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Airbornc tungat ~pore conccnlr~tion~ inside and ouL'iide bomes in !he Fresno (CA) 
A~thmalic Chi ldren's r~ n,ironment tud y (FACES) 

Hjelmrooo·Koskl, M. K. '; North, E. M. 1
; Vaughn , O.'; Macher, J . M.'; Hammond, S. K.' & Tager,l.' 

S"'hool ,f Pubh¡.: lkahh. Unt\CJ>II}' ofCo~hfomia lkrkcley. Cahfomil (USA). 
: S••I1(Jm.J Tcchnology, lnc . l"dalunu. Cahfomia (USA). 

' l·.nvuonmcntalllealt.h Labor.uory, Callfornta lkpanml.'nt of Hcahh S~n Íl:CS . Richmond, Cahfomia (USA). 

r:,po!.UJC to aubornc lun~;tl "JlOit"S ha\ hecn imphcated as a causativc fotctor for acutc cxaccrbauon of 
a-,thma. mamly 1n young adults. This 10\'c.."Stigaüon on indoor and ouldoor conccntrauons of fungnl sporcs is a pan 
uf tlu.:. he!lonu A!lthnMtic Childrcn'!! EnvaronmcfllJI Study (FACES). which is dcsigned to charactcrize thc heahh 
dlc<:b of atr pollutnm on a5thmatic cluldren hvtng 111 Fre~no County of California, USA. 

htHn Mar~h 2002 to Pcbruary 2003, 4?8 daily pairs of mdoor/outdoor sampk-s werc collccted at 83 
homc' Dllltng the ont·ycar pcriod, 18 of thc rcsidcnccs wcrc samplc:d during two dtffcrcnt seasons. The sa mples 
vo~.:rc cnllel: tcd \.\<tlh thc Burkard Contmuou:> Recordtng Atr Sampler (Modcl 9100) cominuously for 24 hours in 
lhc l.tmdy room nnd ou tsidc each homc at the height of 1.5 m on 5 days during a two-wcek pcriod. Homes wcrc 
selcctcd by geographic location (e g .. ne;:tr highw·Jy o r centra l arca of the city) and household chnracteris ti cs (c.g .. 
JX:U, lhc numbc.:r of pcoplc, and combu~tlon source) S1muhnneous fungal spore sampling was conductr.:d with 
thrcc Jh~Hypc: Burkard Scven·day Rccording Sporc traps. onc at 11 mettrs height on thc U.S. Environmental 
Ptotc:ctu)n Ag~ncy's Supcrsitc monuoring s tation locatt:d 111 ccntr.t l Fresno. two o thers (al 4.5 mcters height cach) 
on trallcf) lcK.:alcd at diffcrcnt school yard~ in thc Fn:sno arca 

ClndaJporium ~pp. wcre the most common species found indoors, followcd by fungi conncc tcd lO thc 
J}:tril:ultur.ll cnv1ronmcnt (spccics of E:nnoldfum, EpirtH"'t·um. Oidium, Erysiphe. Pucduia, UJtilago. smuts and 
ru-,ts), and Alternarla spp. Thc indoor conccntrations of Altemaria spp. wcre vcry clase 10 the outdoor 
conccntrJtions. In a numbcr of homcs. A 'pugillu~Pt'tlicillium spp. werc found in high concentrntions (average 2 h 
concc:ntr;Hion up to 2000 spores m·J) during thc umcs for brcakfast. lunch and dinnc r. Generally the night (8 pm-6 
:un) conccnlí.IIIOilS wcrc < lOO spores nf' . suggcsting that t\.\prrgillu.úPellicillium ~in thcsc homes wcre 
libcratcd from surfaccs becausc of indoor :1ctivity. ll1c agricultura! fungi showcd clcar seasonal and spatia l 
varuuion. 

Ucpcnding on thc scnson, thc indoor fungal sporc concentration rangcd from 4%-20% of thc outdoor 
conccn tration if thc wintlows wcrc kcpt closcd durmg thc sampling period. lf thc windows were kcp l opcn during 
thc wholc samphng ¡>ériod. the indoor fu ngnl spore conccnt ration was 50-90% of thc ou tdoor concentration. 
Kccp111g thc windows open more than 30 minutes in thc car ly moming (6-9 am) did not incrcasc thc total indoor 
sporc conccntration as much as having thcm opcn in thc aftcmoon (12-6 pm) o r night (8 pm-6 am}. The 
owucrship of cats or dogs did not incrcasc thc indoor sporc concc.mration. 

' llterc was no s igt11ficam diffcrence in the total fungal spore concentrations betwecn thc 11 m and 4.5 m 
hcights, whcreas the sampling nt 1.5 mctcrs hci ght rcsu ltcd in an -30% highcr tota l spore counts. Thc biggest 
d¡ffcrr.:ncc was bctwccn concentrations of i\llnnllria spp .. the coun ts being higher at the lower sampling levcl. 

TI1e rclattonships bctwccn tndoor and outdoor conccntrmions of funga l spores and airbome cndotoxin. 
PM 1 O. and PM2.5 are discusscd 
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Aerobiologi 1 une~ of blbidi ·pores in tb alrnorph ~ of .·.,;n 
Morales, J.; Gonz.alez-M•nero. F J.; C.ndau, P carrasco, • & Og• a. V. M. 

B.hllhom}~o.·c-t~ pmdu ... <" .1 ~ :unoonl f ~JKX'i lh.ll :uc v.iod d:hrc:~ 1 ll"Jn.tt J1, 
Spt:Cit'!lo ._·3n rdl!.bC:' .,ilh(1C:. 'porcs 1n l d.t~. nu.n~ of tl'k.: r -"•""'\ unp.xunt fu g¡ .. re rtut an
tn,~,ll\cd 10 3.!!othnu .1nd .tllc."r,;ic rhmllt5 ln J. ,ur\t) ¡;JrnN ,kit u'1n~ .1 Bw-UnJ ~i'---. · rnp. an tbc' ~uy ~-1 "''111 
dunng l\1.0 contl.~UU\c ~C'3f!lo. \\(' h.l'c !l'IUnd out ttut ~~ldt .... ¡x~ nul.C' UJ'I tbc. ;:,-.! ~ C:tl"lf t 'P'• 
group m the :ul:l)(Xpherc oflhh c&t). v.tth 1 Q oftbc tubt funp !>P.,.•t"'> !>.lmrkd Tbc~ ~~ pt t thn: ¡:th."--t eh< 
}e:J.r sho"mg a ceJUm sa,ona.l dt-.mt'tuuoo.lhr month ""'~th 1 tu hn' ... (11tr.aO\llll' '"'etnlx'f nh -an ., ft" 
concenlr3tion of .D 5S6 b.:wdtOSJ"'O'b.'m1

• A tOUI.tf1ll"l1nt t.t 1. Jttfcrrnt tyrc:-s, tu,,.J, -J'Y't'"' \\tTC' tJcntthé'd. 
bemg c,JprlllUl aod L'w1aga thc llllbl fm.JUC'Ut. fvlh.)v.N t'l) .-\,rarir ... \ rJn iltl.'h'nil., Mrlllc tiJ.~. Galtltdn'!PWJ. 
Conmanu(. C4tl\·cJrw. ,\grvr Pr. Btrruta 31lt1 Pr,ur:ru.z \\lth mu~.·h tllltt k.'"cr c~o.'Ch':cotr:auoo lh( mt JrJ'(.tr-N 10 

con entration be lO\\ 1% t1f toul b.ls•Ju)o.ports 
Thc sl.J.ll.slic anJ.I):-ts sho'-'ed thJI 1~ mtlu n~o:c (.l[ thc dtfftTt'nt mct '11'\.'k.'fi.:ll f'l!"lmc::tti\ \;tnc ... 

ac~.-·onhng to lht ~n:hc:d type A t~mpa;¡ture m"rt:;bc 10\ llh "" .tn m..:n.:s.."-i' t'f tlx ~"'TCC.ta J'lf\llf N._,¡cJt( ¡x~ 
t\cept for Agannn :md .-\grtl'("\bt" type neg.lll\d) .afT; ·ttd In )."rolt13l .a ratnl.all U"l~lt.b -.kb lhll 10\ :\1' .1 

concentration d re3Se e~CC'pt for Gunacfama_ l 'rc,!m~''•" 3nJ l ,tr/,lg•'· holo\c\ er. oo thC" COOtr.ll). ~1..'41.:-c"ntnth.ln 
of Agariru), Agmcybt- 3nd Copriluu rbe \\llh that r.unbllln .. ·reJ!loe. A re-lallH! hunutht) mcrt'~ b .n!><X'tílt('d toJ 
concentrauon mercase t.Jfbastdtosporcs. thou!!h con"entrJltoo, L'f l \t,/a~o .1nd t:rtcftt\pont d ttasc "hen ~l.ltt\C' 
humtdtty ts h1gh At the .,ame umc b tn'\Oiauoo m~.lea'e' b:hldt< pc_n, 1ir Ctll'h:'t'ntr.ltl(m d re:ohc:' thoo¡;h 
conccntration lc\C~Is of sorne 1~-pes a' G,mn._fama. t'rt',lmpom Bnd l '.,lilaga mcre.a...~ E' cntuall) b \\ tnd ~~ 

concemed. basiUtCbp<.,rcs are more fr«¡uc.:nt on d.1ys \\lth a calm \\t3lhcr 

Poster session c3 

FORECASTING POLLEN 

Thc intluencc of meteorological paramctcrs and bioclimatic índices in lhe 
atmospheric pollen contcnt of Cuprcssaccac in Ponferrnda (Le6n) 

Fuertes-Rodríguez, C. R.; González-Parrado, Z.; Vega-Maray, A. M.; 
Valencia-Barrera , R. M. & Fernández-González, D. 

Dcpanmcnt of Plant Bio logy (Botan y). Univcrsity o f León. Campus de Vcg:u.ana. 24071 - 1..<.-ón. (Spam) 

1lte forecasting of the aunosphere pollen con tcnt is a tapie of permancnt mvcstigatton in the 
Acrobiology. In prcvious siUdics it was suggcstcd that bioc limntic índices cou ld be uscd in poliruc forecastings of 
hcrbaccous taxa (FERNA DEZ-GONZALEZ e l al.. 2000; VALENCIA-BARRERA el al . 2000). !"!ere. we test 
thc two mcthodologies for routinc pollcn forccasting by compnnng corre lauon coefficients using Cuprcssaccac 
nirbornc pollcn. family ~Ahich inc ludes scrubs or trccs, as the dependcnt variable and metcorological paramctcrs 
and bioc limalic indiccs as indcpendcnt variables. 

Palien grJins wcrc samplcd by using a volumclric collcctor typc Hirst scvcn-day~record10g trap, from 
1996 10 2002 in thc atmosphcrc of thc ity of Ponfcrrada (León. N. W. Spain). Regarding thc mcthodology and 
sample prcparaoion it has becn followed tite propasa! of the REA (DOM[ GUEZ Cl al. 1991) and Andersen 
( 1981) 10 determine ma in po llination pcriod (MPP). In this study we ha ve workcd with thc Spearman correlation 
ana ly is. For this stati stical analysis we ha ve used thc MPP, the thrcc months before t.he MPP and the MPP wllh 
thc thrcc months bcfore thi s perio<L The mctcoro logical paramcters th:ll wc uscd in this s tud y wcre: tcmpcraturc 

Vol. 14(20!N) 369 



n:bt! e bumidit). "1lhl po:ú Ulms :LDd dirc..-oon (. E. 'E. S\\' '" ¡, 
ul mdu moddieú (CIJ. lhrnruul) snde< rrudltieú (111 anJ 

IXl\1[ ·¡a I·Z. L C,ALÁ'. C.\ 11.1.\\IA"XJ~. 1' & "h\,"'C. F 1991 ~lancJO) <\3luación de los dJtos 
obecn.sdtn e11 k>s muntltOS atrcJlluJ~Jt.:. R.l •. ..-\ 1 1 

ll KSÁ. IHJ. C.<l. í'.ÁLI.i', U (.'0\flCJIS. 1' ó< \ ALC 'CIA·IIAKRéRA R \1 1000. On th< 11.>< of 
htodunJ.lJC' tndtCe) in ~u·bome ¡x,IJcn fora:a tng ¡\bstracts or the X lnternabonal ['Rl,)DOiogical 
('onttn~\ ( I.J'.C.J '\"anJtnp. Chtna 

VAL!" lA IIAIUU:RA R \1. ( 0\ITOIS. P & fER:\·\")I~·C'.O~ZÁLEZ. D 2002. IJ¡ochmallc mdi< •s • 
1001 tn polkn fm c.:a:.tiny Jm J Riomtltorol. .46 171 liS. 

VAI.I·"{ lA 11-\RRERA, R \1 VEGA \1.·\Ro\Y A COMTOIS.I' & FER,ÁNDEZ-G0:\7..ÁLEZ. D 2000 El 
uso de mdt("c buK:hmáll~o.<.» t:n la~ prt:'thlun \ polímca\ JJiantaf!mJceac. Abstrdcts of tbe XJII (A.P.L.E.), 
C"urla¡.!CII3, f.:.lpan<t 

Chilling and hea l requircmcnts for the prediction of U1e flowcring of 
Afttur glutinosa (L.) Gaertner in Ponferrada (León) 

Gonz.ález-Parrado, Z.; Fuertes-Rodríguez, C. R.; Vega-Maray, A. M.; 
Valencia-Barrera, R. M. & Fernández-González, o. 

l>cp.utn_lc:nt of Plant lliolo~y (llotnny), Untvc:r ·ity uf Uón. Campus de Vcgaz..'lna, 24071 -León, (Spain). 
1 rec!t wh1t.:h nuwcr 111 Wlnter, l1~c alder. c:~n survi\·c pcrio<.Js of adverse cl imatic cond1tions. cntcring 

mio a pcriud of "donnancy" 31 the IJ31 days of summer The end of thc dorm;mcy sta lc and the star! of thc 
nov.·enng. n:c.¡uHc a period of low tempcratures followcd by anothcr of wnrm tcmpcraturcs. 

~'h1lhng and hcat rcc¡um:mcnts of Alnu~ glutino)a (L.) Gacnner was studicd in Ponfcrrada during a 
pcnod of c1gh1 ycnr> (from 1995 lO 2002 inc lusive). 

In order to detcrrninate thc chi lhng aud hcat rcquiremcnts wc uscd a thennal time model, this modcl 
w•< proposcd by ARON (1973), bosed on lhe accumulation of chililng hour> (CH) betwcen O 'C •nd 7.2 'C. 11 
considen the maximum and minimum temperntures and Lhc lcngth of the chilling period. Taking into account the 
day whcn thc mean tcmpcrature dccrca~cd below the thrcshold anda changc in tcmpcrature trcnd. 

Once chilling rcquircmcnts are attaincd. lhc accumulntion of hcat bcgins. This was calculated as a 
funcuon of thc su m of thc datly mean tcmpemturcs aftcr dcducting different base tcmpcratures from thc cnd of the 
chilling pcriod lO Lhc bcginning of thc polleo scason (RING ct al... 1983), and expresscd as growth dcgrcc days 
(GDD). in 'C. 

. Daffcrcnl thrcshold tempcraturcs werc uscd fur chilling nnd hc;u requircmcnts. the lowest varia tion 
cocflicu::n t was se lectcd as thc bcst thrcshold tempcraturcs. 

. 1lte accumulmion of chilling in this pcriod takes place from thc last days of Octobcr to the first 
fortntght of Dcccmbcr or :u Lhc bcginnmg of January. 

1l1e chilling rcqu ircmcnts are ob1~1incd with a 7.5 °C Lhreshold temperaturc. thls threshold showcd thc 
smalle~ t valuc for the cocfficicnt of )tandolrd dcvi:uion. obtnining an avcr.1ge of 1023 C H. 

1l1c hcat accumulation tolkcs place in a fcw days,and nuctuatcs bctwecn two and fifteen days. TI1c 
srnallcst Standard deviation was found with a thrcshold tempera tu re of ~ .5 °C, an average of 26 Gi)D. 

ARON, R. 1983. Availability of chi lling tempcratures in California. -Agric. Meteor. 28: 351·363 . 
Rl G. D R.:. ~ARRIS , M.K K.: JA KMAN, J. A. & IIENSON, J. L 1983. A forlran compulcr program for 

dcl~rnumng start date and base tcmpcraturc ror dt.>gn.>e·day models.1ñe Texas Agricultura! Expcriment 
Stauon Oull MP-1537. •tñe Texas U ni vcrsity System. Collcge Station. Texas. 
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The impact of meteorolol(i 1 facto"' on P<ldetaé pollen -.oa_, n 
in dan J..¡'\orthrrn Púl nd ~ 

Uruska. A. '; Moetus, M.' & Lalalowa. 

Apan from ~ IDdt\JJual rh~thrn ol pbnb J'UUuuh , ~l'"3thcr ~o"l"'DJttKCl' :Uc L"(llhn.ktc-.J tbr m(l t 
unponant faLton dctrmumng the dJ~p<"r5ioo ~d .. ~lC'Ot ( 1 u~.~ Jnd crb J')llc::n ~n tbt 3U "1'l'K' aun ,l( thi .. ,,g¡J, 
\l.b lO an.ti}Z~ a n:IJlHXbhJp bctv.com ~ mtt :.úk)$tell )ftJtlll..llh anJ Jtff('R!tl;l .t ¡'1('\:1- " f" lleD ,.:-.('0 t'Á 
Pooceae. ~Ahh:h 1S lnoun 10 be an 1mp<.-nant mulkr~ an Eun:lpC Thc int UCTh.: l'f p.uu •. :uW ~ :'11' liOJ;h 1 
fachX'S on a gnen pollcn 'c!JSOO ft-atun: \\J C"\aluJ.tc:d b' mcJ.o .. of .. tau~u~ ;uu.lhJ~ Funh~.Tnll."«, tbc b:,·tLn ,l( 

th~ h1ghc 1 mfluencc '.lltte used 10 dm\t th t.ttbu ... -al ~lk.-..1..-l d thc rdau )(\~htr 'Thc .ltUh ~~ " N'N on 
polkn data obt.uncd m Gdall.:!.l t_PC'Iland) dunng nmc ·,lf'l .. ~utJ\ ~ ~ (l'N4- ~uo:~ \\1th a \\llumctn ... - rt !len 
uup 

The lmear Mep"i~e mulurlt f(~.s,too tc~.:hm~u ~;t. J.rrhcd to dck·rutm,· thc: .. u,u,u,·alztllldc."h l'l thc 
follo\l.ing panmeters of thc P("'iaau.,· r~o:~llcn ""C.l"-""' thc knph f.)f thC" a'l'la. d~ annu.t1 .;,u m .tnd thr ,,,,_ntn d.trc 
Thc length of Poan·a~ polleo !!.C~oo \anes frí'm 7 "' 11) d.J.y!lo :rnd 11 gC"h 1<VI~ :tk'llllg \\lth th numM ofra1n' 
da) during thc- ~3!>00 ~lelctlf'Oiog1ca.l ondnions bdltt ;md dunng thc .. c;uoo impad thc annual :.uru 3JIJ t~ 
startmg date. The annu3l ~um. \\hi¡;_h 'hange~ from t)7, to 325~ P m'IJ.t). , .. fll.blU\CI) nlfl 1,ut\l v.lth lhNnl; 1 
comhtions dunng thc Stlson and neg.tiH::Iy corrc!IJtet.l v.ath numbef of dl)S 10 ~h.n:h 3nl.l Apnl v.tth T ... O c." lbt 
starttng date of tht' ~eason dcpcn~ on thc me:m temperulurt" tn April .md th numhcr or dJ):'I "1th T.c;.b"C hc:N n 
1" of Ma.rch and thc ~tarung dJte 

Correlations betwcen pollen concentration and mcteorologicul fuctors 

Brunetti , A.1¡ Serra, C.1
; Travagllnl, A. 2

; Mazzltclll, A.2 & Palm lerl, S.' 

1 Central Office ofC'rop Ecology for Mmistl) nf Agnculture and Forcsll)·. IUI}·· 
~ Dcpartmcnt of 810logy. Rome 'íor \'crgata" Um,cn.H). 11al) 
3 Dcpanment of l>fi)'Sits, Romc "'La Sap1cn7.a" UniHrslt)'. 11aly 

Thc e' aluation of polleo conccntmtion m the :ltr antl its seasonal ,·ariauon tS unport:tnt for hcalth and 
agronom1c aspccts. Meteorological fac tors dctcrmtne Jntenstty ol pollen producuon nnd tnfluence lhe lrt:nd of 11' 

dai ly concentration during thc pollination period 
l11C aim of thc prcscnt study was to find rclations bctwcen polleo cmission and rnctcorological dala JO 

Rome, to propase a forccasling modcl. 
Pollen mon itoring was arried out by me:1ns of a H1 rst volumetric spore lr'rlp nccording to 1he IAA 

st.and;~rd mcthod (Mandrioli 1994). during the months o f April, May and June from 2001 to 2003, m two diffcrcnt 
si tes of Romc: Tor Vcrgata University and Ccnlr.ll Officc o f Crop &:ology (UCEA) 
Meteorological data wcrc collcctcd from mctcorological obscrva tory of UCEA 

Total pollen concentration and thrcc pollen typcs (Grnm111eae, Qt1trfUl, Olea) wcre considcrcd for thc 
modcl , and their data wcrc correlatcd with thc following mctcorological variables: mean datly ternpt!rttture, total 
dai ly rainfall. bright sunshinc hours. mean daily wind spccd and d1rcction. 

Pollcn concentrations wcrc analy ed considering 10 day running rneans to descnbe sea ona l scll le 
nuctualions and daily dcviations fmm the mean to single out imponant anoma1ies. 
Thc time bchaviour of thc mean concentration va lucs was; studicd 111 rcfercncc 10 Lhe dcgrce/day pnramctcr 
(starting from the firs1 day of April and assummg the mean April tempcrature as rcfercncc) and other 
mctcorological variab les likc wind, r:1infall and bright sunshinc hours . 

l11c long h.:rrn nuctuation of mean conccnLraLions are characv:ri sed by an incrcasntg trcnd rca h1ng the 
maximum whcn the tota l of 100 dcgrecld3y (on the threshold of 13. 1°C) 1s passed. Tllereafter mean polleo 
concentrations are gradua lly decreasing. Thc imensity of the said maximum appears to be relatcd to the frcquency 
of minfall cvcnts. 
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Acaxd1ng 10 eh< dn<nt>cd ¡nhmmary re>ul 10 be eoofnmcd b) • Ion a npcnmc:nuuoo. thc: 
•• labilit. o( mc logkal pmgnoo11 tc!d; b as lbose pro•1d<d b¡ tt..: Eur<•pc:.lll Centre ft~ \1cdtum Ran,:c 
\\eatht1 f ee& ung tlC M\\ • or try the S JU 1 Cenuc íor f.m,ar lflrll(11UI Predt~.:tton ofkr u'cful 
Cierna!. CO ~U up an ~ tJ·,c rtkthodology Jur polk.11 prcdh .. 11011 ID the r.an,gc: Of 3 IC~ tLi)~· 

\1odelling and foreca.~ting Olea europaea L. nirbornc pollen concentra tion in 
Granada (Soulhern pain) u ing oft Computing 

Nieto Lugllde, 0.1
; Aznarte, J . L.' ; Alba, F. 1

; Ben itez, J. M.'; 
Diaz de la Guardia, C.' & De Linares, C. 1 

2 1 l>cp.trtmc:-ntuf D()L111). racuhy ofSctcn¡;c, LJOI\(nlty of (lrJ:nada. 1 "071 -Granada. (Spam). 
IX:p;~nmcmuf ( omp\Jtmg S4,:ll"IH.:t: and ·\ruti~:1al lnt~.:llg~ncc. Vni\"C.f}lty ofGranad<~. 1 1)071 -Granada. (Spa.in). 

hl(l'I:J'>IIn8 lom:cntration.., of d1ffcn.:nt i.tlrbome pnllc:n l}pt..-s IS onc of thc m:tin goal~ of Acrobiology 
Thh IOicrnl COffiC"'> frurn !l.\ lffifTlCdlalc climcal u e:. aiiOI,\IDg ror the allcrg•c popu!JUOII to adjust thcir 
pruphybc:t1c uc:atm~nt Thl, :tho juo;ufic) that rno~t uf thc ~tuc..hc!'l carried out so far are dcvoted to 1he most 
allcrl(cnu.: polleo typcs that rc:ach high conccntrauons 111 thc :ltmosphcrc. ln Gr.mada. 0/rn polleo is thc mnin 
l'nntnhutm m lhe annuJI pollt'11 !,pcctrum. b<:mg as well one of 1hc mam acroallcrgcns, as oct.:urs in Lhr! wholc 
Mcdllcrr.mciln arca 

Tite aun of this \\ork is to apply forccasung modcls bascd on Soft Computing to the problcm of 
atrbomc: Oh•fl polku con~.:cntr.Hions. Soft Computing compnses a number of tcchniqucs of Modem Artificial 
lntclh ~t.'"nl'c and l!ntails to dcve1op rc~onmg rnodds whic;h can represen! and use unprccisc and unccrtain 
kUU\I.Icd~e. mcxJdling human rca.M)rung. Fuay Log1c and Arufi ·ial Ncural Networks are two of thc mo~t popular 
p:arad1gm\, and wcrc chO:)c:n hcrc con~ide.ring lhat ha ve bccn appllcd bcforc to thc modclling of sevcrnl types of 
u me ~ene~ Thc models u~cd \\ere a ncuro. fuuy mcxJcl. ANFIS (Jang. 93). "hich combines thc adV'Jntages o( 

llof.h p;arad1gm~. and an anafic1a l ncurol nctwur~ ba.scd on gcneraliscd regression. GRN (Spcch t, 92). 
·nl<: dat~~~ ~t udied in this wor).. compriscs dally pollcn conccmrnuons measured during 11 ycars by 

mean\ of J Se\'cu Da)'.> Sporc Trap (Durlard Lid .). Prcparauon of samplcs and microscopc counling was done 
accordangly 10 the mctodology prop<»Cd by thc REA (spanish ncrobtology nct-.ork) (Dominguel ct al., 1991). 

Contrnry to thc tmdlt•onal approach. which tries to fine! relutionsh•ps bctwccn thc polkn conccnlr.Jtions 
and lhc as!tociatcd mctcorological variables. 111 th1s study \\'C ha ve Lrit:d to predict thc futurc pollcn conccmration 
by usmg Jll<it past value~ of thc Lime series, ignoring 1he information providcc.J by the C;(ogcnous \':lriables. Thc 
cxpcrimcnua1 dcs1gn carried out was bascd on the autocorrehuion siUcly of thc series, which indic;ncd 1hat thc 
~..o tronger COI'rcla tiun with pollcn concentration in time 1 was hcld by concentrations in 11mc 1·1 nnd 1-3. ll1csc two 
de la y 'itcps dctcrminatcd. hcncc. thc two input vari:~blcs that thc modcls took. Regarding the ou 1put of thc modcls. 
wc h:avc calculatcd forccasting crrors for thrcc concemration imcrvals bascd on the acrobiological critcria. 

TI1c results obtaincd nllow us to st::t tc tha l Soft Computing is an appropria tc tool 10 analyzc nirbornc 
pollcn conccntrauous. Prccise ly. in 1he C\!nlral intcrva l (50-200gr/m"3), wc ha ve obtaincd forccas ting errors of 56 
gr/m"J usmg the ANFIS modcl and 66 gr/m"3 using thc GR N modcl, which in both cases is better than the 
rcsult obtaincl.! by linear regress•on (73 gr/m 11 3). In the first interval (0-50 gr/m"3) thc two advanccd modcls 
pcñonn bcttcr than thc linc:~ r regrcss ion. but, as is the case for thc third interval (>200 gr/m"3). res ults are similar 
for the thrcc n~~el~. \Ve can conclu~c: hcncc. lh:lt lhc ncuro·fuuy approach is thc most precise. which adds up 10 
liS 1ntcrprctabalny 10 terms of ltnguasuc rules. As wcll. it 1s noticcablc that all thc rnodcls uscd trcnd to perforrn 
worse when prcdicting highcr conccntrntions (third intcrval). which is probably auscd by thc diffcrcnccs bctwccn 
those conccntrotions through lhc ycars, which are either dry or vcry rainy. 

Thc possihility of including C;(Ogcnous variables (mctcorologica l paramcters and bioclimatic indices) 10 
thc tu<.hcd modcls opcns an interes.ting path which may Icad to bette r rcsults . 
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Foreca ling the tartnnd \erit) ofpollen ;¡,on in a .'emi-.\rid 'linut 

Hjelmroos·Koskl, M. K. '; Schumacher, M. J.' & o ·Rour e, ~.K.' 

S~hooll\f Puhh ... He .1Ith. l ni\ n ' "lo!- Ct.uh.'rnal R\:· i..tl'\ l l . · 
; Oep . .utmcnt ofPo.hJtn..: .l 01\~11) ,l{ ~nlOIU Tu"- lfl~-\...... t·, -~ 
) C"oll e' ot P'ubh~ lk.llth, l 01\C~It~ ' ( o\nz :'10.1. Tu~.: Xl,. -~ l. " 

D;ul) and !loc:"a..'rol\31 f~a'h h-. ;.urhomc: tx'lkn :m u,.C'l.f m th( nun.;.a ~nl~ont 1 :.lkrp ... · ""~' 
d1sordcrs Prcdt uon of the oo~t and '-C\c:-nt) ('11 the ptlllcn '(.".,)_"' ,., h.b pn,,,(."\J hl.hc :.t \Jiult'lk h 1 1n th~· 
pn.:,c:nU\C paucm cart 

lo Lht~ ~tudy po1kn dam "-;1) u,.lllt ... ·tetl üXlhDUl'IU:Jol~ OH~r J .. cH·n-~"·ar ~rh,xltn 1 t,h.~"'"· -\nlllll . u3omg 
a 7-day ro.:ordmg \Oiumctm.· Hm.t·t~~ 'Jl('~~'C 1~('1 \kt 'lf\.lltl~~~to·al J:tta a\all.thlc trom J nul<''- frum th ~llkn 
monttonng locauon \l..lS 3otU<.hcd in the )t'.ar ~·f.:trc and th )t'31") dunn!! th,· J'~'Qlkn ,·olle ... ·ut.ln The f"llkn dJt.\ <'1" 
Oh-a ~pp . Ambrmia . pp .• Poo eae a.ncJ Cltowpoc.liwn .·\mar.mthJ.:c:lC ";h 1n ..... halkd 111 thc .. tut . .h 

PO:Jolttn~ orrci:Iuon hct\l.otn mcrc:beJ rJm m Fd.,ruary .1nli 0/nl "Pfl (l(lllc:n n~mbc.·~ cJunnp thl" 
followmg SC3'tOU \\""3S found (p-0 0 .:!), \l.hC"TC3~ neg,IU\l" c:'t."'J''Tiall\lO \\b f('lund b..·t\1. n lhc! olllllUJI (>/( 11 Spfl 
polleo output (p=O 02) and thc numhcr of chllhng houn. fmm JJnU.UJ 1 to Fcbruar) 15' '\epmc c,,m•lJUoo 
\l. O.~ also found hct\\ecn 1he annual Olrn !.pp. polleo output ~p=O.o.::n nnd m~n·a ed ~ol.n md1;1twn 111 fd'lliJf'\ 

Ahhough Ambm.\ía spp. pollcn are found thruugh thc "holt: )e"Jr m A11uma. 9~ 1"\ t)f tht r.Ji" ·d 
pol~en grains occur 111 h11c: Fcbruar) Jnd \-la~h (.\mbmua ddl(tidtat a ~CC~lnd. alth\lUph 111\h.:h \h·.ll..t·r. ¡l(';'lk 
~yp•cally occu~.m _late Scpttmber and Octolxr The toul,\mbro.\la 'I'P JX.llkn output corrclall."d ~trongl) \\lth 
mcrcased prec1p1tJIIOn m lh(! prcccdmg two moo1Wi (p<O.OOI ). \\'hc:n the I01l1 amuunt tlf r.un \\J~ k~\ than bO mm 
dunng lhc 60 days prior the no\\Cring Of t\mbrmia ddtoidra .. thc 3ot'~lm 3olat1 \\J.S dcla)rd hc)(lltd Juhan dJ) ()4 

(p<O.OO I ). A_J thc :unount of accumulatet..l sol3r radtJtton 10 the t\\0 nxmth btfurc tht' (Xllkn ~t>a\nn n~gati\CI) 
corrdatcd wllh the onsct of Ambrmia sc~un (p<O.OOJ ). A. dt'!Imdrn '' 3 pcrennu\1 shrub .. howc:,cr. thc l'hm.1te 
vanablcs m the procccdmg year d1d not corrcl:nc "llh thc numbcr ol ,\mbro.üa polleo gramo;¡ lountl c.Junng thc 
spnng sea on 

Poaceae pollcn 111 Tucson routinc1y peaks m t\larch-April aml 10 Augusi-Scptl'ntbc.'r. thc !::ate ~ummtr 
Oowl'ring bcing more pronunent than thc spnng ont: 1l1cre \\.J:Jo a p<hitivc correlation wl!h thc !-.tan of thc f1rs1 
scason and lhe combination of pre-scason::al rain nnd accurnu lah:d solar rJc.IJation (p:.0.002). 1ñc nmount of gr~h\o 
palien rclcased dunng thc sccond scason corrclatcd strongly with monsoonal ramfall (p-=0.001) 

Thc mnin flowcnng scason for specics from ('hcnopcxh;u.:cac and Anutanthac ac m TuCton 1~ 

gcneral ly from Ju1y to October. 111c rcsult of thc mult1plc rcgrc:Jo:Joion analy!ois show thnt thc mn1n nowenng onsct 
occurs 1-2 wecks aft~.·r the st~rt of thc monsoon sea son. and thc palien l'OUnlS !.Lrongly l·orrclalc ,,,,h thc nmount of 
monsoonal rain 111 thc sa mc y~..·ar. 

Althoug_h the rcsults frorn scvcn ycars conunuous pollen mca-;urcmcnts are too bnutcd 10 dc\ciOp any 
succcssfu l forccastmg modcls for thc mvcst iga ted speca:s, H ~ ~ prO\'Cd, that thc onsct and extcnd of thc ~cn"JOII fot 
somc allcrgcnic palien may be prediclcd by climntic varinhlcs 111 J scnu·;l rid dimatc. 
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.\ ne" appro eh to the rdationship bet\\een th raínfall and pollen discharge: 
L'sind . ) mbolíc O) namic 

Mantnez, F.'; Rodnguez, 1.1 ; Garcia-Sánchez, A. '; Moreno-Grau, S.'; 
Etvtra Rendueles, B.' & Moreno, J . M.' 

1 lk¡wune-nl o( .J .. pphtd _...,1;athcrn..JU\.~ and Swu~uc, Tecnu:all:nr,cnit) of Cana¡;ena 
CJOrnpu> \luraiiJ del Mar, J0~03- Canag<na, (Spam) 

.J l>cf'atlment of QomJcal and En'rronmenLal E.ngmecnng.Tccmcal l"m,·trstt) ofCartagena 
Campu> \lurall.l drl 'IJr, "\0203- Canagena, (Sp310) 

'rñe maJtW' ohJ«IJH for modclbng acrOOtulopt.-al ~)')tcnb are lO enahle the pn:drctioo of polleo or 
rc:vc.: .. concentration~ .. nd to eval~te thc 111.1JI."~r fador::. mfluen¡,;c th~ concentlilllOn~. Thc: usl of modelhng 

;,cr lhtologh.al .\)'~tcm'5 to achu~..,e a predu,;.u-.e cap.Jbtht)' requtres Lhe integr.nioo of dt\Cf'!tC mformation regnrdmg 
thc rnan)' \tar.~ and factor m a gi.,.en ~ystcm C)dC tnto a l'OmprchcnSI\C descnptn·c pacKage The lilmfalllS an 
am('K~nt fador m pulkn actt'\-11)', )IDCC decn;a.\c thc conccntr"JIIons and the controlhng role in plant devclopment 
pn.)l.;c,\.C\ llowt",..cr, ~Jo.htrC'b tht first t'"ffc~t b ca~ll} relat.ilble, it's fTlOre: comphcated thc poslli\'C relationsh•p 
bc;twCC"n thc ratnf.lll and the i>O'tenors flo"'enng Thc polleo samplo are 1dcnufied and recounted using the 
rncthodulcJgy p~cd by thc Aerobiolog.ical Spant!.h 'l'etworl (REA). We used the ramfall and polleo data 
colkcled 10 Canagtna cspam) bc1wcen 1993 and 199') 

Wc ha ve studttd the relation htp of the polleo di\charge and the ramfall. by mcans of the entropy of 
hoth v.:mablt1:, calculated by approxnnation with thc symboltc dynamac. 'Tbc symbobc dynamics technique 

con~trb thc ume senes of thc bwlogJcal sagnnl~ {.r,} (t = 1.2 .... N} in a. sequence of symbols {"J} based on a 

wtndow of ~lt..C M. accord tng to thc follo...,ing eApr!!SSIOn. 

tf lx/-x,~ 1 ~ ~a·a1 
•if xl -x! l<a· a ' . ,,¡ J 

for j 1.2, .. ,N- M + 1, wbcrc a¡ is the standard dcsviation of the onginal signa! x1 ovcr theJ~ window and a is 

a tolerance measure. {Pincus, S.M el al. 1991). 
In thc figure. thc relationship bctwecn thc r:unfa ll and the total palien concentrat ion is observed. In this 

case, tl 's showcd the total pollen conccntrauon entropy in the spñng versus the rainfall entropy in the previous 
aulUmn. 

R~NfAlL.AN)TCJ AL PO.lENRElATIO.S HIP 
o ~ w ~ ~~ 

30 ~-----------------, 

1 
• lM l'llfCJ(NI PQ.HI 

20 
__ li,_,(J:NlPIIl.C!lHIPQ.ttf) 

1 0 -~----------~~----~ 
y= 0,7004x- 41 ,706 

o R2 = 0,9237 

Wc showcd that thc polleo activity is relatcd with 1he rainfall activity. and it's could be a an application of thc 
chaos thcory. that it"s in its carly stagcs of inlroduction in thc environmental managcmcnt (Kakongc. J.O., 2002). 

PIN US, S.M .. GLADSTO E, I.M . & EI-IRENKRANZ. R.A. 1991. A regularily slalistic for medica! dala 
ana lysis. In: Journal of clin.ical monitoriug 7: 335-345. 
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Aírborne Poaceae pollen conccntrations in th a uno,ph n> ofBah•a Blan a, \ r¡! n1ina 
and correlation 11ith m t rolo¡:ír11l dato. Fír.. t prl'diclíon llli>dcl!. 

Murray M. G.' & Galan, C.' 

1 IXpartm<nr of lltolog). Rh. ·hcnu)U) ¿DJ f'h.1m\:K~ '.uitta.tl Lnn r,1t) " tht . 
~()(X) • R.duJ Bl.lth.~~ .\r~~o.'11Uft:.1. \ 

2 l>qwtmc.·ot of Plant 8101\lg). l nl\«,11) ~,f (\•&.1N.. J • ""1 - Cá 

Re ·or~ of ~ra-.. polleo C<"C1 "Cntr.\tiVIh lnJ ttx"t( 'n'lk't:'" 1 d.Ju fn.lf11 thr · ~e.~n -.'\( .... unrlin~ m l\..ah1 
B!Jn J. Art:cnUna (3 .w· . 6.:! 1()\\") .m: uk-d: tl'l Jn..tl) e thC' ht.i\.a\l~'ft.'tl 1\ ~..c.:os ~'lk'n m lhc: .tllfk.''{\hcr\· anJ 
Lh Ccnt"bttons .... uh fllC{('()(Olop .. ·al dJU D.ltl> ~Jau .... ere \~3tncJ u .. lng J h'tumdn .. · amrJd -..unpk"1' Roe: 'C'Od 
mot.lcl ~O sttuatl!d lt hetg:ht of JO m 3bo\C gr<:'lUnJ 1 ,cJ l'rl a buiiJmg k'\.: t~ 111 a re:--ld..::nu . .\1 z~o'O~ n :U thto 
downi0\\0. Bahü Blanc.J cu~ i:o. k"'Catcd \lollhlo the P:\mp.3' rh}W~ ·~o'}."Tapht~o.• rro\tO..: ~o.har.J~o:tenuJ t'l\ lhc U.::L. f.\f 

t.rers: an~ot the domananl"t' of ht:rr) of thc gr:t">:t f nul) (;r.l..), t l\'\3.: ) JX"IIen " .. " k\:t d tN tht' an.th .. , du hl 
ns bemg the Lnonom1c group of hJ,ght·~t .tllcrgq;~m" n:k,an¡;c m lhh1J RbncJ: ~a lR.lfl'k\n ~~ .11, ¡t>Q; .JnJ 
Cangnano ti al.. 199 ). 

Anal)"\1) of the rc!lult:; tdenulics the l:h.Jral:tt"rt\IK of gr.t ~ polkn ~trtl"'!! 10 th1~ pctl"'-' \\e 1.:\.\IISitltt 

threc polleo seasons for thc )tudy Augu\t ~000 . Junc ~OOL Junc:: .:!001 - ~1.t) ~001 nd ~1J.\ .;uo~ - Junl" :!l)(H 
Thc threc curves are \Cry ~ 1 m1lar and the total rollen cnu!t~wns \\c::re: .1060 gr.un 10 1000.'.:!.001. 1!"1~h ~1'310' m 
200 1/2001; 2416 grnins m 2.00212.003. Tlle polh:n COO~o"1:'ntra.uon an: c\atmncd m rrlatwn tú thc nutn 
mctcorologtc-JI \"ariabks: tcmpcr:tture. rclllll\'C hunudlt), accumulatOO u:mpcr:nurt, nd r.tmfall. wtnt.l 'dOt:tt) a.nJ 
dtffcrent wand dlrcCLIOO In addillon, are U)cd some othm \':mahll"s ll~c .1 umulated )X'lkn Cl\fl~tntrJ11on and 3· 
da) runmng mean ofthe pnor da) \l.lth a \Cry tm¡lOrl.'lnt n:sulb Thc con~o·t"ntrati()n ofP'"llkn gra.m-, from 1\').lL~Jl" 

wcrc found 10 be posiuvely correl:ued .... uh thc 3\erag.e tcmperatun: (nta\lmum. ml"Utum .. md nummum\ amt 
predonunant v.ind:s din.:cuon of thc nonh and nonhea.\t. ncg:lll\"('1} ClltTe!Jted \\llh rclatf\t humu.ht) and 
predominan! wmds d1rcctton of Lhe c:tst to thc ~outh and south\\CSl 

Although gm~s pollcn was :tl\\3)) pr~('nt 111 thc :ur during thc )luchcd pcnod. a sigmftc.mt rat~ v.:u 
dctcctcd bctwcen Octobcr and Fd.,NJ.I) Thc h1ghe't rclaii\C onccntra t1on wa~ rt.u.:htd m f\o,cntller Thc 
beginning of thc. Spnng ra1se 111 aubomc pollcn was dch.'cted in (ktober for all the pcriod.'- The !<.ln~m~ mn~nuutl 
of the Spring peal.. can be nttnbutcd to lhc prcdonunant::c of :.p«it·s of thc poo1d group (of ''intcr-to·spnng 
growmg qclc mainly). 

Sorne modcls are proposed lo prcdict dntl) Pooceac pollcn counts 'lñC!>c stud1c-s rcprt"..,Crlb J \C'l)' 

important adv:tncc 111 thc dc,·clopmcnt of the Aerobiolog) in South Amenca hccause thesc are thc fiN.t prcdtcuon 
modcls thm hrwc been cam ed out. 

RAMÓN G.D. llRONFEN S., VILLAMIL C.ll .. FERRER .. APPHATIE S & BARZÓN S 1995 l'ólcne> 
rclcvamc..:s para In rinitis alérgicn esta ional en la ciudad de l"lahfn Blanca y 7011!1 de tnnucnctn Arrhl\o~ 

Argentinos de Alcrgin e Inmunología. 26 171-178. 
CARIG NANO C., IAQUINARDI A., ARAMAYO E .. VA LLE A , DRADA A & 1 MIJ ERTO S 1998 

Polinosis en la Región de Dahía lll:tnc~. Archi\'OS ArgcnlinM de Alcrgio e lnmunolog(n 29 0). 2 1-27 
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