf-nesung 
opuon ha> •bo bcen u>cd lo down'iCille atmo:.pheric flow 10 1 l.rn-scale (Goyene tr al , 2002). By adcquatcly 
ldJw.llng thc ~ale of the reg.¡<Jn. u ha.> been J><bSible to obtain lhe necessary spatiaJ coverage to address the issues 
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Oak is the domi nant trce in many of Europe' s dcciduous forests. ln the regions of Northwest Spain 
Querrus robur L. is the represcntative of this genus that occupies the greatest geographical arca. In Galicia, in 
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