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Tntermu~eum net-..ork for consenation of the artist.ic herit.age: 1\f SA PROJECT 

De Nuntlls, P.'; Blt.elll , L 2
; Guaraldl, C.'; Mandrioll, P.'; Moneo, A.

3 
& Saivl, A.2 

1 l 1np .. ~:rsua dt llrbino. FacoltA di Scien1.e Ambif!ntali. Urbino. Italy. 
: Kegione Erruha Ro111.J.gna, huluto pcr 1 Dem An1slici, Cultura ti e Naturali (lllC). Bologna. ltaly. 

1 c·omiglco Na11onalc dcllc R•cerche. btituto d1 Se~enzc deii'Atmosfcra e del Clima (CNR-ISAC). llologna, lta ly. 

MUSA prOJet:t"i ordc:r word 1) "p1e\·enuve ~.:orucnatton··. MUSA proJCCl \.1,'35 bom fromthe nccess ity 
of COihtnre exhtbtt') m thc ~st poss1bk coudauon into the museums. an gallenes. hbr.uies. churches and 
unduground J.teb.lcologJcal sitL~. l 'nfonunlttly ob;ect are not "natUI31ly" preserved but tend lO deteriorale. So 
a·~ \'try unponant 10 suney the qualily of lhe a1r "enveloping" works of an displayed in museums comroll ing the 
ph)'b rt.:al, thcrnical and b10logical paramelers of thc air by w.rget analysis campaigns and lhe a id of microc limatic 
•nstrumentatlon Al~o rcccnt norn~ and la"WS cstablish the standards and targcts of quality lhat muscurns, libraries 
and ha.storical archr\oel w¡JI ha veto achaeve '" tht.: ne:ar futurc. in panicular Lhe Ministerial decrec dated 10/05/200 1 
lhat )timul:ued the project 

MUSA projecL hns cre:ued n network that cxploits lmemct and wireless communicalion technology to 
monrtor butldings contaming works of an using a remote.comrolled system. 111e experimental phase, !asted about 
two ye.1r:,, rs fin ishcd on 31112/03 and has in volved th ree pílot si tes tn the Emilia - Romagna region. Jtaly. 

'rñc nctwOr'k offcrs muscum curators and technical staff a practica! means of tackling preservation of 
thc: cultural hentagc by nutomaucally measuring the physical pararne tcrs of periphcral si tes. The parameters 
mcasurcd are thosc fixed in thc clecrcc ovcr cucd. Tempemturc and RclatÍ\'C Humidity for physical paramcters. 
llactcrial, Fungal and Total Microbialload for biological parnmcters. Theacrobiological measuremenlS are carried 
out wnh thc Andersen samplcr (6 stagcs) in different se:1sons and in the rooms wi th risk s itualions. 1l1c data o f 
B:~cterial load, Pungaii<Xtd und Total Macrobia l load are cxprcsscd as Colon y f'Orming UnilS per cubic meter of a ir 

(CFU t m3). Othcr paramcters likc the concemra t1011 of chemical pollutants wi ll a lso be monitored in the future. 
·n1c main ph rlosophy of MUSA project is to verify the resis tance of vnrious type of materia ls rclated to the 
cuvironmenral condítions. 

1ñc sys tem will be particu larly useful for thosc si tes wilhout conservation experts Lo report situations :ll 
nsk or ongoing hazards. ln fact a l! parameters mon itored are Lransmiucd in rea l time from the peripheral si tes toa 
centra l archive (database) providing an:1 lyses and forecas ts on the trend of envi ronmcntal couditions. 
The graphíc interface of the databasc consists of a web si te, www.isac.enr.it/musa, a useful tool for connec ting 
remote si tes wi lh the operation centre (CN R· ISAC). 

Will come shown the results obtaincd in thc experimental phase: the bio logical data in relation wi th the 
main microclima tic parameters. 

lo conclusion, project' s ncx t phase will be concentratcd on the study of relation between materials and 
biological and phisica l parameLers and the research of threshold in which works o f art must be rnain tcined for their 
op timal conservauon in relation 10 their constitucn t materia ls. 

88 Polen 

:e io n c7 

.\PPLIED EROBJOLOGY: U:\L.\TI H\ G 

The impact or recent clima te cha.ng in uro pe oo the tart of 81 tuln thirchl 
pollen ason in -en countri ~ 

Emberlln, J .'; Detandt, M.'; Gehrlg, R.'; Jaeger, S.'; Laaldl. M.': 
Nolard, N.'; Rantlo-Lehtlmákl, A. 1 & Stach, A. 

1 ~nuon3l Polleo Rest.lrch l'nn. Unl\-cr.:..it) Collc,g. \\cc~.·c,tr:r\\R.:! h AJ,l ¡..,; 
} bt Sci ante Publique Louis P:t teur. \ty ok..,.g1c. Juh ttc W)~tnun~tr..nt I.J D·IO.'O Hrus.~h. Bd 1um 

MetroSwi.ss. Kr.u::hbuehbtra SC' ~ CH· O..S-4 ZuC'ri~h. ·,_,,17 rl.lnd 
"Dept of Otorhinolaringology, l'ni\ers_it)' Hosprtll, \\'tthring<-r Gtlrtd 1 -.:!0. -\· I<NO Wien Au .. lnll 

~ Labor.ltoirc Clun3t eL San té, Centre l'm\Crslt;"'IUl! d Ep1dtnuok~1e dr PopuiJ.llOC, 
BP 7900- -1079 DUO' CedO\ -Frun<c 

'Acrob1olog) Unit. Fl"-2001~ l.'ni\'ersity of'fur~u. Fml•nd 
7 lnstytut Badan Czwattorzedu 1 Gt..•oel..ologii. l'niwen.)tet im \111.:lir"'"'l ul \\ ienl3" L.a~ 

17119 61-713 Poznan. p,, land 

Bewla spp.pollen is nn imponant aeroollcrgcn O\·er IJrgc a.n:3.s of rw Europe. 1t ~~ .1 notJf\lt" t'•1U'e \lt 

symptoms of hayfever and asthmn. B~wla allcrgcn cross rc:tct \\ ath m.an) Olhcr clósel.!o ~bt~ tJ.....::t mdudin@ 
Mmu. Corylus nnd Carpilms spp. and also with sorne foods such tt3 apples Changcs in thc 5-tart diltt.\ of BttuiJ 
polleo seasons are significant as thcy havt: :m imp3Ct on the length of the ·· olllerg,y ·• c;cason 31ld h3'<" üJOS(:qurnco 
for hea1th carc. 1ñe únung of B1rch pollcn scasons is k.nown to de.pend mostly on 3 non hnc.1r hattnfc bctw-tcn 
winter chilling requ1red to break domuncy, and spring h:mper:uurcs Con.sequentl) t.rtnds 10 start dnt~ can p:l\·e B 

clear ind1cation of a bíouc response to eh mate changes. Previous worl.. (Embcrhn ~~al. 1997) ha' sh''"n 3 rcctnt 
trrnd for Lhe scasons to begin progressively earlier 10 thc UK by about 5 dnys pc.r dcciJdc_ A comp3rntt\C n.n3l)'\iS 

of long t.crm rccords ( 1982 to 1999) from six it.es ocross Europc ( Embcrlin ''al 2002) r<\'talcd m:u-~cd regional 
differences in Lrends in rclalion to the fcaturcs of tcmpernturc prof!lcs 

The rescarch repon ed in this papcr cxtends thcse invest ig.atrons ovcr n \\1der geo¡traph1~ll arta a.nd 
includcs data up to 2003 in a rde r to examine lhe most rccen t situation Thc data for the Sl.1.n d:lt l of polleo 
seasons are also compnred to carly spring phenophascs for Bemla and rclatcd tnxn wilh thc aun of idenllf) mg 
relauonships thnt could be app lied toa largcr regronal co,crage than th.at availab le from potlen monuoring sites. In 
part icu lar the work investigatcs rcla tionships bctwecn thc changes in pollcn season st:lrt dates and changes in 
spring tcmpcratures over approximately the lnst twcnty-two ycars 

Daily Birch pollcn coun ts wcrc used from Kevo, Turku, l..ondon. Bru seis, Zunch, Vicnnn. Pnris. L)-'OO 
and Poznan for thc core period 1982 Lo 2003. The si tes rcpresent a r.ange of biogeogrnphicnl ~i t uauons from just 
within thc Arctic Circlc through to North Wcst Mari time and Continental Europe. Polleo samphng wns uü.en \\l th 
Hirst typc Volumctric sporc traps . Wcathcr data (daily mean, ma x. and min tempcraturc and r.1infall) was obt.aincd 
from the nearest si tes to the palien traps. Pa lien season start dates and monthly mean tcmpcr:uures for January 
through lo M ay wcre compiled to fi ve yea r runni ng me:1ns 10 cxamiue trcnds. Tht.: start dates for thc ncxt ten ycars 
wcrc calc:ulated from regression equations for each si te, and infonnation from the lmcst climauc prCdlCIIons "Jñc 
analyscs show regional contrasts. f-cu example, thc most northcrl y si te, Kevo shows a marked trcnd to"•ards cooler 
springs and latcr starts. Turku exhibits cyclic pattcrns in s tart dates. A currcnt t.rend townrds e.1rher stans is 
expected to continue until 2007. fo llowcd by anothcr Ouctuat ion. London, Paris, Lyons, Brusscls, Zuñch, Vienna 
nnd Poznan show similar pauems in the trcnds towards carli cr stan dates but wi th somc regional diffcrcnccs. lf thc 
trend continues lhc mean stan dates at thcse s i tes wi ll bccomc e:1rlicr by about six days over t.he next u::n years. 
Thc relationships with phenophases have bcen es tablishcd whcrc dnta ís availnble. This infonnation could a Sl:tt 

forecas ting start dates. Tite rcsulls of this study not only ha ve implications for allergy suffcrcrs and health cnre 
providers but also for thc assessmcnt of t.hc biotic impacts of climatic changcs. 
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E..\IB!:J!UN, J, .1lU.l S J, CORllr. , J \llll.l ·aro, , W. BROOKE. M. SA\'AGE...\1. JQ'(ESJ. 1997 
1be tzc-nd to e:uhct Bm:'h potlc..-n ;.¡SOD1 10 t~ CK A blllic response co chango in weather cood1UOOS7 
(;rana 36.19 JJ 

1 \lllf'JUJ: J, UETAI•DT, M, GEIIRIG, R, JAEGER. S. l';QLARD. -'·· RA:-oT10·LEHTI ... IAKl A, 2002 
Kapoam m lhc sUI\ 1 Bctula fBm:h¡ polleo .e~ to rccrnl changcs m spnng lemperatures across 
l.uropt lnl J uf J!oomHeorol~ J6 159-170 

(,lobal warming and thc ea rlier start of Japanese-cedar (Cryptomeriajapottica ) 
pollcn scason in Toyama, Japan 

Teranlshl, H.'; Katoh, T.'; Kenda, K.1 & Hayashl, S.' 

1 f)cparuncm of Public lkahh. Facuhy of \kdacmr. To)"ama Medica! and Phannaccutical University. 
Toyama 930-019J (Japao). 

' llepanlll<.'llt uf Agncultural Technulogy. To)ama Prefectura! Unoversu¡, Toyama 939.0398 (Japan). 

1'he global v..3mung hecomes 10 be an 1mportant problem all over lhe world. However, liS effects on Lhe 
orr,am~m and thc heahh hne not ~n surticiently c lanficd. In this smdy. wc invcstigaLed rela tionshlpS bctwecn 
Lhc curr~n t dtange) of Japa.nt:)C ctdar (Cryptnmuia japo11ica D. Don: C. japonica, Sugi in Japanese) pollen season 
and the eh mate l:haogr:~ m Toyal'ffil Japan 

Atmo~pheric poJien sun-·eys were conducted at Toyamn Medica! pharmaccutical University, Toyama. 
Jopan. Aorbomc pollens werc collcctcd using a Durham samplcr (grnvioy method) ovcr the laso 20 yca.rs fonn 1983 
to 2003. The airbome pollens were also collected and counted using a HirsHypc volurneLric sporc trap (Burkard, 
Englnad) from 1996 to 2003 The changcs of Japancsc-cedar palien scason wcre evaluated by thesc owo ruelhods, 
Lhc gr.¡vuy metluxl and thc volumetric method. D1spersion start day was shown as number of Lhe days from 
January 1 Me.Leorologaca.l daLa wcrc obtained from Toyama mclcoro1ogical stalion. 

O y the gra\' ity mcthot.l , bcginning day of thc palien season was shown 10 be clearly advanced from 
1983 10 2003. Allhough the palien dospersion soartcd on the 73rd day in 19 3 and thc 80th day in 1984, the 
dPipe'"''on starlcd earlier on the 52nd d:1y m 2002 :md Lhe 47th day in 2003 . 1lle current t..rcnd was confinned by 
the data obtamed by volumctric method. though sorne othcr fluctuations werc nlso observed. 

lly the meiCorological data, it was demonstrated that thc temperature elev:nion in February was Lhe 
most rcmarkable. Monlhly mean tcmper.rturc of Fcbruary changcd from 1.3 degrecs e in 1983 10 3.4 degrccs e in 
2003. TI!C ICmperature ra iscd by 2 1 degrccs e in Fcbruary and 0.8 degrce C in March during thc 2 1 years. 
Sign1ficant corrclation cocffic ien ts wcre obtaincd bctw~en Lhe mean tempcraturc :1nd thc sta.rt da y of po lleo season 
31 the 5% lcvcL r .0.88 in February and r~O 70 in March. 

In conclusion. lhc global wanning, cspecia lly thc ternperatu re changes in February, influences Lhe 
earlicr Man of the pollcn dLSpcrsion of C. japomca. 

Role of mcteorological factors on pollcn production of Ambrosio 

Juhász, M.1
; Makra, L.' & Juhász, l. E. ' 

1 
Archeologicallnst itule of HAS. H-1014 Budapcsl (Hungary). 

' Depanmcnt ofCiimatology and L1ndscapc Ecology. University of Szcgcd, H-670 1 Szeged (Hungary). 
' Dcpartnrcnt of Botan y, Univcrsity of Szcged, H-6701 Szcgcd (Hungary). 

Ambrosia (r.J.gweed) arrived in Hungary from the ports of Adriatic Sea in the 1920s. and by lhc end of 
Lhc 20

1
h century it has bccome widcly distributcd. Szeged is coumed among Lhe most polluted cities in thc 

Carpa thian flasin rcg.1rding thc Ambrosin palien . 1l1c highest pollen Joads in Southem Hungary (together wilh 
those of the nonhem part of Serbia-Montencgro) are at lcast one order of magnitudc highcr than those in the rest 
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an .Slcccd. 10 Southan Huns:::lf\ 

T1't< d. u b tOO>ill> of .iu1} r.>gwecJ poli n , 
a fi•··~nr JJrl~ chw ><"l <Oik ·oed bct"ccn 199"-2001 

r~ lu:rt (T -· "C).the ma.>.1mum :tir t('JI\J'('f3tUJ(' \T -· J. thc mnufUtim a1r f 
tnnpcratun: rangc (.'>T = T-- T-. Cl. rclaU•< hunuJol~ IRII. . orraJr;m · (1 \\ m'¡. •tn;J , ,d 1\\ 
't-'1pc.'f rr~ urc: (\'P. mb), saturauoo \3J")r plCS!tUfC (E, mb), ¡:'1\)(C'Iltl.ll \.lpo..'C'J!Dtl tP 
¡(tt)pcro~turc\T"' C). 

h i rcpfe)entoJ lh.:u no 3ll) mc.~tC<'C'OI e"1~3l pan:mctcn h3\C' ,¡Entli~o."3Dt b('1hb ID thc C" ;muocJ ft 
nr pcnOO Dad)' pollen coo cntT3tton"' ~ho"' ~tpufi.:ant ncgaU\ :ort'(' non .. "'th rebh\C' humtJal\ tlt lh<' 

fortn<t dJ) and thc ""'dJy (r = ~.30 ond r = ~.~5. rcsP«"l"d)l h >h.1111J be m<nto,'<lcJ th>t d3tl) 1"-ucn 
.. JOCentrauoo~ lndic3te 3 light postU\t cono uon \\ 1th tht> arrJ.~hauon ol th'-" formcr \.b.~ J.nd thc: '-IQ'l(" da~." "' U 
as th(' potcnriJJ e\ lpolr.Ulspar:uion The physk.:tl b.l l~nd ot lhe ht-·u>mcnU\)(1~ r bU~o.lll,htp 00\ Du 
'\3JllCh', 1ft~ imdiatioo nSC"S,lhen, oo the ooe tund. ft'l.lU\r hum.u.ht) ~Tea~ o~mt:. hl lhc n:-mg: tcmp<nturt"', 
00 the 0chcr hJ.nd, beca u~ of th'-" 0:.10~ dcfi ÍC'O() Ofthe '\JtUT'Jih,)(l \.lpof pr !<t-W't tht" {X~COU,Jl C\.1(\(\fr.IO rtf3(1('10 

AHtage 'anabibt) of the stand:ml t.h:viauons of the 11 meto,Yolop~AJ p.111llnctc.'f' (Jitfcn-n..:: • ,,r l}l(" 

mmtmum and J113"umum standard de\'l.:tti()(b in the n:J.mmc.~ fhc )C;m.. t::xpres...'oe\:1 m th unit ofthc fl, ·) :u 3\etJ~l" 
~t.111JJ.rd dc,iJIIOO) "''as also dc:tenruncd lbis Yalue v..a.s thc highot for lht: tarhcr menuoned rdJ.U\t humh.ht) and 
lhe potcnuJI e•'Jpotranspor.~tion ¡0.63 and 0.69. rcspecti,cly). Funherttt<>re. T ~ t= 0.4~) .• n <= O.JSl anJ 1.! <= 0.41>1 
are \ .. ·onh to nll'nUOil Howcver, corrti.J.tian of thcsc clcmcnb \\ith d1JI)' r:1gwt"'.l ()Qlltn \."''Oh,:c.·ntrni.I~..'Wt:- b IK'It 
Mgn¡ficant 

The application of the Mnl..ra-tcst ind1catcs lht: ~n1oc pcriod for thc h1gh st pollen t.'t'n<~ntT'31Il\n th.u h:h 
bc<n csooblrshcd by thc Moin Polhnntion P<riod Aftcr perforrning factor anBI)~i; for th< dJtl) ra~"<t.-d polleo 
cou.nts and the examined 11 meteorologi al ' 'ariablcs. ~ factors were rct.amcd. \\hich c'ptun QO O of the IOI:tl 
\'Jriance of Lhc onginal 12 variabks. As.<ocssrnent of the naturallog:tmhm of thc d3ily pollcn numbé:r \\0\.\ pCIÍ(lnllC."d 

wnh multiplc rcgression anaJy!tiS, which explains 89.0 ~ of it'i total \ilri:mce. Uoth fac tor- and rcg~ 1ün anaty 1!!. 

confinn Lhat, :1mong metoorological variables. ITUX1mum a1r tcmpcr.uure and \':tpour pre-.s\Urt h:"e thc n1rn.t 
mtportant role in mcrcasing datly polleo counts. 

JlJ HÁSZ. M. & MAKRA, L. 2002: ehangc of rngwccd polleo cooe<ntratioo '" Szcgcd coty '" lhc luncuun of 
meLt!orological e lfments. Proccedings of the 9u. Sympo ium on Anal~tlcal nnd Emlrotuuc.nlal 
Prublems. Szeged (Hun•ary). 239-243. 

VITÁNYI. B . MAKRA. L .. jUHÁSZ. M .. BORSOS. E. BÉCZI. R & SZENTPÉTER I. M 2003 R>gwceJ 
pollcn conccnt.ration in the function of mctcorologi al c lclll(nts in the south ·ea.s tem pan of liungary A('tll 
e lhnnt.ologica ct e horologica nh•ersi talis Sztgedicn.>is, 36-38. 111-130 ISS 0563·0614. 

Spring germination date and co2 concentration intluenccs JlOilcn 
production in ragweed (A mbrosía ar/emisiifolia L) 

Rogers, C. A' ; Wayne, P.'; Mullenberg, M. L.1
; Wagner, C.'; Bazzaz, F.' & Epsteln, P.' 

1 Environmcnta l HeaiLh, l-la.rvard School of Public Hcnlth , 2 Ncw England School of Acupuncturc. 
3 Organismic and Evolu tionary Bia logy. 1-larva rd University, ~ Centcr for Heahh & Global EnnronmcrH. 

Harvard Medica! School. 

Severa! aherations to currcnt clint.1tic condilions are prcdictcd to occur duelo impending global eh mate 
changc which will ha ve impacrs on biological systerns at scvcra l sea les. Two cond itions mosl h~cly lo occur ru c 
:m increasc in the length of the growing season and an in crease in atmosphcric CO.z. Thc curren! study examines 
thc potcntial implicatious of thcsc changes on po llcn productivity in ragwced (AmbroJin arterm.ftif(J/m). 

Rngwecd plants wcrc rclcascd from dormancy at Lhrec 15 day inlcrvnls lo simulatc spring cli mate 
variability. Plants (n= l44) were grown in glnsshouscs at cithcr ambicm or twicc ambient CO.! lcvels (350pp rn or 
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700ppcnJ Open 10p pol)'Cihykne ba ,.ve p ced a 3-S tnflaocencc> pcr plan! (n:-177) to ptun: polleo . 
Allomctn n>cuumucnu"" h p 1 "'CI'< madt >tlanoL Polleo producuoo pa tnflor=ence was rneaslli'W 

p1 <kt and <ounllllg polkn grams from th< wa-'h soluuon u<tng a hemoc}lometer . 'Th< 
latgth of all1nflor<s< cs (n>l ,000) ,.ere me3 ured .00 ,.IKJJe plml pollen produ uvuy was oht:uned from 
rcp 00 &n.li}YS 11' Ung polleo rrc.Jo,uon lO tDflorh.ceoCé ltngtb 

IU:pced pb.oh rl!'lca.scd frrxn donn.Jn¡;)· carly a qum::d a gttater biomas~. mdudmg a higher tn·erage 
"Ñ IFhl pcr lnnnn:sccncc Planb po1Aill In h.Jgh CO: ho\\cd g.re:uer bi00\3~S tlun in thosc: IR low co!. Toul palien 
prot!uroun pcr plant undcr ambu:nt CO.: ~a h1g.hcr m t.he c:arly spring cohon.l) than thO!!oe relea.sed latcr. However 
at h1gh CO:. lhc Llttr cohortS had h1ghc:r tvtal polkn produ~tion than sim1lar cohons at ambtcnt CO! (46% and 
6311> l•••ter for the nuddlc: aod 1.1 1 whoru. '"'pcctl\cly) 

Thc~ result.'i tndtcate that \I.Mmcr pnng periuili that allow ror carly gernunauon of ragweed plants 
.... ,n fC\Uh ID high~r polf\;n productJv1ty. With 3 '-'OOComitanl mcrca.sc in atmosphC'ric co;!. 10131 pollcn producuon 
"''11 :.tlso mt:rt3K \l.llh latcr !tpnng )Ca)()tl:.. c\cn tho ugb thc gro"'mg ~eawn 1~ shorter Clearly. changes in climate 
llué w ~lohal v.-a.rrrung ma) 1ncrea~ thc JbundJ.nce of allergc:nic poll(n and pose a signifi anl health risk. 

Jmpact of an extreme hcatwavc and drought on ragweed (A. artemiisifolia) 
pollination in Middle Rhone valley (France) 

Penel, V.' & Sanjuan, B.' 

1 Laborntoirc des Pollcns ct du M•cro-cnvironncmc.nt - 13. Ruc Famcrie- 26000 Valcnce (Fra.nce). 
1 Groupcmcut d' Allcrgologie ct d'lmmunologie Clinique du Rhóne·Moycn 226, 

lloulcvard Ch De Gaullc F-07500 Guilhcrand-Grangos (Frunce) 

The GAICRM (Group for Clinical Allergology and lmmunology in the central Rhone region) manages 
l\1.0 palien~ traps in RhOnc vallcy (Valcnce~ Eloilc and Montélimar-Ancónc (countrysidc), Cour lype} with a 
focusmg mter~t on rag\~·ecd, dueto the sprcad of this wecd m our region. A Hirst l!'ap (RNSA- Réscau National 
de Surveillance Aérobiolog1que) ts also scu1e on the roof of the laboratory (Va lcnce downtown). 

Summer 2003 was marked by an extreme hearwave and droughl in the middlc RhOnc va lley, mostl y in 
the southem pan (Montélirn:lr, cumulative average 1emperature. week 32: 209), wi th a decp impact on es t:iva1 
pollmatiOn TI1at wa.\ how the Urt1rarea~ (mostly nettle) pollens, commonly abundant during August on1y reached 
48 gnunslm3 thi ycar 111 Montélimar-Ancóne (wcck 31) and 13 graiuslm3 in Valence· Etoile. Conceming the 
August period, mugwort pollination was also vcry lowcr than usual va1ucs. 

As for ragwced, 1hey succccd neHrthclcss 10 rcsist to Lhc mcteorological condilions, in spite of a low 
and la borious bcginning of pollination. During week 35, usual period for ragwecd pollination max.imum in thi s 
regían. the pollcn leve! only reachcd SO grainslm3 in Monlélimar-AncOnc. This may be comparcd to 266 grainslml 
observcd in 2002 or 10 402 g.rains/m3 in 1999 (week 35). In Valence·ElOile, th::u week. the polleo leve! reached 180 
grainslm3

, all hough this re ult mny appear high for Lhis extreme summcr, it stayed much lowcr than thc 2002 leve! 
(450 b'Tainslm') or the 1999 level (690 gminslm'). 

Wcck 36 usually marks the bcginning of a dccrcasiog ragweed pollcn conccntration, bu t this year the 
palien conccntrotion presents an incrcasc. In 2003, ragwccd prcsen ts a surpri sing res taning of pollinarion wi th a 
polleo peak (maximum of pollination) during wcck 37 in Montélimar·Ancóne (270 gra ins/m3

) and wceks 36 & 37 
in Valcnce·Etoi1e (276 & 263 grnins/m3 

). Jf compared lO average values. this wecd prcsents a pollination delicit 
during August, and presents a clear excess during September. 

Hirsl trap prcscnts two iso1ated pe.aks on August (highest: 198 grains/m3
, Augusl 28- wcck 35), anda 

rcs tarting of pollination from Scptembcr 4 (80 grainslml, week 36) toa new peak on Scptember 14 (1 02 grains/m3
, 

cnd of wcek 36). lll.i s cau't be comparcd to other values: 2003 is the first year for Hirst palien monitoring in 
Valcncc downtown. 

This shows the amazing ragwccd adaptability to extreme para.mclcrs. In a dcbated global warrning 
background, summcr hca1w:1ve and drought may become more and more frcqucut. This could dclay thc ri sk season 
for ragwecd scnsi ti scd pcoplc and must be known by allergologists. 
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Clima tic cb.angcs: \\hkb. etTf'Ct- on pollimltion 

Fr.,nguell l, G.; Dtoguardl, D. & To.deschm~ E. 

1n 1M: J.'olSI d~"3~. ch:m~~ m tlmutc h.th" betn c."f\C'd ~hr ... h ~ 
demtXl!>tratcd t.~ long·l~ phcnolot;k'3.1 olben :t.tuYl m.: c.'lli" 1t ,., \p;'\.'1cd lh..U th 
p ~ose "1 JI coounuc ro changc undn :.. t.·h:mg~ 1n ~JHnat "'1th "- :'ID."''"41M'C.. for l. 
lrumaJt heal<h (~lenrel. ~000). 

ln Ccntr.llltal)· tb~ anngc: Jnnualtcmpcr:uun:" h.b Jn~Jc' J tn :1bout Os •.., ('olra.J "Hh t m .. · n 
•1 !960-1%0 pmod ond. on J\crage. there 1\a; l>ccn 15 .1:1)> d 1:110 J.:-.,, Junng tb.:· l : l>utth umbr>nnu 1 
qwntll~ ThJS )('et!M10 d(ICnrune.s e'1Lknt \ UUU(\ID. lO lM tl~ lOJ llcha\ l~t,lUf ( ph n "Pha " ,u..__h ¡h.,.· 

pollin3UOO, of OUO} pert0013l pi3.Db \4h11.:h J.r~ ,hra:tJ~ dc:prnJen1 \'la th(' ..,·"t·•·n .. ~"FXVhilft~ ltr lc:"tnffC'rJ.IUrt' 
(fttDfUCIIJ, ~()():!) . 

!be pollinatio~ of m.ln) 13..u is regubted h) the tc.•mpcratun: in the mmK'"Jt.tld) pm.:eJm~ mc;I(Jth~ for 
\\IOter poltinated plants, HIS th~ temper.uure of lhe ~"tml-oa-J;:~ar) f'CTl"-'lJ \l.hh.h lu\ .1; .tt-"11lfi,_ ot mflul'll.._c 
on the d.Jte of on t. \\htle for spnng. polhnauon. 1t is th J\tngc tcrnpcr.uurc of \tJn;h nd Apnl rtn''ld t~l 
toOucnce the be,gmnmg of lhe 1!.1}-()11 . 

In C~ntral haly. \\ht:rt there an: nun) t;t"<J \\llh rmet110phtl~ polhnJuon 'Aht ... ·h .:.ut- t.'.1~blt: l'l 
rnpondwg S1gDificantly m \"3nauons ID tcmper:uurc, th polkn of Cupre ·s;¡.._"7t'3t-. f'mus anJ Ca.\tanra ,('('m toN 
't:r) scnslli\"e to Lhis paramt-ter bccausc. "'ht.-n thC"_ tcmpc..nture mcr~ , thcy sho\1. not onl~ .1. sigtufi...-.mt ~.trhcr 
polhnation, but also significant red u tion · tn dur.suon of the nuin pcriod of polhmmon and ch.ar3~,..""tcnsltc lftnJ '"'f 
the pollcn prt.'"Scncc in thc atmosphere. In tlu.· sulrm~..-ditemnean clun:tuc bc:IL thc hcha' 1our 1.\f 1he polhnauon of 
thcse or othcr ta,a, cakulated by htstonca1 serie of at lcast 15-!0 )Cars, couh.l br tal-en mtn conslt.h.:r;Jlttltl a 
bioind1cators of thc chmauc changes and m particular lo monuor changcs m ttm('t'rnlure of 1h(' :ur {Tt\Jc."\chuu, 
Dtogunrdt, Frenguelh, 2003) 

\Ve can not for~t if thcsc chm:Hic tr~nds to\\--ards an incrca.sc m mean annu:tl temp<.:ralw !\are pan of 
~honor long-tcrm fluctuauons, nnd 1f th1s trcnd will onttnue 10 lllCrcasc al t.h.is rntt: h ¡, ho"c\C'r dc.\r that tht 
ch.angcs Ob.!tcrvcd in thc l.a.st 20 ye.,rs m Central ltaly. :md in line \\1th "hal w3.S found in othcr EuR1pcan :~nd 
An1encan reg10ns. ha\C sign ificant effects on thc pollination of ntJ.ny tl),a Tlü!'> should encourap.c us to mt..'nHur 
the ac~~ra carrymg out.ae~obiological n~mtonng conunuousl): only m th•s Wil.) "C "ill be ahle h.1 r("gt IC'r 
u me vanauons of the qualuauve a.nd quantuauve contcnts of airbomc polleo m thc auno. phcrc \\hic:h coult.J be 
found as a conscqucnce ofthe response ofplnnts tochm.lti changc 

MENZEL. A. 2000. Trcnds in pheoological phascs in Europc betwecn 1951 and 19%. lnl J Bion..,tcorol44 : 76 
81. 

FRENGUELLI, G. 2002. lnlcractions between hmattc changcs and allergcm plants Arch. hes! . DL< 57(2) 
141 -143. 

TEDESCIIIN I, E.; DIOGUARD I, D & FRENGUELLI, G 2003. l'ollcn monitoring of some ancmoplulous taxa 
to monitor climatic change in Central ltaly. In: Abs. Third Europcan Symposium oo Aerobiolog), 
Warccstcr (U KJ. 33. -

The influcnce of lhe hot and dry summer 2003 on thc pollen season in Switzcrland: 
Does it show a future scenario of clima te changc? 

Gehrlg, R'; Clot, B.' & Kohler, B. ' 

' MetcoSwiss, Kr!lbUhlstrassc 58, Cll-8044 Zurich, Swttzc!laud. 
2 

MeteoSwiss. Les 1nvuardes. C H· 15 30 Paycmc, Switzerland. 

The year 2003 was 1.6 lO 2 oc wanncr titan thc mean of thc cl imate pcriod 1961-90. In thc rcgion ofthe 
Lakc of Gcne~a, in Va lais and in Southcrn Ticino il was 1he warmcst yca.r s incc Lhc begmn111g of c limatc 
measurcmcntS m 1 8~4. In OLhcr part.'ii of Switzerland thc ycar 2003 bc1ongs 10 thc four wannc.st yc.1rs e ver 
mcasured togelher wllh 1994, 2000 and 2002. A rccord-brcaking hcat wave affectcd the Europenn contincn t in 
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ummcr 2003 ID s,.,Lz<rbnd.lhc 1•-mpcralw< rD )UD<, Ju" ;md Aup~>t e\cccdcd lh< 1961·90 mean b) about 5 
\\ater blil ViilS KPtJ'c (rom \.t.u~.is dunng al~t thc ~boté ummcr The sumnk!I.ZOO~ ~as ~'tccpuon31 

a.od 1 rroccunroc~ as at thc momtot Llu~dcall) a u mcly unhl.el) But ne" modcls of lunatolog¡ t.s bo\\ th.Jt 
In lhc future. ~.lnmtr var1ataoa' 111 mtreuc: 1nd thal tn t.he pmod ~071-::! 100 abou.t e .. ery second ~ulllllltr could 
be v.-armot waTml:raud a dr) otdr\<rlhau ~003 \S.:harCh ct al. ZOO-I¡. 

J"hc.)e c:..llc:mc: tempc:n.ture ~ had l!lDJficant dkcu. on the polltn proJuction and on Lhe aubome polleo 
load$ l· pectall)' COil ncú .,.,as thc: graii pollcn SC-3son. whu.:h ~Llrttd ooe to l\\0 "ce earlll.'r lhan m lhe mean. 
f>unng. \t,,h" and thc lint p::.n or Junc thc gr:J'i.\ pollcn prodU~UOD and d1Spcrs10n \\BS favoured b) the \\3fffi 3nd 
úry "-cJthc~ a.nd m:tn) da) S '\Uth high p<~lkn conccnlrattoM wcre rcgist.ered Th.e dryncss mcrcascd 10 June so thar 
the grli\SCi :.h ppcd to ¡!ro~ 11u~ grb; polleo >eason cnded 11 ~ l da)S carhcr than normal For rnan) of our 
\bllon uf tbc ~ ...... , ~polle-o nct't\ 1d. thas hac.J nc"t:r oc~um:d a) carly ~ an 2003. The other herb.accous plants wcre 
not afk"t"lcd as mu¡;,;h as thc gr2.ucs. Wc mca"~ourrcJ \"Cf) hag.h Cht1wpod1~~n polleo concentrauons . about no~! 
ron,cntra.llons of i]nu·a, Hunu·x and Plamago and s.lightly lo"'~r A.nrnu.ua conccntmuons than normal Only m 
1 1 ~., 1110 Y.htrc tht: Jl("riod \loilh negaU\C water balance sl3Itcd a_lre3d) 10 Pebruary, e:uremely low pol~cn 
conc:c~tranons o( Rumrx. Urnra and Arttmiua Y. ere mcasured Addalionally. the year 2003 shoY.cd unusual h1gh 
Scouonal ro11cn Jndc\ (SPI) of fraunu\ anc.J Betula lf tha.s phenomenon \loilS also mflucnccd by thc e.\trCme 
cltntatc tJflhc )'ear 2003 v.ill ha\ e to be chccl..c:d 

Th~ o;ummcr 2003 ga\C us :t. sllll extreme example of possible climate cha~g . In centr.ll EuroP_C we 
Y.tll cxpc.ct ín t.he futurc higher tempernturts. more frequent heat w-avcs, lower preclptLauons m summcr and h1gher 
JltCt.lpllallon~ m wmtcr. '-'tl.h big~cr van.auon.s from )Car to year IL '-'111 be our future challcnge to model polleo 
occurrcnce ;md pollt:n loads \lo ath changing ciJmate cond •tion~ 

SCIIAR C:H . VU>ALE 1' L. OTHI D. FREI Cll. HABERLI CH, LI:-.IIGER M.A. AI'I'ENZELLER CH. The 
role of increa~ing temper.uure \ariabilny in Europcan summcr hcatwaves. Nature. pubhshed onhne 11. 
January 2004, doi.IO.I038/naturdl2300. 

Cornpa rison of Betula and Fraxinus pollen scason 's start in Euro pe 1980 to 2003 

Jaeger, S. (ed.) & the members of the European Aeroallergen Network (EAN) 

ENT-Ciinic, Med•ca l University of Vienna. 

A general ovcrvJew. prcsentcd at thc ICA in Montcbcllo. Canada 2002, has shown that palien coun.ts 
rc.nect a chmatc change in Europe. Whilst an earlicr timing of the polleo season was most clearly pr~nounccd •.n 
t.axa of 1he winter and spring period. the summcr flowcring taxa had a trcnd towards a prolongauon of thet r 
polhnation period. and cspecia lly late nowcring taxa rcvenlcd a clcar increasc of thc in tcnsity of thc palien seas~n. 

More deta.ilcd investigations have now proveo these trcnds, but have also shown that cssenual 
daffcrl.!nces cxist as concems differcnt c limatic reg10ns and elcvations above scalcvcl. 

Daily Belula and Fraxínus palien counts for the pcriod 1980-2003 from over 250 European pollen 
moni toring si tes ha ve bccn choseo for comparison. This resu lted in about 2800 a~mua l cyclcs of Bttwla ~ollen or 
over 2000 cyclcs of f'rcLrinus. rcspcctivcly. Thc stan of the season was dcfincd wath thc day when the da lly count 
first time cxcccdcd 1% of the annualtota l. 

As a clcar tuming poi nt , for bath Bem/a and Fraxinus. thc ycar 1989 could be defincd. Comparing the 
mean values of thc start da tes befare 1989 and those of thc ycars 1989 un til 2003. Fm.xirws pollen seasons started 
as much as 29.0 1 days ca rl icr in thc sccond pcriod than in the firs t pcriod (p < 0.001), and Bewla seasons were 
17.4 days ca rl ier, but withoul significunce (p = 0.279). . 

Tite start of Fraxi11us was carlicr than in the firs t observation period in all investigated eh mates and 
clcvations. 1t was 30.15 days in the Mcditerrancan ru·ca (p = 0.025), 20.73 days in Alpine climates (n.s.), 1 8.~4 

days in Allantic cl imates (p = 0.025 ), 15.28 days in sub-Atlan1ic climates (p < 0.00 1). and 13.38 days 111 

continental ctimatcs (n.s). Fraxir•us pollcn ha ve not bcen reponed from borea l climates. 
At clcvations below 50 m a.s. l.. the start was 26.46 days earlier (n.s.), 23.68 days in alt itudes bctwecn 

50 and 500 m (p < 0.00 1), 29.13 days betwecu 500 and IOOOm(p < 0.001). and 21.09 d.'lys in advance abovc 1000 m(n.s.). 
Betufa polleo approached only 18.11 days earl icr in the atJaotic innucnccd climatcs. 16.73 days mthe 

Mcdi tcrranean, 16.38 days in the Alpinc climates. 8.23 days in continental cl imates, 5.77 days in sub-Atlan tic, and 
5.72 days in boreal climates. None of these di ffcrences of the means werc significant. 
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T be impact of warming on pollen ond st>ed produclion in o;pru 
(Picea a bies} of .\ ustrinn fore<;t regions 

Lltschauer, R.' & Jager, S.' 

1 
Fedcra.l Offkc: 30d R~h Ctntre for Forot. \ •~nru 

:: Mc-dic=tl t·na\t'f\11) uf\ aenn 

Smce 19 7 fore.o;-t trec rrproductmn pi'Ol.""e""ts flo'o'cnng .lnd ~nd pn..""'ldu~,.·IJc..lO) ,,, ~..-crum for~t 
c.badmg.s art dcx:umented and invest1gated m rca~tioo to the tmprcs.:su.>n L'f fon: 1 Ll lmc nd ~klh.\1 "<~munl! 
pru« (Pir~a abin) the maio forcst trtt spcc1t. or \hddlc· nnd ' orlhttn Europe i~ m tt\(- cc-ntr't' of mt t of 

llli'CSI econOm) 
E.\arrunnUODS Of intercorrci:HIOD bctwcco polleo produCUOn. f.:-nuJe flo"L"'t' d.:-\dOpmt·nt and v. t:Uhcr 

condttions shall nllow a predJcuon of e.'tpccted secd production of for 1 Utt .:spl"("ICS m the ÍI..""~IIO\\ tng aummn Jnd 1 
or wintcr season 

By means of both vo1umctric nnd p.ravimctric pollen traps. pollination penoc.b (~tJn. pc:.ü. :md duratlllon) 
ofanemophilous forest trce spccic:s are invcstigattd 10 "·J.rious regmns and alutudes In .,om '""ottgation ~taüon) 
falilng sccd is collcctcd by passive samplers ac ording to fru11 wdght of trees AU th~c lr.lp.;; .ln:" brou¡tht out and 
rnanaged m a special forest monitoring nctwor~ Thc nccessnry complcuon of ~nttJI tl:ua w:h I'K ·tblc h) us:1ng 
r<SUIIS of European Allergic 'etwork (EA ) up from 1980. 
\Ve di\ ided the Austrian tcrritory mto four clima tic regions: Centre alpine: i'\"onh. Ea.st 11nd South of the- alpme­
ndgc. 

Tinung- Trcnd analyses revca!C'd a signific:mtly earlicr stan of flowenng scasom. m al! four rrgion~ (p 

< 0.01). The peak day w:rs clearly earher in the South and in lhe E.1>t (p < 0,01); also carhcr rn lhe Alpine regron 
(p < 0.05) whcrcas in the Nonh no significant trend \\-llS obscrvcd The cnd of ~cason was Slgnificantl) tarher hoth 
in the E.ast and South (p < 0.01) a.nd in lhe Nunh (p < 0,0!5). butlhere wa no si¡,1ificam t:renJ in thc Alpme re¡:ton 

Duration: In rhe castcrn and southcrn rcgions a trend for shoner sea ons is clea.rty vi tbh..: (p < 0.01 ). to 
sorne cxtend also in the nonh (p < 0.05) 

lntensity - No significanccs could be obscrved t'< cpt of a ~hght increase of b1g poli n \'3lue~ m thc 
Soulhenr rcgions (p < 0,05). 

The warmi ng cxplains quite wclllhe Lrends for ca.rhcr start. peak ond earlicr cnd of scasons. hUI would 
a.lso suggcst a higher polleo production or prolongation of the scason rcspcctively. Thc study of thc nucruauons 
betwccn mast ycars and years wi llt lowcr sced productivity showcd that thc frcqucncy of mnsr ycars was dcarly 
lower befare 1988 in comparison to thc past 15 ycars, wht lst the amplitudc werc lugher in c:Irl1cr ycars nnd 
dcgrcascd in fnvour of more frcquent "ha lf mast ycars" especially in rcgions south of thc nlpme ridgc aud altitud~s 
< 1000 m abovc sea leve l. 

Acknowlcdgcmcnt: We are thankfu l to thc members of the Austrian polleo infonnation nerwork for 
ustng thcir prccious pa lien data material. 
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