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Apiepaveral,

o’ EKEVOVS OV U’ EKavay Gyedov ot Elual,
TV OIKOYEVELD TG KOPOLAS

Kdl TOVS TAVTOTIVOUGS 00.0KAA0VG!

«un ek wepi TV ueyictwv coufoiiousdor
[vo un drotoma@vooue Toyaio COUTEPATLOT TAVW GTO UEYLO. (HTHLOTO]
Hparxierrog (omoor. 47, Aioy. Aaepr., 9, 73)



IMPOAEI'OMENA

H dvvapum tov aiwpoduevov copatidiov anotelel éva and ta facikd Tedio Epevvog
™G  aTHOCQUPIKNG ynuetag. H  emotmiun g OLVOUIKNG TOV  OEPOALUATOV
nepthopPaver T pEAETN €vOg peydAov TANOOLG JlEPYACIDOV TOV GLVIEAOVVIOL GTNV
atpocpapa. Koplo yopakmpiotikd ovtov eivar 6ti, ommyv eEEMEN Toug M pio
depyaocia emmpedlet v GAAN, pe omotélecuo to YiyvesHol TOV oU®POVUEVOV
COUOTIOIMV VO OTMOTEAEL TNV CLUVICTOUEV] OA®V  OLTOV TV  JEPYACIOV
(Tupnvomoinom, GLUTVKVMOT| KTA.), GE GLVOLOCUO LE COUATIOWKES (YNUKT cOoTACN,
Katavoun palog Kot mAN00vg KoK.) Kol LETEMPOAOYIKES TOPAUETPOVS (Y. TahTNTOL

Kot Otevfuvon avERoL, GYETIKT VYPOGTaL).

H napodoa epyoacio emkevip@Onke ot HEAETN TS SUVOUIKNG TOV AEPOAVUATOV GTNV
mwePLoyN G avatolkng Mecoyeiov, Kabdg kot otnv d1EPELYNOT TNG ERPAVIONS TOV
QovopéEVOL NG mupnvomoinone. Atyeg etvar or pedéteg mov €xovv yivel oty v AdY®
TEPLOYN UEXPL ONUEPA, EVD OGOV a@opd TNV mepoyn g ovtikng Kpnmg, sivor n
TPAOTN QOPA TOL MO EPELVO EMIKEVIPMOVETOL OTIC OCULYKEKPIUEVEG TOPAUETPOVE
(xotavoun peyéBoug kot palog, ¥nUKN Kol OPLKTOAOYIKY] GVGTOGT) KOl JEPYOTIE]
(Tupnvomoinom, LETaPOPE GE HEYAAES OOGTAGELS KTA.) oL KaBopilovv v ToyM TV

ALOPOVUEVOV COUOTIOI®MV GTNV TEPLOYN.

O «Oprog Oykog perpnoewv mpaypoatortombnke otov Epgovntcd Ztabud tov
[ToAvteyveiov Kpnmne. TTo cvykekpéva 6to mpdto pépog eetdotnkay ta enimeda
oLYKEVTPOOTG TV KAaoudtov PMig kor PMz s, 1 katavoun g palag, m ynukn kot
OPLKTOAOYIKT] GUGTOCT] TOV OEPOAVUATOV KOl 1| TPOEAELGN TOV agpimv paldv.
[Swaitepn Bapdnta d0ONKe o1V depehivnomn TG GLUUETOYNG TNG OEPOUETAPEPOUEVIG
AQPIKAVIKNG OPVKTNG OKOVIG OTO EMIMENN GLYKEVIPOONG TNG MEPLOYNG, EVO OTNV
dlepevuvnon g TPoérevons tov agpiov paldv Kaboplotikd poro Emaav mpocheta
gpyodrela  avaivong mov  ypnowomomOnkov Om®G &ival Ol EKTIUMOUEVEG OO

alyopiBuovg omsBomopeiec, KaBmG Kot SOPLPOPIKES POTOYPUPIES.

EmumAéov mpaypotomombnkay pHoKpoxpoOvieg HETPNCELS TOL TANOOLG Kol  TNg

KOTOVOUNG TOV AENTOV o®@POVUEVOV COMHOTIOV pe okomd va  extiundel n



OLYKEVTPMOT] TOVG GTNV TEPLOYN TNG avatolkne Meooyeiov ko 1 mbavr| nuepnola
KOl ETOYLOKT OloKLIavVon ovT®v. EmumAéov €yve mpoomdbeia ektipnong tov Koplwv
TNYOV TOPAYOYNG OVTMOV, EVE LTOAOYIGTNKOV CNUOVTIKEG TAPAUETPOL TOV AETTOV

cOMOTOIOV, OTmg gival 0 6YKOg KOl 1] ETLPAVELL TOVG.

Téhog, OlepeuvnOnke 1 oVYVOTNTO EUPAVIONG TOV  QPOIVOUEVOL  GYNUOTIOUOD
VIEPAENTOV COUOTOIOV (Tupnvomoinom) oty mepoyn. H onuacia tov kKAdouatog
aVTOV €lval HEYAAN, KOOMOG amoTEAOVV TOVS AmOPOLTTOVS QOPEIS Yo TN dnpovpyio
TLUPNVOV GLUUTVKVOGCNC GLVVEPOD, VA TO WKPO HEYENOS TOVE TO, KOO1oTA ONUOVTIKA
oTNV EMOPOoTN OV AVTA £Y0LV otV avOp®OTIVNY vyeio. Méoa amd Evav peydlo OyKo
dedopévmy mESIOV TOL AVOKTHONKOV, KATAYPAENKE 1 CLYVOTNTA EUEAVIONG TOV
(OIVOUEVOL TLPNVOTOINGCNG OTNV TEPLOYT, VIOAOYIGTNKOV 1| YPOVIKN O1dpKEL TOV
eowvopévov kot ot pvBuoi mupnvomoinong kot peyébuvong yu Kabe Eva eovopevo
EexploTd, eV €YIVE OTOTIOTIKN] OVOALOT EMOYLOKNG KOl avE pNVO ELOAVIONG TOV
eowvopévov. Télog, diepevvnOnke katd OGO GLYKAIVOLV TOL gVPNUATO TESIOV TTOV
Katoyplonkay, Kol o GLYKeKpuéva o puvBuoc mupnvomoinomng, He exeiva wov

EKTILAOVTOL LLE T YPTOT LOVIEA®V Kol SOPLPOPIKAOV OESOUEV@DV.

H Swrpip todt @1hodolel vo amoteAécel v amopyy] WOG GEWPAG EPYOCIDV,
CYETIKOV LE TNV OLVOUIKT TOV OEPOAVUATOV, HE TEAKO GTOYXO0 TNV 01€£00IKOTEPT KO
Babvtepn yvdon pog oe Bépota mOL ATTOVIOL PE TNV ATUOCOOIPIKY YMUElL otV

avatolkr] Mecoyeto.



Evyoprotieg

H mapovca owdaktopikn dwrppny exkmovidnke oto Epyaoctiplo Atpocoopikdv
Awwpodpevav Zopatidiov g Zyoing Mnyavikov Iepifaiiovtog tov [Toivteyveiov
Kpntng ota mlaicio tov Metantoylakov IIpoypdappatog Znovddv «Ilepifarioviky
Kol Yygovopukn Mnyovikn», oo v enifieyn tov Kabnynm k. M. Aalopion. Oa
NOela e TNV OAOKANP®OT TNG EPYACIAG AVTNG, VO EKPPACH TIC EVYUPLOTIEG OV TPOG
mv Zyol] Mnyavikov [epifariiovtog tov [ToAvteyveiov Kpftng yia tnv vAkoteyvikn
VTOdOUN Kot TNV OKOVOKT Porfela Tov pov mopeixe Ol avtd Ta Xpovia. Idaitepa
va guyoptotom Bepud tov Kabnynt k. M. Aalapidn yo v eumiotocdvn Kot eiio
TOV TPOG TO TPOCHOTO OV, TNV KATOVONON Kol VTOUOVI] Tov £€0e1e MPog TIG
TOPAAANAEG ETAYYEALOTIKES KO OIKOYEVEIOKES VITOYPEDGELS OV, TNV EVOAppLVGN Ko
ovveyn KoBodNyNoY OTA EMOGTNUOVIKG eSO 6TOL omoia EvIpHEN GO, KAODS Kol TNV

YEVIKOTEPT NOKT] KO VAIKT LTOGTNPIEN.

Na gvyopiomom emiong Oepud Eva-éva Eexmplotd ta dAAa €1 péAN NG entopelovg
EMTPOTNG YO TNV OQWOJ0YN TOLG VO, GLUUETACYOLV GE OLTHV, KOODS KOl Yoo TOV
TOAOTIHO YPOVO TOV APLEPOCAY GTO VO, LEAETNGOLV TNV JTPPN, TG TOAVTIUES
CUUPOVAEC KOl TOPATNPNOELS TOVS KOU TNV oTOXELUEVT KoBodnynon. Idwaitepeg
evyoplotieg Ba MPera va ekppdom Kat’ apynv mpog tov K. N. MiyaAdmovAo yio v
dpeon kot ocvveyn Kabodnynomn tov, OTOTE YPELAGTNKE VO oL TNV dMoEL Ko™ OAn ™
dwgpkela ekmdvnong g epyociog, kabdg kot TV TOKTIKY @Ao&evioh TOL oL
eCacpdle oto Epyaotipro IlepiBarloviikdv Xnukov Atepyoasiov tov Tunupatog
Xnuetog tov IMoavemomuiov Kpnng yioo v wpaypatomroinon peydiov pEpovs twv
avOALTIKOV petpioemv. Na guyopiomom tov K. E. Alopoavtorovio mov d€yOnke va
anotedéoel €& apyng MEAOG TNG TPUEAOVS EMITPOMNG Kol TS VTOOEIEELS TOL OTNV
eVOlApEST] TAPOLGIOGT TNG TPOOAOL oTNV TPLEAn emtpomy. [ToALd gvuyapioT® mpog
mv ko. E. Katoifeha kot tov k. N. Avddkn — Znpovtipn ot omoiot pHe TIg
EMONUAVGELS TOLG KO TPOTAGELS TOLG OAL avTd Ta Ypdvia Porjdncav KabopioTikd va
EexaBapicovy dvovonta onueio TG AVOADTIKNG EPYOCTNPLOKNG OOVAELLS, KaBMG Kot
TNV TOPOYN VAIKOTEYVIKNG VITOOOUNG Y10 TV TPAYLATOTOINGN HEPOVG TOV TEPAUATOV
oto Epyaoctipro Ilepiporrioviikng Xnueiog ko Buoynukov Aepyociov tov TEI
Kpnmeg. Téhog, Oeppd evyapiotd tov k. N. Koroyepdxn kot v ka. A. KoAokotsd yia

TNV a0d0YN Vo GUUUETAGYOVV 6TV a&LOAGYNON TNG TOPOVGAS EPYOGIOGC.



HEeyoprotd acBdvouar v avdykn va evyapiotiom® tov Koabnynt) g XyxoAng
Mnyavikov Iepifdiiovtog k. N. Nucolaidon kot v cvvepydtidd tov ko. L. Saru,
omwg emiong tov K. I1. Zapuma kot 6An v gpguvntikn opdada tov k. N. Miyorodomoviov
oto Epyootipro [epifarroviikav Xnukov Atepyaciov tov Tunuoatoc Xnueiag tov
[Mavemomuiov Kpnmng yia v e§ummpétnon kot forfeta otn ynuikn avdivon yio v
e0peon TG OCLYKEVIPMONG YNUIKOV €W0®V (1OVTOV, 0pyoviKoy Kol ovOpPyavov
avBpaka). Eniong va gvyapiotiom tov Oudtipo Kabnynm «. B. Tlepdikdron kot tnv
Aéktopa ka. A. Tlevidpn amd v Zyody Mnyovikdv Opuvktov Ilopov Tov
[ToAvteyveiov Kpntng yia v xabopiotikny ko ovclootikny fondeid tovg, toco otnv
avdAvon TV HETAAA®V NG OLOPOVUEVNC COUOTIOKNG OKOVNG, OGO Kol GTOV
TPOGOIOPIGUO TG OPVKTOAOYIKTG GVGTOCTS TOV SEYUATOV QPPIKOVIKNG okOVNG. 'Eva
HeYOAO guyoplot® emiong vo ekppdom otov Ap. K. ElevBepidon, Epsovnt A” tov
Ivotitovtov TTupnvikng Texvoroyiog & Axtvonpootaciog tov EKEDE «Anuokpitoo»
YL TIG TOAVTIHEG GLUUPBOVAES TOV KB’ OAN TN dtbpkeln EKTOVNONG TG doTpiPrig. Oa
NTav TapdAenyn va unv evyoplotion dnuocia tov Kabnynm tov Tunuatog Movoiknig
Teyvoroylag & Akovotikng tov TEI Kpnng k. N. ITaradoyidvn yuo tnv @iiio Tov OAa

avtd ta ypdvia, TV evBdppuven Kot v apéptotn Pondeld Tov OToTE TV XPELGTNKA.

Eniong Ba nBeha va gvyaplotom cuvoAlkd 6Aovg Toug cuvadEAPovg oto Epyactiplo
Atpocoapikdv Alwpovpevov Zopatdiov, kot’ apynv tov Awdktopa . ['Avtcd,
Kobdg ko tovg vmoyneiovg Awdxtopes E. Moppn — Toiévn, N. Serfoso, E.
XorBatlaxn ko . Xartovtoidov, yio v moAdTun fondeia tovg Ko 10 proto Ko
EVYAPIOTO KAMpO cvvepyaciog OAo avtd to ypoévia, ototyeia mov Pondncav oty

oLVEYN TPOGNAMGT GTOV GTHYO TNG EPYACIOG.

Télog, etvon Alyo éva gvyoplot®, av kot Bappd a&ilel vo to ekepac® Kot amd tn Béon
TOUTN, TPOG OO TOL WEAN TNG OIKOYEVEWIS LOL, GOV avTidmpo otnv EEXMPIOTN Kot
Wwaitepn Ponbeta ko evBappuvon tov kabevdg EexmploTd, TNV TPAYUATOTOINGT Kot

aic1o OAOKANP®GON TNG TOPOVGAS OOAKTOPIKNG OLaTPPC.



HEPIAHYH

2V mopovco O0aKTOPIKN OlaTpiPr] HeAeTHONKE M OLVOIKY TOV OLOPOVUEVOV
COUOTVOIOV Kot TO SUVOHIKO TUPNVOTOINGNG TV OEPOAVUATOV GTNV OVOTOAIKN
Meaodyeto. O k0plog dyKog petpnoemv mpaypoatoromonkay otov Epguvnticod Ztabud
tov [ToAvteyveiov Kpnng, evd éva pikpd pépog avtdv dieénydnoav ce BEom evtdg Tov
OOTIKOV 10TOV TNG MOAewg twv Xaviov. O otabudc tov Akpotnpiov eivar évag
aypotikdg / aotikdg otadudc vrofadpov (rural / background urban), eved mapdAinio
drtnpet kot to Bactkd yopakTploTikd evog mapabaidcciov otaduol pétpnong, O6mmg

QAavnke Kot od To amoTEAEG LT, (marine).

Ymoloyiotnke Ott 1 péon ocvykévipwon yia ta £t 2003-2010 ko 2013 frav yia pev
1o PMyo fon pe 38,3 + 11,2 pg/m®, yue 8¢ ta PMays fon pe 24,7 + 6,6 ug/m*. Ot
VYNAOTEPES TIUES Yo Ta. copatiow PMig katoypdenkay Toug KaAoKopvoug UNVeES
IovAo kot Avyovoto, pe tovg punveg Pefpovdpro, Anpiio kKoar Mo va akoAovBovv.
O g€dipoelg g oLYKEVIPOONG TOVG OVOLEIATIKOVG UNVEG, KOODG Kol 1 EULPAVION
VYNADV TILOV TUTIKNG ATOKAIGNG TOVG UNVES 0LTOVS, GLOYETILOVTOL UE TNV EUPAVION
petapopds okovng and v Popsa Appikn. Katd avaroyo tpdémo, to kAdopa PMays
TOV COUATIOIOV gREavIiel VYNAOTEPES CLYKEVIPMGELS TOLG UNvES Avyovsto, lovito
kol Oktofplo, kot yauniotepeg tov AskéuPpn kor tov lavovdplo. e oTATIGTIKN
avOALON TOL £YVE YL TNV TPOEAELOT TOV OVEH®OV oTnv Tepoyn Ppédnke va

EMKPOTOVV 01 BOpelog Kat OLTIKNG dtevBuvong dvepot.

YHeTIKG pe TV NMUEPNOLN OLKVUOVGT] TOV OLOPOVUEVOV COUOTIOIOV GTNV TEPLOYN,
ot akoAovdel TNV KAOGIKN Kot avapevopevn mopeia, adénong autav v NUéEPO Kot
TTOONG TOV GLYKEVIPMOGE®MV Kotd TN obpkeln ¢ voktag. Koatd ) ddpkewo g
NUEPAS, dVO KOPLOES KAVOLV TNV EUPAVICY] TOVG, 1 Mo TO peonUépPt Kol 1 devTEPN
apya to amdysopa. Ta PEYIoTa aVTE CLVOEOVTOL AUESH LLE TIG TOTIKESG TN YEG EKTTOUTNG
cOUATIOIOV Kol TIG 0AAOYEG 6TO VYOG TOL OPlOKOD GTPOUATOS oty mepoyn. H
Katavoun palog epeavifel 600 KOPLOL LEYIOTA, £VOL OTIC SIOUETPOVG TV AETTOKOKK®OV
cOUOTWIOV 68 JPETPOVG LKPATEPES TOV 1 UM, Kol TO JEVTEPO GE OEPOIVVOLIKES

StapéTpouvg mov Kupoaivovron petald 3,3 ko 9 um.



To peyorvtepo pépog e palag twv PMiy apopodoe o avopyava ynuikd £i0m pe ta
wvto va KataiapBavoov éva 50-80 % kot ta avidvta vo emKpATodV EVOVTL TOV
katovtov. 'Enovtarl pe pikpotepo mocootd to LETOALD, O OPYOVIKOS KOl 0VOPYOvVOG
vBpakag Kot GAAo ynuikd €idn mov dgv TovToTOMONKAY, OTWOC OPYOVIKES EVOCELS,
vepo KTA. [Ipoxettarl yioo mapopoleg Tég, pe eketveg mov €xovv uetpndei oe GAAeg
0éoe1c ™G EMANVIKNG EMIKPATELNG Kol KLpiwg o€ oTtafpovg vmoPadpov, dmmg sivor

avtdg oty OvokaAid Aacnbiov.

[MapatnpnOnke 011, KATA TPOGEYYIOT, Ol TIHEC GUYKEVTPMOONS KULOIVOVTOL GE EMITESN
Kato tov 35 pg/ m?® v to 60 % TV HETPOOUEVOV TILOV GLYKEVTP®ONG, LETAED 35 Kot
50 ug/m3 v 10 20 %, evd 10 vrorowmo 20 % mopovotdlel TIHEG HeYOADTEPES TOV
nuepnotov Bespobetnuévov opiov twv 50 ug/m?’. Tovg unveg, and tov Oxtdfplo peypt
Kot tov Mdo, 6xeddév 1o cOvoro TV nuepnolov vrepPdcemv PMig opeilovtan e
OLEPOLETOPEPOUEVT] APPIKOVIKY] OKOVY, TTPAyHa TOov Oelyvel TV HEYAAN GuVEIGPOPA
TOV EPNUOV TNG APPIKNG GTO GOUATIOKO ATHOCPUIPIKO 160L0Y10 TNG TEPLOYNG TNG
avatoMkng Meocoyeiov. Avtifeta oTig TEPMTOCELS TOV UNVOV NG TEPLOdov lovviov —
YentepPpiov de cvpPaivetl kdtt avdioyo ko o vepPacels Ppédnke 6TL opeilovtan gite
0€ TOMIKEG MNYEG EKMOUTNG €1TE GE UETOPOPE COUATIOKMV PLTOAVIMV OTO AGTIKA
KEVTIPO NG XDOPOG N AALES YDPEG TNG avatoAkng Evpmnng, v Tovpkia kou ™ Pooia,

pécm TV aepimv paldv Tov £pYOVTOL LE TO LEATEUL TG KAAOKOLPIVIG TTEPLOOOV.

EmumAéov, owmotdbnke OTL oYeTiKd pe TO EMEWCOOIO TNG OEPOUETAPEPOUEVNG
AQPIKAVIKNG OKOVIG GTNV TEPLOYN UEAETNG KLUPLOPYOVV GE GLUUETOYN Ol 0EPLeg HALECS
o1 Tpoepyopeveg amd v Apom, evd akoAovBovv Ge cuyvoTnTa ELPAVIoNS 1| Adyepia
kot 1 Tvvnoia, xdpeg mov Bpickovrar dvtikd e APome. H Atyvrtog, to Moapdko,
Mavprravio, o MdaA, to Toavt, To Zovddv kot n Niynpia pe Alyeg eppavicelg ékacto,
KATOYPAPOVTOL GTOPAOIKE GE KIVIGELS aepiwV Lal®V OV KOTAATYOLV GTNV OVOTOMKN
MecoOyelo. Amd Tt TPONYOVUEVE, GUVAYETOL TO CLUTEPAGHA OTL 1] KUPLOL ELPVTEPT
nePLOYN TPoEAEVONG TV aepiov paldv mov eBdvovy oty avatoilky Mecdyetlo ivat
1 Popetodutiky] A@pikn (SVTIKN KO KEVIPIKT Zaydpa Kot BopeloduTikn £pMUog ZAayel).
Awmotodnke 6tL 0 MAITNG amotedel TO OPLKTO UE TN UEYOADTEPT CLYKEVIPMOT OTA
ocvAeyBévto detypata, evd o&loonUEl®T TOGOGTH EUEAVICAYV KOl TO OPLKTA
yoroliog, KaAoitng, Kaolwitng, dolopitne, Talvyopokitng, aAUTiTNG, Ol YA®PITEG KOt
ota ENpa delypata o yOyoc.



SOUTEPAGUATIKG dlomoT®ONnKe OTL, 01 KUPLeg TNYEG Yio TV HAla TOV alwpPOVUEVOV
COUOTVOIOV oTNV TTEPLOYN TS OVATOAKNG Mecsoyeiov givatl ot eUOIKEG TNYEG, OTMG M
Meodyelog 0dAacoa, 0 SeVTEPOYEVIG CYNUOTIGUOC OVTMV GTNV OTUOCOOPL HECH
TPOOPOU®V EVDCEMV, 1| UETAPOPA OPVKTOYEVOVLS OKOVNG amd v Popela AQpikn
KaOMOG KOl OAOTIKOV KOl PLOUNYOVIKOV aEPOAVUATOV omd TEPLOYES TNG KEVIPIKNG KOt
Bopetog Evpdnng, evd kot ot TOTIKES TNYEC EKTTOUTNG GVVEIGPEPOLV GE KATOooV Padid
OTO HETPOVUEVO, EMIMEID OTUOCPAIPIKADV OEPOAVUATMOV, MG OTOTEAEGHO TNG UEONS
OGTIKOTOINONG TOL KATAYPAPETAL GTIC YOPES TOL KEIVTAL GTNV EVPVTEPT TTEPLOYY| TNG

avatoMkng Mecoyeiov.

H pétpnon tov mAn0ovg Tov almpovpevemy GoOUATIOImV TPOYHOTOToOmonke He 10
6pyovo SMPS (Grimm). H péon tiun yia to ovvoro g meptodov 2009-2014 6mov
ELaPav ydpo o1 LETPHGELS V1oL GLVOMKA 550 Muépeg, frav 4922 + 3645 cou. / cm?,
dtdpecoc tun 4066 cop. / cm®, evd N eAdyloT Kot PéEYLoTr TIun TAN00VE COUATIOImV
nov Kotaypdenkav ntav 134 kot 99561 cop. / cm?, avtiototya. Emiong Ppébnke o611 01
Topnveg Yo TV tpotn epiodo 2009-2012 koatardpupavay éva mocootd 16,9 %, ta
couatiow Aitken 47,7 % kot ta copatidln cuecmdpevons 35,4 %. Avaloya, yu v
nepiodo 2013-2014 1o mocootd avtd dtopopeaddnkav oto 22,3, 59,2 ko 18,6 %,
avtiotolyws. H mAeioymeio tov kotayeypopuévov mepumtdcemy, tivo oand to 50 %,
enpaviCel dSKOPLET KATOVOUY], GOV OTOTEAECLLO TOV OTHLOGPOPIKAOV JEPYOCIDV GTIG
Omoleg GULUUETEYOVYV T VIEPAENTO Owpovpeva copatiow. EEGAlov ot tyég tav
OCLYKEVIPMOOEMV KATA TN OIIPKE TOV YEWWUADVO TAPOLGINCHV KOl TS HEYOADTEPES
dkvudvoelg péca o évo 24-wpo, oe oyéon e TIG GAAEC TPEIS EMOYEG TOV ETOVG,
amotéleopa g xpnons Propdlog ko metpedaiov ywo ) O€puoavon, depyacieg mov
Tapdyovv TAN00¢ cOUOTOIOV KOl TOV QLGIKOD KOOUPIGHOD TNG aTtUOGEAPAS TNV
nepiodo avt (eMEGOdL LYPNG KOATOKPNVIONG), OV TO OTOUOKPOVOLV Omd TNV

ATULOGPALPOL.

H peAétn g xotovopng TV CLYKEVIPOCE®MV TNG EMPAVENG KOl TOV OYKOV T®V
AWPOVUEVOV COUOTIOI®MV, Yo TIC TEPLOOOVS TOV KAOMUEPIVAOV TUEPDOV KOl TOV
cofPatoxvplokmv €5ei&e OTL 01 VYNAOTEPEG OCULYKEVIPMOELS TOPOTNPOLVTOL TO
caffaToKiploKe TOV XEWWEPIVAOV UNVOV, VO TNV TTEPI000 TOV KAONUEPIVOV MUEPDV
TOV YEWUADVO, TAPOTNPEITAL ETIONG 1 VYNAOTEPN CLYKEVIPMOT| GE GYEOT| E AVTEG TTOL
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Kataypdooviol Tic GAAEG emoyég Tov €tovc. EEGAAov, v mepiodo TOoL YEWDVA
epeavifovrar ot VYNAGTEPES GLYKEVTIPAOGELS TOGO Yoo TNV empdvewn (143,5 £ 119,6
um?/cm?), 660 Kkat Y10 ToV 6YKO TV HETPOIEVOY copaTdinv (3,31 + 2,84 um3/cm?),
EVD M HKPOTEPT TN EMPAVELNS, ELQPOVILETOL TNV €MOYN TOV POWVOTTMPOVL, pe HEOT

T 76,6 + 40,8 pm?/cm®.

YUVOMKA 6TV TTEPLOYN TOL AKPMTNPIOL GTO ¥POVIKO dtdotnua Twv 550 nuepdv ToLv
Ehafav yopa petpnoelg pe v ddraén CPC-DMA, kataypdonkov 64 onuoviikd
eowvopevo mopnvoroinone. Katd péso 6po Ppébnke otL avd 8 nuépeg epeaviCeton 1
eowvopevo mopnvomoinong oy mepoyn. H péon ddpkeln avtdv twv Qovousvmv
nrav 10 opeg, pe to pkpdtepo amd avtd va dtopkel 1,5 dpa kot to peyaddtepo va £xet
dwapkewn 30 dpeg. H gppdvion vokteptvov kot nNUEPNGI®V QAVOUEVOV TOPOLGLALOVV
mv 0o mbavomra. O puBuodg peyébuvong GR kopdvOnke and 1,58 éwc 126,84 nm ht
pe péon T 12,6 nm h™, evé o puOpog oynpatiopod J and 0,05 £og 10,19 cm®s? e
péon tyun 1,4 cm® s Téhog, pdvnke OtL 00TE MUEPNOLA, OVTE EMOYLOKT TPOTIUNON
dglyvel M EUEAVION TOL QUIVOUEVOL TNG TUPNVOTOINGNG GTNV TEPLOYN, KOO TO

oTOOGUEVE TOGOGTA ERPAVIONG £DE1EAY OLOLOLOPOT KATAVOUT GTOV XPOVO.

Awmotdbnke 0Tl o1 KOPLEG TNYEG TOL TANOOVE TOV ALWPOVUEVEOV COUATIOIOV GTNV
TEPLOYN NS AVOTOAMKNG Mecoyeiov lvar Ol TOTIKEG TNYEG EKTOUTNG OEPOAVUATOV, M
petaopd Tovg amd TNV Popeli AQPKN] KoL TO YEYOVOTO GYNUATICHOD HECH
TVPMNVOTOINoNG, POVOUEVO oL &v Télel kaBopilel v dvvopikny ™G aplOuUnTIKng

GLYKEVTIPMOTG TOV OOPOVUEVAOV COUATIOIMV GTNV 0VOTOALKY] MecoyelLo.

Aggerg Kiewonda: Avvouikn atpocoopikadv aepoivudtov, ITAnbog vraépientwv

copotwiov, Mupnvomoinon, [Hopaywyn véwv copatdiov, Avatodky Mecsoyelog,
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Koatavopég peyébovg, SMPS, Metapopd a@pikovikng okovng, Xnuikn o0cTaoM
0EPOAVUATOV.

ABSTRACT

In the present thesis the dynamics of the suspended particles and the nucleation
potential of aerosols in the eastern Mediterranean were studied. Most of the
measurements were carried out in the Akrotiri Research Station of the University of
Crete, while few measurements were conducted within the urban area of the city of
Chania. The Akrotiri station is a rural / urban background station, which maintains the

key characteristics of a coastal station measurement.

It was estimated that the mean concentration of the years 2003-2010 and 2013 was for
the PMyo equal to 38.3 + 11.2 pug/m®, while for the PMys equal to 24.7 + 6.6 pg/m®.
Higher values for PMyq particles were recorded during the summer months of July and
August, with the months of February, April and May to follow. Increase of particle
mass of concentration during the spring months, and the appearance of high standard
deviation, were associated with the occurrence of dust transport from North Africa.
Accordingly, the fraction of PM,5 particles shows higher concentrations during the
months of August, July and October and the lowest in December and January. In a
statistical analysis that was made on the origin of the winds in the area north and west

wind were found to dominate.

The diurnal variation of aerosols in the region follows an increased concentration
during day with lower values during night. During day, two peaks were appearing, one
at noon and the second late in the afternoon. The maxima are directly related to local
sources of particle emission and changes in height of the boundary layer in the region.
The mass distribution shows two major peaks, one in the diameter of the fine particles

less than 1 um, and the second for diameters ranging between 3.3 and 9 um.
The bulk of the mass of PMy, were inorganic chemicals with ions occupy a 50-80 %

and anions to prevail against the cations. There were followed by smaller percentages

of metals, organic and inorganic carbon and other chemicals not identified (e.g. organic
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compounds, water etc.). Values were similar to those measured in other background

station in Greece (Finokalia).

It was observed that the concentration values were ranging in levels below 35 pg/m?
the 60 % of measured values, between 35 and 50 pg/m® the 20 %, while the remaining
20 % had values greater than the regulatory daily limit of 50 ug/m®. In the months from
October to May, almost all of the daily PM;o exceedances were due to airborne African
dust, which shows the great contribution of the deserts of Africa to the particulate
atmospheric balance of the area of the eastern Mediterranean. Unlikely during the
period of June to September this phenomenon is not observed and overruns were due

either to local emission sources or due to long range transport of particulate pollutants.

Moreover, the participation of the air masses coming from Libya dominated, followed
by those coming from Algeria and Tunisia, countries to the west of Libya. Air masses
coming from Egypt, Morocco, Mauritania, Mali, Chad, Sudan and Nigeria and ending
to the Mediterranean basin were recorded sporadically. From the above, it was
concluded that the main area of origin of air masses arriving in the eastern
Mediterranean was the northwestern Africa (western and central Sahara and Sahel
desert northwest). It was found that illite was the mineral with the highest
concentration in the collected samples. Other minerals that showed remarkable rates
were quartz, calcite, kaolinite, dolomite, palygorskite, albites, chlorites and among the

dry samples, gypsum.

In conclusion, it was found that the main sources of particulate matter in the eastern
Mediterranean were the formation events through nucleation and the transportation of
mineral dust from North Africa, while the local emission sources contributed to some
extent to the levels of measured atmospheric aerosols as a result of average
urbanization recorded in countries that lie in the region of the eastern Mediterranean.

The measurement of the number of suspended particles was carried by the instrument
SMPS (Grimm). The average particle number concentration for the whole period 2009-
2014 (in total equal to 550 days), was 4922 + 3645 counts/cm®, median 4066
counts/cm®, while the minimum and maximum number of particles recorded were 134

and 99561 counts/cm?, respectively. It was also been found that the nuclei mode for the

13



first period 2009-2012, incorporated 16.9 % of the total particle number, the Aitken
particles 47.7 % and the accumulation particles 35.4 %. Respectively for the period
2013-2014, these rates were found 22.3, 59.2 and 18.6 %. The majority of reported
cases, more than 50%, showed a bimodal distribution, as a result of atmospheric
processes in which ultrafine particulate matter involved. The particle number
concentrations during the winter periods showed greater daily variation, compared to

the other three seasons, as a result of using biomass and oil for heating during winter.

The study of the particle number distribution, for the periods of weekdays and
weekends, showed that the highest concentrations occur on weekends. In the winter
months and during daily winter days, there was also a higher concentration than those
recorded in other seasons of the year. Moreover, in the winter higher concentrations for
both surface (143.5 + 119.6 mm?/cm?), and the volume of the measured particles (3.31
+ 2.84 mm3/cm®) appeared, while lower value surface, appeared during the autumn

season, with an average of 76.6 + 40.8 mm?/cm®.

In total, in the area of Akrotiri, during the period of 550 days, 64 significant nucleation
phenomena were recorded. On the average, every 8 days 1 nucleation phenomenon
was appeard in the region. The mean duration of those effects was about 10 hours, with
the smallest lasting 1.5 hours, but most having duration of 30 hours. The emergence of
nocturnal and daily phenomena had the same probability. The growth rate GR ranged
from 1.58 to 126.84 nm h™* on average 12.6 nm h™, while the rate of formation of J
from 0.05 to 10.19 cm™ s with mean 1.4 cm™ s™. Finally, it appeared that the
emergence of the phenomenon of nucleation in the area had no diurnal or seasonal
preference since, the weighted incidence rates showed a uniform distribution in time.
In conclusion, it was found that the phenomenon of nucleation determines the

dynamics of the airborne particle number concentration.
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Hivakag ene€nynong cvpformv

a TpoekOeTIKOG TELEGTNG OV TPOoTdoPileTar amd EKTIUNCELS KIVNTIKNG aepiov yio TOV

vToAoYloUd TOV pLOUOY TVPNVOTOINGCNG
By n ootevdémra avrikeiévov otov opilovra

B, n ootevdmra avrikelnévoo

b ., cvvteheotg peiwong g évtaong tov emtoc (extinction coefficient)

C n avuumapoafoln (contrast)

Ci 0 apBudc tov atopmv otig 0Ecg1g TupnVOTOINoNG

CS o pvOudg amopdakpvvong (condensation sink)

D, N Ye®pETPIKA SIAUETPOG GRALPIKOD GUOPOVUEVOD COUATIOION

D o cvvteheotng dibyvong

Dp 1 aepodvvapikny SIGHETPOG Am@POVHEVOL CMOUATISION

Dpg,i N Ye®HETPIKN péST| S1apeTpog KaOe kopueng katavouns (GMD)

EF o napdyovrog epmlovtiopov (enrichment factor)

Fcal 0 mopdyovrog Babpovounong opydvov pétpnong palos copatidiov

fin ovyvotnta pe v omoia dropa Tpootibevtar og EuPpva Kpicyov peyédovg

Fime 0 mopdyoviag O10pbwong Adyw @Bopdc g padievepyods mmyng opydvov
HETPNOMNG COUATIOIOV

GMD 1 yeopetpikn péon SAUETPOG

GR o pvOuds peyébuvong AMdym coprndkvmong (condensation growth rate)

J 0 pvOude mupnvonoinong (Jpp Kot T o pvOpoi TupnvomoinoNg GTNV HETPOVUEVT KOl
™V Kpioun SIAUETPO, aVTIGTOLYN)

k 1 otabepd Boltzmann 1 aAlol 0 cUVTEAEGTHC OYNUATOC ALOPOVUEVOV COUOTISIWY,
OV GTNV TEPInTOON GPaipag Exel v TN 1

L 7o dtovudpevo unkog omtog (pmTevig 06cUNg)

Mi 1 cvyKévipmon Tov PETAALOV |

Mr 1 agBovio Tov HETAAAOV aVOPOPES GTNV COUATIOWKT VAN TOL GAO10V TG VNG

My N cvAreyBeica pala TV coUATIOIMY 6TO PIATPO 0pYAVOL LETPMONG COUATIOIMV
My 1 poplakn pale Tov GLUTLKVOVLUEVOL aepiov

Ni n ovykévipwon apfpod couaTdiny

Pa M thon atpmv aepiov A
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PAx M TAON ATU®V 100ppoTiag aepiov A LE TO VYPO GE EMIMESN EMPAVELL

R*1 Rp M rp 1 (kpiown) axtiva (tov Tpog mupnvonoinon) atwpovpevov copatidiov
S n emdvela agporvpotog 1§ aAlov o Adyog (1] Tdon) kopespov (saturation pressure S
= pa/ pax)

t 0 ypovog (ypovikn didpkela) eEEMENG EVOS POVOUEVOL

U 1 téon tov evioyu T0v BaAdpov ovicpuon

V 0 0yK0G 0epOAVLOTOC 1] GAAOD 0 OYKOG a€Pa TOV £XEL TEPATEL A0 PIATPO

V| 0 0YKOG TOV €VOG Lopiov oty vypn edon

AG ghevBepn evépyeto Gibbs

AG™* 10 gvepyelakd Qpdypo Tupnvomoinong

AH n ghevBepn evBodmio

11 AR 10 YMuKo6 SLVOUIKO COUATIOI0V

I n évtaon nAokmg axtivoPoriog

Kn o ap1Budc Knudsen

A UMKog KOpLaTog aKTIvoBoAing

7 otafepd pe Ty mepimov ton pe 3,14

p M P , N TOKVOTNTA TOL COUATIHIOV

P o M TPOTLAN TVKVOTNTA AvaPopds (1g cm _3)
Gg,i 1 YEOUETPIKN LEOT TLTIKTY amdkAion kabe kopveng (GSD)
T n Bepuoxpacio

0. 0 GUVTEAEGTNG OMOTEAEGUATIKNG TPOGKOAANONG GUUTVKVOLUEVOL aepiov (cuvnBmg
Bewpeitan icog TPog T povada)

Os, Om 1 EVEPYOTNTA EVOG YMIUKOV £100VG GTN CTOTIKTY KO Kvn T 0don, avtictoryo

Bm o petafatikdc teleotng 10pHmwong yro T pon palog

Y M emavelokn téon (surface tension)

n’s, u’m T yNUIKG SUVaIKG TG 0VGIaG o€ Gmepn apoinon 6T GTATIKA Kol KvnTh

@aon, aviictorya
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1° KE®@AAAIO — AIQPOYMENA XQMATIAIA

1.1 Ewoayoyn

O atpoocpuptkdg aépag amoterel Evav amapaitnto wapdyovta yio tnv Yvrapén Cong
otov mhavntn. [epartépm, o Kopkd eovopEVO Kol 1) LETEMPOAOYIO LG TEPLOYNG
kaBopilovv oe onuavtikd Pabud v tpomo {ong TV avOpOTO®V KOl GUVOAMKA TO
TAiG10 €VOC OLYKEKPIUEVOL TOATIGHOoV. H atpdoeaipa ¢ yng amoteAel eviaio
ooumAeypa poli pe o Kuplwg copa Tov TAavinn (otepid, Odlacoa) Kot akoAovdel Tnv
kivnon tov mhavintn péca oto ddouo. H atpodceapoa amoteleitor omd évo piypo
aepiv KOl COUATIOKAOV YNUIKOV evooewv Kot copatdiov. To cdvoro avtdv

amoTeEAEL TOV ATUOGOAIPIKO 0EPQL.

H otpoocpopa  dev  amotedel évo  opoyevég oTpOdUO, OAAG  mTopotnpovvTOL
SPoPOTOMGELS KO’ VYOS, YEWYPAPIKO UNKOG Kol TAATOG, GE TOAAEG TOPAUETPOVG
nov Vv yopaktpifovv. Ot TapdueTpotl avtol givarl N aTHocPAPIKT Bepokpacio Kot
nieon, n vypacio, 1 GLYKEVTIPMON Kot TO £100G TOV AEPIOV KUl COUATIOWKADV pOTOV, 1
évtaon TG NAoKNg kot yRwng axktwvoPoAiag k.q. ‘Eva minboc petemporoyikdv
JlEPyasIdV OTMG eivol 1 BEPUOKPOCIOKT AVAGTPOPT Kol To S1Apopa, akpaio 1 un,

KOLPIKO QovOpeEVO ELQoviovTol 6TV KoT®TEPT OTULOGPOIPAL.

Evto¢ g atpoceaipag cvuvterovvol Eva mAN00¢ LETEMPOLOYIK®V, BEPLOSVVOKOV
KOl (QUGIKOYNUIKAOV OlEPYOCIOV, TO GUVOAO TV OMOIWV, GE GUVOVACUO HE TIC
dlepyacieg oTIC  OEMPAVEIEG  ATHOCQOPOS - EEOTEPIKNG  TPOTOCOOLPOS KO
aTHOCOUIPOS - YNNG Kot BaAddootag empavelag (ekmouny] Oalacoiov agporvpdtoy,
expnéelc noaioteioyv, eKTOUmTEG YNVNG OKOVNG amd TIS €PNUOVG, avOpwmoyevelg

exmouneg KtA.), kabopilovv 1o yiyvesHot tng oe kabe meproym.

H mepoyn g avatodikng Mecoyeiov, mapovcidlel wdwitepo evoloQEépov, apol
petald tov dAA®V, oty atudoEAPd NG GLVLTAPYOLV GTOLEID TOL MOV
Meooyelokod KAIHOTOC, ©€ GUVOLACUO HE TEPICTAUCIOKES EWOIKEG, QPLOIKES Kol
avOpomoyeVELS, EMOPACELS, TOL Elval M®GTOCO KAVEG VO TPOTOTO|GOVY TNV OLUVOLIKN

™G ZTIG PUOIKEG CLUUTEPIAOUPAVOVTOL Ol EKTOUTES A T MPOIOTEWN, KATO KOPLO
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AOyo ekeivav mov PBpiokovtol otnv meployn] g votag Itaiiag, N petopopd oKOVNG
and Vv PBopeta OV TG AQPIKOVIKNG NTEIPOV, N TOPAY®OYN UEYOA®V TOCOTNTMOV
Boddooiomv agpolvpdtev, ol Ployevels EKTOUTES Ao TIC SUCIKEG EKTACELS, KOOMG Kot
Ol 0£P10l KOl COUATIOKOTL pOTTOL TOV EKTEUTOVTOL OO TIG OUGIKEG TVPKOYIEG KOl TIG
ayPOTIKEG epyacies, ol omoieg eviote mapovotdlovv extetopuévo péyebog. Amd v
GAAY, OTIG OvOPOTOYEVEIG EMOPACELS OVIIKOVV Ol EKTTOUTES OO TIG OOTIKEG TEPLOYEG
oV oAoéva peyebivvovtal e&attiog TG £VIOONS TOL EOVOUEVOD TNG OGTIKOTOINGNG, M
évtovn evoépla kol BoAdooto Kivion HETOQOPIK®V HEC®Y eE0TiOG TOV TOVPLOTIKOD,
EUTOPIKOV KOl YEMOTPOTNYIKOD EVOLPEPOVTOC TNG, Ol EKTOUTEC OO UEYAAEC LOVAOEG
dlyeipiong amoppUUATOV, OmOPANTOV 1| HOVAdES eKTPOPNG (MOEW®MY Kol TOALA
dALa. Ot emdpaoelg avTég 6TO0 GUVOAD TOVG, KAOIGTOOV TNV TEPLOY MG Lo Ao TIg T

evaicntec otV TPOKANGCN LETOPOADY GTNV ATHLOGPALPIKT SVVOALLKY| IGOPPOTTIOL TNC.

Q¢ ek TOUTOL, KOOIGTOTOL EMTAKTIKY 1 OVAYKN VO DITAPEEL EKTETOUEVT] YVOON GTIG
depyaocieg (PUOTKOYNUIKEG, UETEMPOAOYIKES KTA.) oL Kabopilovv v mOLOTNTA TNG
atpocealpag oty avatoMkn Mecsoyelo, mpoxkewévovr va  ektiunBel kol va
airtoloynfet opBd, mn mBovn petafor) TOV KAUPIKAOV QOVOUEVOV KOl TNG
LeTe®POLOYiaG TNG TEPLOYNG, KAOMG Kol 1 EMOPACT TOL COUATIOKOD QOPTIOV TNG
ATULOGPALPOG OTNV avOpOTIVY VYElD. ZVYKEKPUEVA, 1) YVOOT TOL emmédov (Halog,
TAN00VC) TOV MOPOVUEVOV COUATOIOV GTNV TTEPLOYN, TNG YNUIKNG TOVG CLGTAUGNG,
™G EMOPAONG IOYVPDV COUOTIONKOV TNYOV, 0TS gival 1 €pnuog Zaydpao Kot 1o
QowvoOpEVO Tupnvomoinong, amoteAobv Pacikd epyoAeio mpog TV emitevén ToL
wpoovopephEvTog okomov. Oa mpémel va dobel Waitepn UEPUVO GTNV EKTIUNOT TOL
ooluyiov TV VIEPAETTOV GOUOTOIOV GTNV OTUOGPOIPO TG TEPLOYNG, QPO OVTA
GUUUETEYOVV EVEPYH GTO €vEPYELOKO 16000Y10 TNG ATHOCPOIPOS, TNV TOPAYWOYT VEOV
LEYOADTEPOV COUOTWOIOV, TNV Onuovpyic TUPNVOV GLUTOKVOONG VEQE®OV KTA.,
emnpedlovtag €tol v avOpomivn vyelo Kou TN peTE®poroyion TG vmd e&€taom

TEPLOYNG.
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1.2 Ta a1@podpeve 6OPATIONN KOl 1] CNHOGL0 TOVG

Ta cwwpodueva copatiot amotelovy Evay omd TOVG GNUOVTIKOTEPOVS PLTOVTEG TNG
Mg atpodseopas. H paydaio avénon tov mAnbucpov Tic tehevtaieg dekoeTiec, o
TOAOTAQGIOGHOS UE PLOUO YEMUETPIKNG TPOOSOL TOV UECHOV  UETAPOPAS, 1
evtewvopevn Bropmyovikn / HeToAAevTIKn / €E0PLKTIKY dpactnplotnta, 1 aveEEheyK
VIEPEKUETAAAEVGT] TOV TAOLTOTOPAYWYIKMOV TOP®V TOV TANVITI KOl 1] OLGTIKOTO{N o),
KaB®G Kl 0eKAdEg GAAEG CLVETOKOAOVOES TV TTaPOTAvV® HETAROAEC TG GYEONG TOL
avOpomov pe T POceapa, EYOVV EMPEPEL CNUOVTIKY UETAPOAN TNG TOWOTNTOS TOV
atpoopapkod aépa. Ocov agopd TOV GvOpwmo, TOAAL TpoPAnuata  vyeiog
(avamvevoTikég duoleltovpyieg, KoPOKd VOSTLOTA, KOPKivog Odpaka Kot 0EpUATOG
K.0.) ovvdéovtor pe v povmavon g otudoeaipag (Preining, 1991, Penner kot
Mulholland, 1991, Charlson «.&., 1992, Dockery «.d., 1994, Schwarz «.d., 1996,
Harrison «.d., 1997). Ola awtd kabiotovv avaykaio T AQYN HETPOV moppOTOVOTG,
KaOADG KOl TOV EVIOMICUO TOV TNYOV VTGOV TOV COUATOIOV OTE Vo Yivel duvoti M
Lel®oN TOV EKTOUTAOV TOVG GTNV OTUOCEOPA, PE TN BEomion Kavoveov kol opimv

EKTTOUTNG KO TNV AAOYT TNG OYE0NG TOV avOpOTOL [LE TOV TAOVITY.

Ta owwpoduevo copatidolr Kot &v YEVEL Ol OTHOCQOOIPIKOL POTTOL UITOPOVV Vo
ta&wvounfodv ce dVo kaTNyopies. XTOVG MPMOTOYEVELS POTOVG OV EKTEUTOVTOL O
evbeiog amd T1g d1hpopes avOpwTOYEVElG Kot PUGIKEG TNYEG, KOl GTOVG dEVLTEPOYEVEILG
pOTOVE 7OV  OMUIOVPYOVVTOL GTNV OATUHOCPOPO HECH YNUIKOV OVTOPACEDY TV
TPOTOYEVOV POTOV KOl GAADV CLUOTUTIKOV TNG OTUOCQUPAS. XTIS OlEPYacieq OVTEG
petalld tov ALV TEPIAAUPAVOVTOL Kol Ol UNYXOVIGUOL OHOYEVOVG Kol €TEPOYEVOVS
mopnvoroinong (nucleation), pe tig omoieg TOPAYOVTIOL GE UIKPO XPOVIKO SAGTNU
ueybieg moodtnreg vméplemtov (ultrafine) copoatdiov, ta omoion &v cuvveysio
CUUUETEYOVV OE TEPULTEP® OTUOGPOIPIKES OlEPYOCIEC OTMG Elval 1 CLGCOUATOGON

(coagulation) kot n cupmdkvwon (condensation).

Ot depyaocieg amopdKpLVONG TOV GEPOAVUATOV a0 TNV ATULOGEALPO UTOPOLV Vo
YOPLOTOVV GE PUOIKEG KO O YNUIKES. LTI PUOIKES AVIIKOUV 1] EVOTOOEST| TOVG OTIC
dupopeg empdveleg, dadkacio yvowot og ‘‘Enpd evamdbeon’, Hio TUTIKN QLGIKY

dwdkacio, KoOMG Kot 1 OTOUAKPLVOT TOVG Omd TNV atuOGOUIPO ¢ VYPQ
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Katokpnuviopata, owdkacio. 1 omoio avaeépetor ¢ ‘‘vypn evamobeon’’. XTiC
ANUIKEG O1EPYOCIEG WOV GLVIEAOVV GTNV OMOUAKPVVOT TOV COUATIOV omd v
TPOTTOCPUIPO OVIIKOVV Ol POTOYNIIKEG avTIOpAcels Katd ) SidpKelo TG NUEPAS, Ol
o&edmtikég avtidpaoels (Le pilec vdpo&viiov, 6Lov K.A.), Ol AVTIOPAGELS E VITPIKEG

pilec, o&eldta Tov almtov kat Beiov, e 0&€a dmmwg To ViITpkd Kot 10 Beukd o0& K.4.

1.3 AwdpeTpog copatTidimv

H dudpetpog tov copotdiov (ekppaldpevo péocom g aepoduvaptkng dtapétpov D 1
Dy, mov 0o dodpe mapakdtm), amoteAel {6 TV MO EVOLLPEPOVGH TAPAUETPO TOV
alwpovpeveoy copatdiov. Avtd copfaivel 010t to péyeBoc evog copatdiov dev
OVTOVOKAG povéyo TNV mnyn EKTOUMNG TOL KOl ®G €K TOLTOL NG YNWKNSG TOL
ovoTaoNG, pa kot Yol xet Ppebdel va vdpyet woyvpn cvoyétion petad Tov peyedoug
TOV COUATIOIMV KOl TOV ENUTTOCEDY TOL QLTE £(0VV GTNV LYEiD, TNV 0pATHTNTA Kot

TO KAIPO (oG Teptoymgs.

Yrdapyovuv opiopévol tomol (Hop@eéc) toodvvoung dwpétpov (equivalent diameter)
(Hinds, 1999, Seinfeld kot Pandis, 2006) mov ypnopuonotodviol yio vo, EKQpAcovv
BeopnTikd TV ovumepipopd TOL, 0VTOC N GAA®G, WU GPAPKOD  GLVNO®G
ATHLOGPUIPIKOD couatdiov. Q¢ 16odvvaun dapetpog opiletal | S14UeTpPog GPALPLKOD
oOUATIOON OV £xel TNV 10100 T MG GLYKEKPLUEVNG WOOTNTOSC UE QLT €VOG
couatidiov  akavovietov oynuatoc (Hinds, 1999). O mwepiocdTEpO  GLYVA
YPNOOTOOVUEVOG TUTOG €lvarl owtdg TG aepoduvapkng dwapétpov D 1 omoia
opiletar mg N ddpetpog ocpaipog pe povadtaio rokvotnta (1g cm - ) mov €xetl v O
HEYIOTY ToOTNTO TTOGNG OTOV 0P LE TO VIO e&étaon copatidro. O oplopog kat’
aVTOV TOV TPOTO TNG COUOTIONKNG OLOUETPOL gival WaiTEPA YPNOIUOG KAODG 0VTOG
opilel OVCGTIKA TOV YPOVO TAPALOVIG TOL COUATIOON GTNV ATULOGPOLPOL.

H agpodvvopuikn didpetpog D pabnpotikd opiCetat amd v emdpevn oyéon (1):

D=D,k(p,/ps)"?, (1)
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omov D, givar M KAOGIKH YEOUETPIKN SLAUETPOG GOAIPAG, P, T TOKVOTNTO TOL

copatidiov, p, 1 TLKVOTNTO avapopds (1g cm ) ko K €VaGg GUVTEAEGTNG GYNLATOG,

7oV otV TepinTmon ceaipag Exet v T 1 (USEPA, 2004, Chen ko Fryrear, 2001,
Le Roux, 2002).

"Evag dAlog TOmog S1apuéTpov mov Guyva ypnotponoleital eivol ) didpetpog Stokes Ds,
mov opiletor g N SIAUETPOS LOG oPaipag Tov Exel TNV 10100 TLKVATNTO Kot TayHTNTO
Kkabilnong pe to vrd e€étaon copotidlo. H dtapopd dnradn e dwopétpov Stokes oe
oxéoN HE TNV 0EPOOLVOUIKT OldpeTpo eivar OTL M devtepn meptlopfdavel Kot v
avaymYn NG TLUKVOTNTOG TOV GOuUATdiov oty povadiaio tokvotta. [Idviog oty
napovoa epyacio KaOds kot oty BifAloypagio, e TOV 0pO «SLAUETPOS COUATIOIOV

EVVOOULLE TNV AEPOSVVOALLKT SIAUETPO EKTOC KL AV OVOPEPETAL KATL AAAO.

1.4 Katnyopiss cOPATIOIOV — AL0ypORROATIKY] OTELKOVIGT] TOVG

Ta copatidio pe ddpetpo D > 2,5 um (opiopévec popéc ot PipAoypagio to 6plo
elvar ota 2 pum) ovopdlovtor yovopoKokko 1 yovopd M adpd copatidw (coarse
particles), evd exeiva pe dduetpo D < 2,5 um yopokmpilovior og Aentékokka M
Aentd ocopatidw (fine particles). Xvvfoc oy katnyopio TOV AeTTOV COUATISIOV
wePAapPavetal To PEYAADTEPO HEPOG TOL TANOOLG TOV GOUATOIOV Kot v PLEYAAO
pépPog g cuvoAlkng palos (mepimov to 1/3 g pdlog yio Un-aoTikég TEPLOYES Kot TO
1/2 avtg 1o aotikég meployée). Exet deyytel 6t movo and 1o 80% tov mAnfovg twv
ALWPOVUEVOV COUOTIOIMV OVIAKEL OTNV KOTNYOPio. TOV LIEPAENTOV N TOV AETTOV
couatidiov (Morawska k.d., 1998a). Qo1660 1 GuVOMKN LAl AVTOV TOV COUATIOIOV
etvar moAD ikpOTEPN G€ oYéon He T HAla TV YOVOPOKOKK®MV GOUATIOIMV To omoio
OTOTEAOLV KOl TO UEYOAVTEPO HEPOC TNG OWPOVUEVNG COUATOWKNG  Halag

(Morawska, 2000).
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Ewove 1 Zynpotiki onelkévion Tng Katovopr)lg REYE00VS TOV UTHOCOUIPIKOV CEPOAVRATOV
(Whitby ke Sverdrup, 1980).

H xatnyopia tov Aent®v coUatidiov umopel pe T GEpa TG va doymploTtel 6€ dVo
LKPOTEPEG Kot yopies. Avtég elvan n meployn cvoodpevong (accumulation range), yio.
copotidle pe odpetpo amd 0,1 pum €wog 2 pm, koi n TEPOYN TOV VIEPAEMTOV
copotdiov (ultrafine particles) mov apopd copotidio pe dduetpo pkpdtepn tov 0,1
um 11 100 nm. Télog, n Katnyopio TV VIEPAENTOV cOUATIOIOV daywpiletal pe T
oelpd g otovg mupnveg Aitken (Aitken nuclei) pe dquetpo oty meproyn amd 0,02
¢m0¢ 0,1 um kot oTo copPATIOW TG TEPLOYNS TVPNVOTOINONG LE SAUETPO KAT® TV 20
nm. v Ewova 1 mtapovcidletot Eva yapakmmplotikd ypdonpa, 6mov epeovitoviot ot
dlapopeg kartnyopieg copotdiov Kot ol avtiotoyyeg Olepyacieg e TIC omoieg

TOPAYOVTOL OUTA.
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Ewéva 2 Tomkég katavopéc mhi@ovg, em@davelag Kol 6yKov yia orwpovpeve copatiota. O aéovag
X dgiyvel TNV OLGNETPO TOV cORATIOIOV 670 drdotnpna AD = 0-100 pm.

H anewcdvion g xatavoung tov minbovg, g palag, g emedvelag 1 Tov OyKov, G
k0 éva drdotnua AD tov atwpodpevav copotidiny, sival TepiocoTEPO TUPUCTATIKY|
otav ypnoomoinfovv AoyapBuucol déoves. H cuvolikn empdveia mov mepikieieton
Kat® omd Kabe KapmvAn oniovel aviictolyo 10 cuvolkd TAnBog, ndla, emedvelo 1
OYKO TOL GLVOLOL TV GOUATIOI®Y GTO GVYKEKPIUEVO dtdotnua. XT1g Ewkdveg 2 ko 3
TOPOUTNPOVUE OTL 1 KOTOVOUN TOL TANOOLG, TG EMPAVENS KOl TOV OYKOVL €VOC
GUYKEKPIUEVOL OEPOAVUOTOS G TTPOG TNV OLIUETPO, JAPEPOVLY CNUOVTIKE UETAED
toug. Kopo yopoaxtmpiotikd eivor 01t 10 peyodvtepo mAN0og TtV coUOTOIOV
GUYKEVIPAOVETAL OTIC HKPEG SOAUETPOVS, KAT®m Tov 100 nm, evéd ta peydia (coarse)

ocoUaTiow KaTaAapBavouy 10 HEYAAVTEPO TOGOGTO TG GLVOAKNG HALOG.
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Ewévo 3 Tomkég oTHOGQUIPIKES KATOVOUES GONUTIOIOV A6TIKNG TPoEAEVONS: 0) optOunTIKN
KoTavopt], B) katavopr] em@dveiag, y) koravopr éykov [Seinfeld ko Pandis, 2006].

Ta yopaxtnplotikd peyédn g Kabe AoyoaplOukng Kavovikng Kotavoung peyedovug
copotdiov (size distribution) eivar  péon agpoduvopiKy SAUETPOG KOL 1 TULTIKN
amokAlon e H péon agpodvvapuxn dqpetpog eivan exeivn v v omoia to 50 %
TOV coPaTiov el péyebog peyoddtepo and avtiv. o mapdderypo n e&icmon g
Katovouns palog Tov copatdiov, pe Vo AoyoplOpIKES Katavoprég (AETTd Kot xovopa

copotidln) etvat:

(Ind_, —In g )? 1-a (Ind,, —In z.)°
f(d,)=——exp(- ae + exp(— ae C
(*) V27 In(o, ;) 3 2Inc, .* J2zIn(o, ) P 2In, )

)

Omov o €ivol TO TOGOGTO TMOV AEMTOV COUATIOIOV kKol | M péon owdpetpog. Ot

ouvtereotés F kot C avapépovtor o€ Aemtd Ko pLeyddlo copatidln oviictorya.
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1.5 Kivnon copotidiov

Mio onuovtikn 1010t To TOV COUITIOMY Tov €anpedlel TOGO TNV TOPUTNPOVLEVT
Katovoun peyébovg, 660 kol 1o mAN00G TOvg oTNV aTUOGPOIP Elval TO €100G TNG
kivnong toug 6tav avtd awpodvtar otov aépa. H kivnon avtn evdéyetal va £xel 000
OLVIOTOGEG, TNV Kabilnon Adyw Papvntog kot v Kivnon Ady® TupPadovg dtdyvong.
2mv elevbepn TPomdGEAIPO TO. COUOTIONW VIOKEWTOL G POPLTIKEG OLVALELS KOl O
vouoc tov Stokes givar avtdg mov divel padnpotikd Ty Ekepacn TG SVVAUNG AVTNG
Tave oto alwpovpeve copotidle. o ta pkpdtepa copatioln ekeivn n dvvaun mwov
nailel kaBopiotikd poAO GtV Kivnon Tovg givar 1 TupPddng dudyvon mov TPoKaAEiTo
omv atudceapo and v Kivnon tov aepiov palov. H kivinon tov vréplentov
copotiov eAéyyetar Kabopiotikd and v TupPddn kivnon mapd amd v Poputiky
ENEN. Zrtov Tlivaxka 1 BAémovpe Tov Adyo NG GLVEIGQOPAEG TG TVPPDOOVG d1dyLONG
TPOG TNV oLVEWSPOPA TG Papvtikng kabilnong, oe oyxéon pe TNV OWGUETPO TV

OLOPOVUEVOV ATHOGPOPIKAOV COUATIOIMV.

Hivaxkag 1 Tyetikn] ovvelo@opd TvpPddovg drdyvong ko kailnong otnv dwodkacio gvamrddeong
TV copoTidiov (Hinds, 1982).

AdpeTpog (um) A0yog d1dyvong / kabilnong
0,001 3,8x10"
0,01 390
0,1 3,4
1,0 1,7x107
10 5,5x107
100 2,2x10”

Oa mpémel TEAOG vo onuelmBel OTL GTNV TPAYUATIKY YV ATULOCOOLPO, 1| SVVOLTY TTOL
kaBopilel TV Kivnom evdg copatidiov eivatl 1 CLVICTAUEVT TOAADY SVVALE®V, TEPQ
and TG Kvpeg mov avaeéptnkav (Mc Murry kot Rader, 1985). 'Etot o éheyyog g
LETAPOPAS TOV cOUOTOIOV KabioTaTtol akoun SVGKOAOTEPOS, EVAO LAALOV 1| LETAPOPE

ot etvan Tayvtepn o’ 4Tl BewpnTikd vroAoyiletal.
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1.6 IInyéc ko mopeio TOV CONATIOIMV GTNV ATROGPULPT,

Ta yovopokokka copotidle cuVNOMG TAPAYOVTOL OO UNYAVIKES dadIKaGieg TOAAES
amd TIG omoieg elvan KaBapd QLOIKEG, OTMG eivar Yo Topddelypo 10 @OHONUO TOV
avEHOL Kot 01 eKpNEELg TV neatoteiov. Xty Ewdva 4(a) eaivovtot yio v meployn
mg Meooyeiov ot Béoelg tov nowoteiov. Onmwg pmopodue vo dodpe M mepoyn
wWwitepa ¢ avatoMkne Mecoyeiov, o@ulofevel éva peydho mAnboc tétolwv
neooteiov, and To omoia KaTd Kopovs EKTOEELOVTOL 0EPIOL KOl COUATIOWKOT pOTOL
oV atudéGEAPo, ®G €l To TAEioTOV Omd ekelva mov Ppickovtal oty gvpvTEPT
TEPLOYN TNG LTAAKNG xepoovioov. Eniong oty Ewova 4(B) epepavietar potoypagik
OEKOVION YloL YOVOPOKOKKA OCOUOTIOW dopdpov OoUETpmV, KOOMOG KOl TNng
OLYKEVTPMOOTNG TOL aéplov O10&ediov Tov Belov, o oyéon pe v amodctoon ond 10
oTOUl0 evepyomomuévon neototeiov ev dpacetl. [apatmpodue O6TL Tar aéplo. Kot To
LKpOTEPNG SUUETPOV COUOTIONN, LETOPEPOVTAL GE UEYUAVTEPEG OMOGTAGELS Ad TNV
mmyn ekmoumg touvg. H ymukn ovotaon tov copatdiov, Omwg emadnke
TPONYOVUEVMG, AVTOVOKAG TOAAEG QOPES TNV TNYN TPOEAEVONG TOVG, LE OMOTEAEGLLA
OT0 YOVOPOKOKKOA COUATION VO 0VEVPICKOVTAL PLEYAAN TOGH OVOPYOV®Y, OTIMG GLLOG
Kot BoAdooto Ghata, VO SNUOVTIKE £ivol Kot To TOGA TOV OPYUVIKMOV EVOGEMV TOV
&xovv avapepBel va Ppickovral otn copatdioky VAN (Raes k.. 2000, Boon «.d.
1998, Schmidt «.a. 1998). 'Eyet avapepbei (O’Dowd kor Smith 1993b, Smith ko
O’Dowd 1996) 611 ta Bordooio GAata amLoTEAOVV To KUPLO GLGTATIKO OAMV TMOV

copotdiov pe aktiva peyardtepn tov 0,05 um 6cov apopd meployés move ond Tov

Boperoavatoikd ATAAVTIKO OKEOVO.

(B)

Ewova 4 (a) Xaptng mov deiyver Tig 086515 TOV NQUIGTEI®V (LE KOKKIVO TPIY®VO) KO TIG TEPLOYEG
CEIGUIKOV pnypdtov (ne poavpn dwypappon) (http://geonaut-online.com/) otnv meproyn ™G
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Mzeooygiov, (B) PoToypa@iKi anslkévion ¢ pETagopds porov and neaisteio (NicAIR Infrared
Imaging camera, Merapi volcano, Dr Fred Prata, MIA-VITA team member, Climate and
Atmosphere Department, NILU, Kjeller, Norway http://miavita.brgm.fr/).

Ext0¢ Opmg amd ™ oyeTikd ypryopn amopdkpouven Adym peyéfoug Tmv xovopOdKokKmv
COUATIOIOV amd TNV aTHOCOUPO, VTAPYOLV Kol HEYAANG KAILOKOG HNYOVIGHOL
LETAPOPAS TOVG, O1 0TTOi0L €ivat SLVOTOV VO TPOKOAOLV TN UETAPOPH TOV COUATIOIMV
o€ UEYOAEG AMOCTAGELS OO TNV TNYN TPOEAELONG TOVS, KT TN O1dpKED KATOL®mV
«emeloodiovy. 'Etot, vrdpyovv epyooieg (Chiapello k.d., 1997, Moulin «.é., 1997, Li-
Jones ko Prospero, 1998), mov deiyvouv peTapopd YOovOPOKOKK®V GOUOTIIIWV oo
mv épnuo Zoydpo mpog v Popelodutik] Mecdyelo, tov ATAAVTIKO ®KEOVO, TNV
Iphavdioa kot aAloV, evd aviroyo, okOvn amd v Acio HETOQEPETOL TPOG TOV
Eipnvikd okeavo kot v kovadikny Apktikny (Zhang k.q., 1997, Kawamura x.d.,
1996b). H opvktoroyia (mineralogy) €xet amodeytel 6° avTEG TIC TEPUTTMOOELS Lo,
TOAD ypnoun emothun ®ote va eakpifobovv (Léow dwyvootikdv Adymv m.y. Si/Fe
N Ti/lFe) ot anyéc mpoélevong tov &EetalOUEVOV COUATIOIOV HETO TNV UEYAAN
KMpokog petagopd tovg (Avila k.a., 1997, Caquineau k.d., 1998). Av kat avtég ot
“kataryideg okdvng”, Omwe avapipovtat cuyva (dust storms), speavifovior oty evon
®¢ eMEGOO0 Kol Oyl e KATOlo oLV Kol otobepn ovyvotnta, TETOEG UEYAANG
KMpokog petapopés okovng gaivetor va mailovv €vav kabopiotikd poAo otnv
etepoyevn ynueia tov SO, kot twv NOy otV atpdGEOPE, GTO EOTOYNUKO KOKAO
nopoyoyng 6lovtog Oz (Dentener k.d., 1996) evd givar oxedov PEPaLo OTL GLUUETEYOVY

K0l 6TO EVEPYELNKO 160L0Y10 TS ATUOGPOLPAG.

Oocov apopd thpa To. copaTide 6Ty TEPLoyn cuc®pevLoNg (Le dapetpo omd 0,1 pum
€0¢ 2 umM) avtd TLTIKA OSNUIOVPYOVVTOL HEGEM TNG GLUTVKVMOONG OTUDV YOUNANG
TINTIKOTNTOG (TPOEPYOUEVOVS KLUPIMG Omd KOVGELS) KOl HEGH TNG CLGCOUATOCNG
HIKpOTEPOV  cOUROTIOV  (VIépAenta  copotiow) eite petad Tovg Eite, TIG
TEPIOCOTEPEG POPES, LE LEYOADTEPU GOUATIOW TNG TEPLOYNS cvoompevong. EE’ artiog
™G PUONG TOV TNYDOV TOV COUATIOIOV GTNV TEPLOYN] CLGGMPELONG, GLVNOWOS AVTH
TEPLEYOVV TTEPLGGOTEPES KOl SLOUPOPETIKEG OPYUVIKEG EVIGELS AT’ OTL TOL YOVOPOKOKKO

COUOTIOW, EVO TEPEYOVV KOl CTUOVTIKA TOCH OVOPYOVOV EVOGEMV OTMC Eivol ot
y + r - w 1 ’. - r
oppmvioxés NH;, ot vitpikég NO; kon ot Oetikég eviooelg SO2 . Ocov agopd thy

KOTOVOUN TOL TANO0LG TV COUATIOIMY GTNV TEPLOYT] GLGCMOPEVCNGS, QLT OV KOl GE
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OPIOUEVEC TEPMTMOELS TOPOVOIALEL €va UEYIOTO, €V TOUTOLG TOAAEG (OPEC ExEl
napatnpnoel va mapovotdlel 600 kopveég (John k.a., 1990, Quinn «.é., 1993, Hering
K.0., 1997, Kerminen k.d., 1998). Ta péylota avtd mapovcialovior katd HEGo O6po,
nepinov ota 0,2 (meproyn cvpmvkvoong) ko 0,6 um (meproyn otayovidiov). Eyouvv
YIVEL KOTA KOPOVG TOAAEG TpooTabeleg dote va eEnynodel tkavoTomTikd 11 LOPPT LT
oV kotovoun v copotdiov. Ipotabnke (Meng ko Seinfeld, 1994) 1o &&ng
OEVAPLO: TO COUATIOW OTNV TEPLOYN] CLUTVLKVOONG oynpatilovy opiyAn 1 otayovidio
Bpoyng, Ta omoia pe yMUKES avTOPACELS Kot TOTOYXPOVN EEATIION TNG TEPICOELNG TNG
vypaciag oynuatiCovv ta copatidl g meployns otayovidiov. H amopdkpuveon tov
COUATIOIMV GTNV TEPLOYN] CLOCMOPELGONG OO TNV ATUOGPOIPA, AGY® TOV HIKPOV
neyébovg tovg, de yivetar AMdyw g Poapdnrag. Avt yivetal, gite péom g ENPNg
evomobeong (washout), eite katd 1 Oodpkel Ppoyontdoemv UHEGHD TG VYPNG

evamofeong (rainout), pécm g OAANAETIOPAOTC TOV COUATIOIMV LE TO GTOYOVISIOL TNG

Bpoxns.

Ocov apopa tovg moupnveg Aitken, pe didpetpo amd 0,02 um uéypt 0,1 um, avtoi
npoépyovtal €ite amd TN UETOTPOTN aeplov o€ copartidlo, &ite pHECH OUOKACIOV
Kavong otig omoleg oynuatiCovrar Oeppoi, vrepkopeouévol atpol mov vEicTavToL
ocvumdkvoon. Ta copotidl autd pe TN CEPA TOLG EVEPYOUV MG TUPNVEG Yl TNV
CUUTOKVOON 0EPIOV UE XAUNAT TACT OTUOV, 0ONYDOVTOS TO. GE AVENCT TOL HeYEBoug
TOVG KoL TNV KATATOEN TOV VEOV COUATIOIMV, OG GUVETELD TOV YEYOVOTOG ALTOV, GTNV
neploy] cveoodpevone. Evalhoktikd otovg muprveg Aitken mapovoidletor kot to
eowopeEVo TG cvoooudtowong (coagulation). H wepioyn tov muprvev Aitken mepiéyet
TO HEYOADTEPO UEPOG TOL TANOOLG TV COUATIOIOV EVOC AEPOAVUATOC, OAAL LOVAYQ
éva LKkpo PéEPOG ™S cuvolkng patag, egattiog tov pikpov peyéBovg tove. O xpodvog
TOPOLOVIG TOVG €lval GYETIKG HKPOS, TNG TAENG KATOIOV AEMTAOV, KOl 1 KOPLOL Kot
ovvnBéoTep, OE PUOIOAOYIKEC GLYKEVIPOGELS TOVG OTNV ATUOCOOLPO, OLTioL TNG
YPNYOPNS OMOUAKPVVONG TOVG €ivol TO  QOIWVOUEVO TNG OCLGCOUATMOONG  TOL
Tapovcslalovy Kot oL  Te odNyobv GE  UEYOAVTEPO COUOTIO  To  OoTmoio

KatokpnuviCovat.

Téhog, oyetikd pe TV TETOPTN KATNYOPid, OVTH| TOV LAEPAEMTOV GOUATOIOV HE
dtdpetpo pikpotepn tov 0,02 um (20 nm), n €pgvva Exel avamTuybel Kupimg TIG
tedevtaieg dV0 deKoeTieg . Luyva avagépetal mg TepLoy Tupnvomoinong (nucleation
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mode). Adym Tov pikpov peyEBOLS TOVE, TO VITEPAETTO COUATIONN OV KOl GUUUETEYOVY

oe TOM) HIKPO TOGOGTO OTN GUVOMKN copoTdoky pale, Aydtepo amd 1 pg/m’

(Hughes «.4., 1998), wotdco évag apBudg e tééne twv 10" COUATIOIOV
emkdbovtal otV O1dpKeELlD LG LOVO MUEPOS GTIV OVOTVEVGTIKT 000 VO ATOLOV TOL
extifetan omv atpudéceopa pag peydAng moing. ‘Etol, oty mepimtworn mov ot
T0&IKOAOYIKES cuvEmeleg kaBopilovtatl KOpla amd To TAN00G Kot TNV eMPAvELn, Kot Oyl
™ pélo TV couatidiov, TOTE TO VTEPAENTO COUOTIOW ATOTEAOLV KoBOploTIKd

TOPAYOVTO KO Y10, TNV TOEIKOTNTA EVOC GUYKEKPIUEVOL OEPOAVLOTOG,

1.7 Avayvopion any®v EKTOUTNS COUOTLOLOV

To S0KTUVAKO OmOTOTOUE HOG TNYNG EKTOUTNAG COUOTIOIOV €lval To QUOIKE Kot
ANUIKA YOPOKTNPIGTIKGE TV EKTOUTMV, T 0TToto lvar Wlaitepa Kot Hovadika yio Kabe
pa Tyn. H dwefecipdtmra tétolmv dedopévmv givatl GNUOVTIKY Yo TV TOVTOTOINOoN
TOV OPOPOV TNYDV EKTOUTNG, OL®G N akpifela Tov amortovy Té€Tota dedopéva To

KaO16TOOV GTIG TEPIGGOTEPEG TEPUTTOOCELS (OC KATL SVGKOAN LETPNGILLOL.

Ewéva 5 Aopvgopikés o¢oTtoypa@ies mov
Ogivouv TNV NETAPOPE EKTOPUTOV OUCIKAOV
TUPKAYIAOV a6 TEPOYES TNS KEVTPUKNG
EALGdag mpog TV A¢pwi, 26 wor 27
Avyovotov 2007 (Visible Earth, NASA,

Mediterranean Sea

sensor: Aura-OMI). O dopvedépog aviyvevel
70 OG0 TOV PMOTOG OV 1 YNIvVI] ATHOCPULPA

EMOTPEPEL TGO 6TO JrdotTnpa. To Tocod avtod

Algwst2d ‘ _ , gival avaioyo TOV GOUATIIIOV TOV VTAPYOVY

oTNV aTHOGPUIPE KOL OVLYKpPIveETOLl Yoo KGO

MEPOYN| HE TO 0OvTioTOL0 7Ooc6 mov Oa
EMEGTPEPE TPOS TO OLACTINO. GOV UTOTELEGNLO

S anéAvTo KaOOp1g ATROGPALPUS.

: "71?

Aerosol index

August 27

low high



‘Exetr deyfel mepapotikd OTL S0pOpeTIkég MNYEC eKTOUTNG yopaktnpilovior omd
SLPOPETIKEG KoTavouéS peyébove copatidiov. Tlpénel vo toviotel ®otdc0 OTL pia
myn Oev yopaxtnpiletal amd po Kot povo Koatavoun copoatdiov. Edv opmg, pio 1
TEPIOCOTEPEG OMO TIG KATOVOUES OVTEC LOG TNYNG, €lval yvootés, tote avtd Ha
Bonbnoet onuovtiK@ o©TNV TOLTOTOINGON NG TNYNS o’ OmOL TPOEPYETAL €V
atpoc@opikd agpoivpo (Morawska «.d., 1998b, Ristovski «.d., 1998). Ztnv Ewova 5
QOIVETOL L0l YOPAKTNPIOTIKY S0PLPOPIKT GOTOYPAPia, OTOL PVUTOL OO TVPKOYIES
JOCIKAOV EKTACEMV OV £YoLV TtapayBel oTov EALAOIKO YDPO, EXoVV HETOPEPDEL e ™
Bonbela g kivnong TOV aTHOGPOIPIKOV oepiov palov oty meployn ¢ Popetag

A@pikrc.

H moAvmAokdtnTo Yo TNV avoyvopion TV Slopopmv TNYOV £YKELTAL KOT  opynV OTO
yeYovog 6Tl vmhpyel éva TAN00g TY®V MOV M TOPOYN EKTOUMNG TOLG MG TPOG TN
ovotaon Kot tov Oyko mowidAel. EmumAéov, to ekmepmoOpeva o€POAVUATO TOV
SPOP®V TNYOV GTNV ATHLOCEAIPO OEV TOPAUEVOVY MG £YOVV, OAAL VTOKEIVIOL GE
ovveyelg oAayéc, egottiog TOV MUKOV ovTdpdoewy mov cuppaivouv petatd twov
ANUIKOV EVOCEDY, OAAG Kot e£0nTiog TNG AOUAKPLVONG TOVG HECH TNG OL0OKOGTIG
™m¢ €kmivong. Eivar yapoktnpiotikd Ot agpolvpote omd Sa@opeTikeG TEPLOYES
(aoTikn, aypotikn, Ooddccia), epeaviCovv S1apOPETIKY] Katavour TAN00ovg mg mTpog
dlapeTpo, dmwg eaivetal tapaoctatikd oty Ewkdva 6, evdd oty Ewova 7 @aiveton n
avTIOTOUYN KOTOVOUN Yol TPOYUHOTIKG Oelypato oépa omd OoOoTIKEG TEPLOYES KOt

TEPLOYES VITOPAOPOVL, LE avarOYT KaTOvVOouT| TANBOLG.
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Aerosol size distributions
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Ewéva 6 AhyoprOukés katavopég peyé0ovg copatidiew mov m1pocopotdiovy agporLATO ACTIKNG
(urban), aypotiki|g (rural) km Oalacorag (marine) 0¢ong (Jaenicke, 1993).

AV Kol OTLAVL0, GUYKEKPLUEVO YOPOKTPIGTIKO TOV EKTOUTMV €IVl LLOVAOIKA, Yol Lol
ovykekpuévn mnyn (Morawska, 2002), yio v TO0TOTOINGT TOV TNYOV GLYVOTEPQ,
YPNOLOTO0VVTOL TO EENG YOPOKTPLOTIKA:

Kotavour tov pey€é0ouvg tov eKTEUmOUEVOV COUATIOIMV.

[Tapovcio Kot KOTAVOUT| TV OPYAVIKOV EVOGEMV N GTOEIMV.

XopoKkINPIoTIKol AOYOL EVOGE®V, GTOLXEIMV 1 1GOTOT®V.

O xpOVOG TOPAUOVIG GTOV AEPO TOV EVAOGEMY TTOV Topdyovtal omd Kavoels eSaptdron
amd TS Olepyaocieg oTic omoieg LWOKEWVTOL KOl GTIG Omoieg maipvouv HUEPOG Kot
KUUOIVETOL OO OPIGUEVO JEVLTEPOAETTO 1| AEMT, LEYPL KATOEG WEPEG 1 OKOUN KoL
gBoopdoes. Ta peyoaddtepa coUATIOW (LE AEPOOVLVOLIKT OAUETPO LEYAADTEPT TOL 1
um) amopakpvvovtol and Ty atpoceapo HEcm e Paputikng kabilnong, evo ta
pikpotepa. copatiol pécm g €Kmhvong N g evamdbeong péow TupPddovg
duyvone. Ta mopdodetypa, avagépeTor yopakmplotikd oOtt oe amodctacn 20
YMOUETPOV amd onueio oto omoio €xel ekdnAmBel extetapévn mopkayld, evod 1M
OLYKEVTPMOT] TOV VTEPAETTOV KO AETTOV COUOTIOI®V elval onuovTiKd vynAdTEPN o€
oxéon He TV oLYKEVIPp®ON LroPdBpov TG TEPLOYNG, OEV LIAPYEL MGTOCO KOl
abénon ot GLYKEVIPpWON TV peEYoALTeEpwV copatdiov. To televtaio otoryeio

dglyvel OTL TO. YOVOPOKOKKO COUATIOW, TOAD ypnyopa, &ite koblavouv AOY®
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Bapumntag, gite TapacvpovTol amd TIC 0EpLeg LALEG TOL TVEOLV GTNV TTEPLOYN KATA TN

@opd mvong tov avépov (WHO, 1999).
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10°

Ewévo 7 Koravopég 0o copotdiov avarloyo pe TNV TPoEAELGT] TOV TPOTOGOULPLKOV
0EPOAONATOC.

1.8 Xnuuk1} 6061061 TOV TPOTOGPULPIKDOV 0.EPOAVUATMOV

Oocov apopd tn cH6TaoN TOV COUATIOIOV 0T, OTMOG TPOEimaLLE, £l AUECT) OXEON LE
™V Iy omd v omoia TponAbav To copatiotn kabmg Kot amd TNV HEYPL TN OTIYUN
mov to. egTalovpe mopeia Tovg oty atpudseapa (Beppokpacia, vypacio, vapén Kot
AV pumavidv, avepog k.6.). T mopddetypo m oVOTOON COUOTIOI®V  TOL
npoépyovtal and mopabordccia 1| Bordcoio teployn Bo avtikatontpiletl ) cvoTOON
oV Bahasovod vepob (kupiog Na*Clm addé ke SO; , Mg, K*, Ca?*). Emiong, ta
VIEPAETTO. COUOTIONW TOV TOPAYOVTOL OO OLOYEVH TLPNVOTOINGCT TTEPLEYOLY OElikEg
Kot mwlavov opyavikég ynuikéc evooelg. Otv mopnveg Aitken, mov evdéyetar va

TapAyovTol omd SlodIKOGIEC KON 1 VO ONUIOVPYOUVTOL LEGM TNG GCLGCMUATMOONG
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TOV VIEPAETTOV COUATIOIOV KOL TN CLUTVKVOOT] 0EPLOV TPOIOVI®V YOUNANG TAONC
ATUOV, KOODG Kol TO, LEYUAVTEPO GOUOTIOW TNG TEPLOYNG CVOCMPEVLCTG TEPIEXOVV

Kupiog otoyyeia (.. C, V), Betikég Kot VITpKég evDGES KOOMG Kot 0pYOVIKE HopLa.
Kotd péco 6po ota Aentd copatidow ta SO i_ amoteAovV mepinov to 30 % g pnalog

TOVG Kol 0 GLVOMKOG GvOpakag Kotéyet eniong £va Tocootd Yopw oto 30 % (ERCA,
1996). Avrtifeta ot YovOPOKOKKO COUATION, TOV TAPAYOVTOL PACIKG OO UM OVIKES
dwdkaociec, Kuplapyobv otoyeion Tov £ddpovg Kot g Bdlaccac. Tétowa sivar Yo

napaderypa to apyito Al, to mupitio Si, to acPéotio Ca kot o cidnpog Fe.

2100 0EPOAVUATO OTTOLOGONTOTE TEPLOYNG (AOTIKNG, AYPOTIKNG, Oaldoolag, SUGIKNG,
OTTOLLOKPVGUEVIC) LIAPYEL OPYOVIKOG AvOpakac. Xe TOAAEG TEPUTTAOGELS TO OPYAVIKO
KAMAGHO QOIvETal VO KATOAQUPAVEL CNUAVTIKO TOCOGTO TNG GUVOMKNG HALag €vOC
aepOADLOTOC Kot dtlaitepo OGOV a@opd TO. AEMTE COUOTIOW 7TOL £YOVV KOl TO
LeYOADTEPO £VOLOPEPOV. TO TOGOGTO AVTO TIG MEPIGGOTEPES POPES KLUOIVETOL HLETAED
10 xat 40 %, eved cuvnBwmg Eemepvdet To 30 % Otav TpoOKeLTaL Yo AEPOAVUATO ACTIKMV
neployadv (Kavouras «.d., 2002, Chow «.é., 1993, 1994). EmumAéov va onueiwdel 61t 10
LEYOADTEPO HEPOG TV OPYOVIKMDY EVAOGEMV PPIcKETOL TPOGPOPNUEVO GTO KAAGUA TV
Aemtav copatdiov. Ot tapdyovieg mov kabopilovv 10 T0G06TO CWTO £lvol TO HOPLOKO
Bapog kot n eHoN TOV EVOCEMY KOOMG Kot Ol LETEMPOAOYIKES GLVONKES (EmOYN £TOVC).
Ievikd to KAGGHO TOV 0pYAVIKOV GTO AETTO GOUATIOW avEAveTal e TNV adENGT TOL
poprokov Bépovg, evad peidveton pe v avénon g Beppoxpacioc tov mepPdAiovtog,
KaODG TOAAEG Omd TG OpYyovikEG €evOGES Topovoldlovv  onuoviikd  Pabud
TITTIKOTNTOG PE OmOTEAESUO VO 0d1yovvTal otnyv aépa edon (Cecinato «.d., 1999,
Simoneit, 1989, Graedel «.d., 1986, Kawamura x.d., 1996a). Ocov agopd o6& to Adyo
tov otoyelakov (EC) mpog tov opyavikd dvOpaxa (OC) oe éva agpdivpa avtodg Exet
og TMOAMEG epyacieg LITOAOYIGTEL KOl €xEl T KAt® TG povadag (Shah k.d., 1986,

Huntzicker x.a., 1986, Daisey «.a., 1987, Rogge «.d., 1993).

Ext0¢ 6pm¢ amd ta opyovikd ynuikd popio, vrdpyel kot peydho mAn0og Ploloyikmv
eV, OmMG elvarl o1 pOKNTES, o Paktnpia, 1 yopn, o Evivpo Kot ot 1l Tov emiong
eivar Topovto oty atpodceatpo (Chen ko Simoneit, 1994, Rogge «.d., 1993). Avtd

UTOPOVV  OYETIKO E€OKOAN TPOGKOAANUEVE EMAVEO OTNV EMQPAVEWL TOV AETTOV
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oOUATIOIOV Vo LETOPEPOHOVV GE PEYOLES OMOCTAGELS GO TNV TNYN TAPAYMOYNG TOVS, Kl

avTO tvon KATL TOL PHEAAOVTIKG B0l TPETEL VO EEETAOTEL EVOEAEXDG,.

1.9 EmMATA0EIS TOV GLOPOVUEVOV COUATIIIOV

1.9.1 Evcayoyn

H mo gavepn cuvénewn g aéplag pomavong stvar n peimon g opatotrag. Avtod
OQEIAETOL OTO. OLOWPOVUEVO COUOTION, TNV VYPOCIO Kot TOVG GEPIOVE POTOVS TNG
atpoceapag to. omoie dwoomeipovv (okeddlovv) katd £va HEPOG TO MAMOKO QG
onpovpydvtog o atpdsearpa Bodn. To pawvdpevo mapatmpeitarl Evrova og meployés
Omov  mopayoviol  peydleg  moocodTNTEG  coUOTOIOV  M/kal  ogpOAVUATOV.
XopaktnploTikd mopdoetypa ivor To HEYGAN aoTIKE KEVIPO GTO OO TO. «EMEIGOdN
QOTOYNUKNG POTOVOTG» €lval EvTova Kot Pe HeydAn oyetkd ocvuyvotnta. Eniong otav
oV aTtOGEALPa ALEAVETOL 1] TN TOL avdpyavov dvBpaka (aBdAn), yio mopddsrypo

amd aTeAELG KOVGELS, IMAGLE Y100 TO «POVOUEVO TNG ouBadopiyAngy.

H okédaon kot n amoppoenon Tov EMOTOS £XEL AUECH OTOTEAEGIOTH GTO HIKPOKAILL
™G MEPOYNG, METAPAALOVTOS TO TOGO TOV NALNKOD GMOTOG TOL OTAVEL TEAMKO GTNV
emeavel g yNns. Ta awwpoduevo copatiot emdpody Kot EUUESH 6TO KAILO HECM
TOV GLVETELDV TOVS GTO GUVVEQPQ, EVEPYDOVTOS MG TLUPNVEG GLUTVKVMOONG vep®V. Ta
copatiow mhavdév va odnyodv e VIEPHEPUAVOT TOV KATMOTEPOL CTPMOUATOS TNG
ATULOCOUIPOS (TPOTOCPOIPA) €AV CE VTN TEPIAAUPAVETOL KUPIMG OTOLYELNKOG
GvBpakag 0 0moiog amopPOPA 1GYVPA GTO 0PATO, AV KOl | GLVNONG GLVOAIKN EMiOpACT
TOV COUATIOIOV 610 16000Y10 vroloyiletal va glval apvnTikn, ONAadY| vo. 001 YoV GE

yoen.

1.9.2 Awdyvon kot awoppoencn Tov GMTOS

H nAwkn axtvoPoAio mov diépyetar péca omd v atpdGOApo TPOS TNV YNV

EMPAveLD, okedALETOL KOt AmOpPOPATOL TOGO A TO AEPLOL TNG ATULOGPOPAG OGO Kot
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and To copatiow Tov arwpovviatl ¢’ avtiv. H évtaom g axtivoforiag I mov @tavet
TEMKO GTNV EMPAVELL, GE GYEOT UE TNV EKTEUTOUEVN Oomd TOov Ao aktivoPoiia I,

ekepaletar padnpatikd and ™ oyéon tov vopov tov Beer-Lambert:

1/1,=¢ "= ?3)

6mov L givor to uikog mov davoel o oog ko b, givan évag cuvtedeotg peiowong g
évtaong Tov emtog (extinction coefficient), mov eivon to dBpotoua ¢ peimong Aoym

tov aepiov (b, ) ko Ayo tov copatidiov (b, ):

bext:bg+bp:(b +bag)+(bsp+bap) (4)

g

6mov ot deikteg S kot o dNAdvovy TtV okédaor (Scattering) kol thv amoppdenon

(absorption) avtictoyo Tov MOTOGC.

Ynohoyiopoti €dei&av (Larson kot Cass, 1989) 411 1o peyoddtepo mocooTo TG HEIMONG
TOV QMOTOC oeidetal otV oKEdUoN amd To AENTO COUOTIOW, EVEA ONUOVTIKN
GLVEIGQOPA £xel Kot 1 amoppoPnon and ta copatiow. H okédaon tov gpwtdg and to
copatiow umopel va owpebel oe tpelg meployéc avdroya pe to péyebog TOL
COUATIOON GE GYECN LE TO UNKOS KOUATOG A ToL emTds. 'Etot éxovpe:

okédaon Rayleigh, yia diapetpo copatidiov D << A

okédaon Mie, yia diduetpo D ~ A

oKEdoM Yo copatiow pe dgpetpo D >> A

Kabag xovid oty empdveio g yng evOL0QEPOUOCTE KUPIMG Yoo TV OpaTh Kol TNV
VIEPLOON oKTvOBoAia, dnAadn yio pnikn kopatog and 290 émg 750 nm, n mpd
nePLOYN apopd cwpotioln pe dbpetpo D < 0,03 pm ko 1 tpitn yuo exeiva pe dStapeTpo
D > 10 um. To couatido pe T SIUETPov HETaED TV dV0 QUTOV TILMV, OVAKOLV
otV 00 TeEPN Katnyopia 6mov D ~ A, mov dnwg 1o £xovpie det To dStdoTNa VT Eivar

KOl TO TEPLOGOTEPO CNUAVTIKO OGOV 0POPA TOL COUATIOW. TNG ATHLOCPULPOGS.
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To 1908 o Mie avémtvée pa e&icwon mov divel TNV OKESOOT] TOL TPOKAAEL OKTIVQ,
QMOTOC e UINKOG KOLOTOG A, G€ Lol Opoyevn o@aipa dtapétpov D 6tav 6 avtiv gTdacet
10 ew¢ vd yovio (Kerker, 1969, Bohren ko Huffman, 1983). O deiktng m(X) evog
VAKOD givar €vag adldotatog Pyadtkos aptBpuog, eSaptdtotl amd 10 UNKOG KOUOTOG A

NG TPOOTIMTOVGOS oKTVOPoAiag Ko divetal omd Tt oyéon (5):

m(A)=n(A) +1i k(L) (5)

To mpaypotikd tov pépog n(A) ekepdlel 1T ovVICTOCH TNG OoKeOALOUEV™G
TPOCTINTOVGOS OKTIVOG TTOV OEV OTOPPOPATOL QIO TO CMUATION0, EVED TO POVTAUCTIKO
uépog k(L) exppalet to pépog mov amoppopdrat. Kat o dvo pépn émwg paiveror givan
oLVAPTNOT TOL UNKOLG KLpaTog A. EmimAéov 1 Bempio Mie opilel kot po devtepn
TOPALETPO, TNV AOLACTOTY TOPAUETPOg HeyéBoug a, M Tt ¢ omoiog Kabopilel to

€100g g aAAnAenidopaong:

o =2mrp /A (6)

omov rp M oktivo TOL EPNUATOG Kot A TO PNKOG KOUOTOG TG MPOCTIMTOVGOG
axtivoPforiag. Xtnv Ewova 8 mov axolovbei spoaviletal o cuvteAeotng oKEdAONG Y10

COUATIOW O10POPMV SIUUETPOV.

O 1l el L L LI

0.01 0.1 1.0 10
Dp (um)

58



Ewévo 8 Zovreheotiig okédaong copaTidiov Dy, avnypévog 6Tov 67Ko Tov 6OPATISION OG TPOG TNV
d1apeTpoé Tov (Yo copaTide ocPapucod syiparog ken A=550nm). H tipn tov by, otov agova y
givon o5 pm?/pm® = pm™,

H oxédaon tov pmt1dc cuviBwg petpdtot pe T XpNnon evOg VEQPEAOUETPOV. AV Kot M
GLOKEVT UETPAEL TI] CUVOAIKT] OKEDOOT TOV OQPEIAETOL OTO. GCOUATIOWN Kol OTA AépPlal
™me atpocpaipag (Ruby, 1985), ev 100101 OTIC MEPIOGOTEPES MEPUTTAOOELS Ol
ATHOCPUIPIKEG CLVONKES glval TETOEG MOTE 1 OKESOON 1 OPEIAOUEVT] OTO GOUATIOW
va givor ToAD HEYOADTEPT OTNG OV OPEileTOL 6T 0EPLa TNG aTtpoOcpapoc. ‘Etot éva
VEQPEAOUETPO UTOPEL va ypnolwonmombel dote va peTpoel pe koA akpifsla v

okédaomn Tov eoTos 0md To cmpatiotn (Nyeki k.a., 1998).

1.9.3 Emidopaon ToV copoTdimv 6Ty opatoétnTo

Mia amd Tic Mo onUAvTIKEG CLVETELEG TG avBpwmoyeEvoDg aéplog pdmavong lval
Topoyoy ™G Aeyopevng «abaropiying» (haze), mov mpokaiel upeiwon otnv
opatoTNTO, ONANOT peiwon Tov ontkod PaBovs. To ontikd PBaBog 1 omtikd PeAnvekég
avTikelévov opiletal og 1 andotacn oty omoio £va padpo aviikeipevo pmopel va
dwkpfel Otav mpoPinbel otov opilovta. AvVo mopdyovteg GCLUUETEXOVV GTOV

vroAoyiopd Tov ontikov Pdbovc: M ontikn o&HTnTa Ko 1 avTurapafoin (contrast). H

avtimopofoin opiletor g 0 AGYoc TG QOTEWVOTNTAS TOL OvTIKEEVOL B mpog

ekelvn mov €yet otov opilovta B 5, petopévog katd pio povado. Anrodn:

C=(B,/B,)-1 @)

"Exer mpotadei (Middleton, 1952) n e&icwon Koschmieder:

CIC,=e = (8)
omov C givar 1 avtuwapaforrn tov avtikelévov o andotacn L and tov mapatnpn.
BAénovpe 6tt n avtuumwapoforn C eoaptdror amd TO0 GLVTIEAEGT| AMOPPOPNONG Ko

OoKEOOOMG KOl WG €K TOVTOL amd TOV 1010 GLVVTEAESTN €EAPTATOL KO TO OTTTIKO PdOog

(Finlayson-Pitts ko Pitts, 2000).
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To ontikd Babog xvuaiveronr cuvnO®G amd EKATOVTASES HETPO 1| OPIGUEVA YIMOUETPOL
YO OOTIKEG TEPLOYEG UEYXPL KOMOLEG EKOTOVIAOEG YIAMOUETPO GE OMOUAKPVOUEVEG,
kaBapég meployéc. Ocov aeopd TiG AoTIKEG TEPLOYES, TAL CMOUATIONW UE OIAUETPO GTNV
nepoyn amd 0,1 péypt lum @aiveror vo GUUPETEXOLV O £VTOVO GTN OKEOOGT TOL

QPOTOG.

"Epguveg 660V apopd 10 cuVTELESTN OKESAONG 0o To. Gwpatidn b, o€ oxéon pe tov

6yko tov copotdiov oty mepoyn 0,1-1 um (Waggoner xar Charlson, 1976,
Sverdrup kou Whitby, 1980) £6ei&av koA cvoyétion petad tovg, ov Kot Tovileton ott
o€ KaOe mepimton 1 cvoyétion e€apTdTol CNUAVTIKA Kol amd T ¢HON Kol TO 16TOPIKO
tov aepiov palov. To copmepdopato avtd Eaivetor vo, a@opovy HOVAYo TO AETTA
oOMOTIOW Kot Ol To YOVOPOKOKKO, GTO OTOiol OEV TOPOVCIALETOL KOAN GLGYETION

petagd tov peyédovg Toug kot tov cvviereot b, (Groblicki «.6., 1981, Waggoner

K.0., 1981, Conner k.4., 1991).

Ocov agopd tdpa v mOavh cuoyEtion tov cuvieheot b, pe  ynuikh cvotaon

TOV copaTdiov, T teployne okédaong Mie, £pguvec £de1&av OTL Tpdypatt avt eivan
oAV mlavr). MetpriOnke apykd n UK cOGTACT TOV COUATIOIOV KOl KATOTLY £Y1VE
npoonabeio vo BpeBodv eumelpikéc oyEcelg HETAED TG OKEDAONG TOV OMTOG KOt TNG
muwkng ovotaong (Groblicki k.a., 1981, Appel k.d., 1985, Vossier kor Macias, 1986,
Solomon ka1 Moyers, 1986, McMurry «.d., 1996, Eatough «.a., 1996, Laulainen kot

Trexler, 1997, Mclnnes x.d., 1998). Ot oyéoeig avtég eivan g popeng: b, = o, +

Yo, M;, 6mov M, eivor n ovykévipworn Tov i-06To0 yNukod €idovg kol o; O
GUVTEAEGTNG OKESOOTG TOL QMTOG Y10 TO GLYKEKPIUEVO GOMOTIOW i, ovd povada
ovykévipoons. Tétoleg oyéoelg €govv amoderyfel YpNOWES Yoo TNV OvVOyvVOPLoN
ONUOVTIKOV YNUKOV eVOCE®V (Ommg €lval o1 opyavikég evmoelg, T Betikd, vitpikd
K.0.) o€ agpoivuata (McMurry «.d., 1996, Eatough «.d., 1996, Laulainen kou Trexler,
1997, Mclnnes «.d., 1998).

Ag dobue TOpa TNV EMIOPAOT TOL £YEL 1| ATOPPOPNOT VEPOL OO TO CMOUATIOW GTNV
peiowon g opatdttag. Ta aTHOGEAPIKA COUATIOW O YVOOTOV EIVALl VYPOCKOTIKA,

onAadn pe petafoin g vypaciag pmopodv vkoia vo amofdAilovy 1 va Tpocidfovv
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vepo. EmumAéov, avardymg tov peyéboug kot g ynKnS Toug 6OGTACNG, GOUOTIOW
UTOPOVV VO EVEPYNOOLV MG TUPNVEG GUUTHKVMOONG VEQP®OV TPOCSAAUPAVOVTOG HEYAAES
TOGOTNTEG VEPOD (MOTE VO GYNUOATIOCTOLV otayovidla Ppoync. Me dedopévo OTL 1
TpoOcANY”N vepol empépel avénon oto péyebog (1660 ot pala, 660 Kol GTOV OYKO)
TOV coOpoTdiov kol peimon otov degiktn 01dOAhaong sivar Aoyikd va ovouévetot
petafoAn kot omn okédaon tov eotds. H petaforn ovthy €xer Ppebel pe ypnon

vepelopétpov va eivon etk (Ho «.d., 1974).

To amotédecua g TPOGANYNG vePoL amd ta. cmuatiole cuvnbwg ekppdletarl pe 1O

ovvteleoTn) vypookomiknig peyébvvong (hygroscopic growth factor), mov opiletar o¢ o
A6yog tov cuvteheot b, og oxeTikn vypacia (relative humidity, RH) 80 % mpog tv

TIUN TOL GLVTEAESTN G€ Yauniotepn vypacio (Waggoner «.d., 1983, Hegg «.d., 1993).
‘Exer Ppebel 6Tt copatidl aoTikng mEPOYNG £XOVV  WKPOTEPO GLVIEAECTN
VYPOCKOTIKNG HeyEBuvong amd 0Tt copatidl mov PBpickovial G€ OTOUOKPVGIEVES
neproxés (Mclnnes k.., 1998). Avtd e&nysitor Kabdg o aotikd mepiPdAiov MoM
VIAPYOVV UEYAAEC GLYKEVIPMOELS COUOTIOIMV 7oL TpokaAovy okédaon Mie, oe
avTifeon HE OTOROKPLGUEVES (TL.). MKEAVIEC) TEPLOYEG OTIG OMOIEG KLPLOPYOVV TA
VIEPAETTA KO TO, YOVPOKOKKO GMUATIOW, EVA OV AMOKAEIETAL KO 1] YNUKT CUGTOOT
TOV AEPOAVULATOV GTO OVO SLPOPETIKA TEPPAAAOVTA (ACTIKO, MKEAVIO) Vo GLUPBAALEL

o€ owto.

Ev téket, av AdPoope vroyn Kot 115 avTdpacelg 1 aAAAETIOPAEGELS TOV VPIGTAVTOL TO,
copoTidle oty otpdceapa, mEPo ond To pEyebBOC TOLG M TNV VYpPOGio. TOVG,
KatoAafaivovpe TNV TOAVTAOKATNTO TNG £EETAONG TOL POLVOUEVOL TG GKEONONG TOL
QemOTOC omd To atpoopopikd copatiow. Televtaio €govv avamtvyBel pe apkem
gmtuyio. HOVTEADL 7OV  YPNOUYOTOOVV  QOTOYPAPIKE Ogdopéva 1 dopveopikd
oTIYHOTUTIOL TNG TEPLOYNG Yo TV €0peon G pelwong tng opatdtntag amd To

atwpovueva copatiow (Eldering k.a., 1993, 1996, Molenar «.d., 1994).

Ocov agopd o v amoppdenon Tov e®OTOG amd To COUOTIOW, OVTH KATO TO
peyaAdtepo péPog ¢ ovpPaivel and tov pavpo avBpaka (black carbon) mov cuyvd
AVOQEPETOL KOl MG CTOEWKOS AvOpaKog Kol TPokTikd opiletor w¢ T0 KAAGLO TOV

0EPOADLOTOC TO OTOT0 £fval AdIIALTO GE OPYAVIKOVS OOAVTEG Kot OV 0EEIOMVETAL GE
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Oepuokpaciec kdtw Tov 400 °C (Penner xar Novakov, 1996). Qotéco otnv
aTHOGQAIPO O Hovpoc GvBpaxag dev vmapyer kabapds, GAAE cuvumapyEl oTO

oOMOTIOW PE GALEG EVAOOELG 1) GTOLYE DL

Or wopteg myég pavpov Gvlpoka oty oTHdOGEOIpE €lval Ol TLPKAYIEG OUCIKAOV
EKTACEMV KOl 1 AELITOLPYIO TETPEAUOUNYOVDV, UE OTOTEAEGUO OE TEPLOYEG TTOL M
GUVEIGQPOPA TETOWWV TNYAOV €ivol ONUAVTIKY, 1N omoppdPnon tov eotdg vo givol
évtovn. H amoppognon tov emT10¢ amd To cOUOTION aVOUEVETOL VO 0ONYNOEL GE
Bépuavon e oTHOCPALPaS, 110iTEPA 08 PLTAGUEVES aoTIKEG TTEPLoyEC (Liu ko Smith,

1995, Horvath, 1995).

1.9.4 Emnt®ogig a1mpovpeEveOv 6ONOTIOIOV 6TV dOnpocla vyeia

Extog and T emATMOES TOV A®POVUEVOV COUATIOIMY GTNV 0paTtOTNTO TOL MOAG
eloape, Kabog kot otnv duodcla vysio Ko to KA{po mov Ba dovpe ovOALTIKE Gt
OLVEYELD, LITAPYOVV Kol GAAOL TOUElS GTOLG OmOioVE EMOPOVV LE OPVNTIKO TPOTO.
Mmopobpe vo. ovOpEPOVUE YOPOKTINPIOTIKA TO OPVNTIKE OMOTEAECUATO OV £XEL M
TOPOVGIO TV AEPOAVUATOV TNV aloONTIKN TOV KTIPlOV Kol TNG ATUOCOOIPAG LG
nOANG, TNV KAtooTpo®n N SWPpwon  T®V  VAMKOV  (TOAVUEPDV  VAKAOV,
OlONPOKATACKELOV K.G.) KOl €K TOV TPOYUATOV TIG OWKOVOUKEG EMMTOCELS
TPOKEWEVOL va d10pBmBobV N va. amopevyBohv opiopéveg €5 ALTOV TOV CLUVETEIDV
(Adams «.a., 1989, Hall «.d., 1992, Lin k.a., 1994, Graedel ko1 McGill, 1986).
Evdeyopévag téhog va emmpedlovv kol v ynueio e atuoceapas oty aépla edon,

€101KA OGOV apopd amopakpuouéveg meployés. Ta copoatidla givar wavd vo dpdoovv
OG «KOTOGTPOPEICH EVEPYDV OTHOCQPUPIKOV popimv, omwg eivar to HO, (Saylor,

1997).

Ta eionvedpeva copatiow oand tov avBpaomivo opyaviopd dwywpilovtor avaroya pe
10 H€YeBOS TOLG Ko EMIKABOVIOL GE GUYKEKPIUEVO TUNUO TNG OVOTVEVCTIKNG 0000
(Dockery «x.d., 1994). Ta 514¢pOpOL TUNUATE TOV OVOTVELGTIKOD GLUGTHUATOS SAPEPOVY
ONUOVTIKA OGOV apopd TN Lopet, To péyebog kot v evancnoia. Emiong dwapépovv

G TPOG TOV UNXAVIGUO aTOPOANG TOV COUATIOIOV OO TO TUNLOTO QVTAL.
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Ta peyoddtepa ocopatioww emkdbovior ot0 v TUAUO TOL  OVOTVELGTIKOD
CLOTNUOTOG, EVAD TO WKPOTEPO EIGTVEDGIUN COUATIOW €0Y®POVY PBabiTepa 6TOVG
TVEVLOVEG KO TTOPAUEVOLV EKEL Y10 LEYOADTEPO YPOVIKO dtdoTnua. Avtd delyvel yati
t0 copatidw PMig, po edwkd to PMs s, elvanl mpotapyikig onpaciog Kot Tpénet vo
Aappavovtor HETpo pUOUIONG TOV CLYKEVIPOGEMY TOVG 6TV aTpdsealpa. Ta PMss
Oyt povo eloympolv, Omwg avaeépbnke, Paddtepa oTNV AVOTVELGTIKY] 000 Kot
TOPOUEVOLY HEYOAVTEPO YPOVO GTOVG TVEVUOVEG o’ OTL TO YOVOPOKOKKA GOUATIOW,
Lo ETTAEOV TEPLEYOVV UEYOAVTEPES TOGOTNTEG TOEIKMV KOl EMIKIVOLVOV YNUIKOV
EVOCE®MV 01 0moieg mMOAVOV LOKPOTPODEGLA VO, £XOVV OPVNTIKG OTTOTEAEGLLOTO, GTNV
vyeia TOV ATOUOL. ATO TOL COUATIOW TNG ATUOCPUPOC, OTWS B SOVUE Kol TOPUKATM,
o TAEOV EMKIVOLVO Yoo TOV avOpdTIvo opyoviopd eivor ta Aemtd (fine) kot to
vréplenta  (ultrafine) copatidie kabodg ovtd €xovv SAUETPO KOV GOOTE Vo
dlelodvoovy, pécm g dwdkaciog g ovamvons, Pobid otic KvyeAideg Tov
avOpomvov mvedpova, SMUOLPYDOVTOS £T61 (ol oelpd amd mpoPAnpato vyeiog
(Morawska kot Salthammer, 2003). To copotidle ovtd cuepo Tapdyoviol amd Tig
KOOGES Yoo TNV Kiviion TOV TPOYoPOp®mV oyNUaTomv Kol omd GAAeg avOpomoyeveic
OpacTNPOTNTEG Kol TO EMIMEOD TOVG EWIKG OTA UEYAAN OOTIKO KEVIPA £XOLV
OTOGYOANCEL WOWHTEPA TOVG EPELVNTEG. XNUIKES LETOTPOTEG OTU AEMTO GOUATIOW
UITOPOVV VO OMIOVPYNCOLV N VO EUTAOVTIGOVY TO. OEPOAVIATO TNG ATUHOCPULPOS LIE
ovoiec avég va Tpokarécovy PeToAAEELS /Kol Kopkivoyevéaelg (Oberdorster «.d.,

1995, Utell ko Samet, 1996).

H évtaon g to&ikdtmrog outdv TV COUATOIOV TOv KOTOKPATOUVIOL GTOUG
TVEDLOVEC TOIKIAAEL AVAAOYOL [LE TN YNIUKT TOVG cVuoTaon. Emiong, 6mmg ko to apéa
PETOALD, TO COUOTIOW OVLTE EVOEYETOL VO EVEPYOTOOLV KOOMG UETAPEPOVTOL
OPIOUEVEG TOEIKEG OPYOVIKEG EVMCELS KOl VO TPOKOAOLVTOL £TGL GULVEPYIGTIKA
armoteAéopata. Kopleg mummtikés opyavikéc €evmoelg elval ol TOALKULKAIKOL
apOUOTIKOT VOPOYOVAVOpPOKES, TA TOALYA®PLOUEVO VaEOaAéVia, To StpotvOMa, Ot
OPevio-p-610&iveg, kot ta diPeviopovpdvia. Ot evdoels 0VTEG aveLPICKOVTOL GE
ATUOGQUIPIKG dgiypata, TO60 6NV aéplo. OGO Kal 6TV copatidiaky edon (Harrison
K.6., 1997). KabBdg o tpdmog e1oymdpnNoNS 6TOVG TVEDUOVEG OLOPEPEL OVAUEST, GTNV
aéplol KoL 0TV COUOATIOWKT Ao, elval avoykoie CUYKEKPIULEVES LETPTOELS VTOV
TV wynig toéikotntog opyovikov evocewmv (SOCs - semivolatile organic

compounds) oV oéplo. Kot GTNV GOUATIONK (ACT TOVTOYPOVE, OVTMG MGTE VO
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TOGOTIKOTO|GOVUE TO OLVOUIKO NG KAOE pog eacng oy vyeio Tov avOpOTIVOL
opyoavicpov. Emmiéov, n thym awtov tov evocewnv 6to tepdiiov eaptatal dueca
a6 T0 AOGYO TNG 0EPLOC TTPOGS TNV COUATIOKT CLYKEVTPMOOT Yo KAOe o Evoon. Avtd
ocvoppaivel d1OTL o1 YNUIKES aVTIOPACELS OTNV OTUOCEOPA, 1) HLETAPOPH Kol Ot

dladkaciec evamdfeong S1opEPouy HETAED EVDCEMY GTNV OEPLA PACT] KOl GOUATIOTWV.

Emdnuoroyikéc épevveg kol TEPAUATIKE OEOOUEVO, OTOOEIKVOOVV Tn ovVOESN
avapecso oTo TPOPANUATO TOL OVTILETOTILOVV GTNV OVOTVELGTIKY TOVG AELTovpyio
opyoviopol, peta&h TV 0Toimv PLOIKA Kot 0 dvOp®TOC, KOl 6T GLYKEVIPMOT TOV
couatdiov oy atudcpapa aotikng meploync (Pagano x.é., 1996, Dockery k.d.,
1993, Schenelle-Kreis k.a., 2001). MdAota mpocpateg pehéteg £dei&av 0Tt 1 £kbeon
TANOVGHOY GTA AWPOVUEVH AETTE GOUATIOW Eival I6MG TOAD TTo EMKIVOLVN amd OTL
N ékBeon oe dAlovg awwpoduevoug oty atpoceapa pvravtég (Vedal, 1997). Ta
oNUOVTIKOTEPA TPOPANUATO VYEIG OV UTOPOVV VO TPOKAAEGOVV TO, OLOPOVUEVOL
ocopotidla etvar n peiwon g SuVOTOTNTAG AVOTVEVCTIKNG AgtTovpyiag, TNV avénon
TOV CUUTTOUATOV OTNV oVOmTVeELSTIKY 000 (Pyag, upeimon avamvorg, emelcodio
boBpatog), Onmg eniong xpOVIEG TVELLOVIKES TAONGELS, Kopdloayyelakés achivetles kot
TEAOG, KAPKIVO TV TveLpOveV. AEIOmoTES EMONMMOAOYIKES peEAETES delyvouv OTL pia
mlovi avénon ot cLYKEVIpWON TV glonvevoiuwy (inhaled) copotdiov kotd 10

* fa npokarésel 1 % avénon oy npoéwpn Ovnodra (premature mortality)

pHg/m
(Schwartz, 1994, Schwartz «.a., 1996, Dockery «.d., 1993, Bates, 1992). MdAota, 1
oLGYETION aVTN Qaivetal va eivor aveEdpTnTn and TIG EKAGTOTE NUEPNOLES KALATIKES
ocvvOnkeg kol €yel ovumepacuaTiKd OTvwBel 1 dmoyn OtL M Ogpuoxpacio NG
aTHOGEAIPOg M GAAOL TOPAYOVTEC OTMG YO TOPAOELYHO 1 TOPOVGio OlPpOPwOV
pumavtdv, givar advvatov vo e€nynoovv TANP®G TN CLGYETION TOL TOPATNPEiTOL
petald emmédov copatdekng VAng kot voonudtomv. Emumiéov, axdun dev €xel
TAMPOG OlcaPnVioTel €av 10 TAN00C TV cOUATIOIMV, N SIAUETPOC TOVS, N YNUKN

TOVG GVGTOGCT 1] GLVOLOAGUOS AVTAV ETEVEPYOLV GTN ONUIOLPYIO TOV TOPATPOV LEVOV

npoPAnudtev vyeiog (Oberdorster «.d., 1995).

Qot0600 og PeAéTec Tov Exovv yivel oe gpyalopevoug oty Prounyavio, dev @aiveTot
avénuévoc o cuvolkdg puBLog Bvnodttog o ekeivoug Tovg epyalOIEVOLS TTOL
extifevtal yio mTOAAEG dpeG o€ VYNAEG CLYKEVTIPMOOELS alwpovpevns okovng (Miller
K.0., 1985, Hurley «.é., 1990). Omowndnmote mpoondOeo yiver yuo va. e€nynost
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ovoyétion Ovnoomntag, voonpdttog Ko aéprog povmavong o mpémel mavro va
AapPaver v dym g 0o avtd to dedouéva. ‘Etol, sivon apketd dvokoAo yio TV
KAaotkn to&ucoloyia va Kota@épel amd povn g vo. eENyNoeL TV GLGYETION OV
napatnpeiton peta&d Ovnodmrag (mortality) kot voonpdtrag (morbility) kot tng

pélog e ampovpevng copatidtokng VNG (particulate matter) (COMEAP, 1995).

Yvvoyilovtog Aoumdv Umopodpe He PACT TIG EPEVVEG TOV EXOLV YIVEL VO, TOLUE OTL 1)
HOoKpOYPOVIO. €0TTVOY] COUOTIOIMV €lval duvaTOv Vo TPOKOAEGEL KOPILONYYELOK,
OVOTVELOTIKA KOl  TVELHOVIKA  voonuota  (aoBua,  mvevpokovioon) Kot
KOPKIVOYEVEGELS, EVM OEPOADUOTO TOV TEPLEYOVV OPYOVIKEC EVAOGES TPOKAAOVV
TOAMEC Qopég alhepyikég Tabnoelg (Pope «.4., 1995, Samet k.a., 2000, Schwartz «.4.,
1999, Pekkanen «.d., 1997, Dockery «.d., 1989, Pope «.d., 1991, Roemer «.d., 1993).
Olo avtd pog KAVOLV VO SIOMIGTAOGOVE TN CNUOVTIKY ETIOPACT] TOV OEPOAVUATMOV
ot onuoota vyeio (Walters k.4., 1994). Qotdc0o dev €xet e oryovprd akoun npotodei
évag Unyavicpidg Tov vo uopel vo eEnynoet TANp®g T ovuvoeon HeTAED TV TOEIKMV

CLGTATIKAOV EVOC 0EPOAVLATOG KOl T®V TPOPANUAT®V VYELNG TOV AVTE dNovVPYOVV.

Ot punyoviopol omopdkpuvong TV COUOTWIOV amd T0 avOpOTIVO AVOTVELGTIKO
OUGTNUO UTOPOVV VO KOTIYOPlomomBovv € SV0 OUAOEG JEPYOCIHDY TOL SPOLV
avtayoviotikd (ICRP, 1994, EPA, 2002). TIpoxkettot yior TOUG UnYOVICUOVS LETAPOPEG
copotwiov kot aroppdenong and 1o aipa. O TPAOTOC UNYAVIGUOS, TNG LETAPOPALS,
ompiletor oty apyn OTL To COUATIOW LETOPEPOVTOL TTPOG TO YOUGTPEVTIEPIKO GUGTNLLOL
KOl TOUG AEPPAOEVES OAAG Kot atd TO £vVO LEPOG TOV OVOTTVELGTIKOD GULGTNUOTOS GE
dAro. H petagopd mpaypoatomoteiton pe 10 otpopa PAEvvoc, ™ Asrtovpyia TV
Brepapidwv kat T dpdon TV pakpoeaywv kuttdpov (Chang k.d., 1991). O devtepoc,
aVTOG NG OMOPPOPNONG GTO QLD OVOPEPETOL GTN UETOPOPE TMOV GLGTUTIKOV TOV
copatTiov 1N Kot TOvV 01V TOV oAV  WKPOV  COUOTWIOV  0TO i
[Ipaypatonoteital 6e 600 yevikd oTddlo, TNV O1ACTACT TOV COUATIOIOV GE GUCTATIKA
Kot TV evooudtoon tovg oto aipo (Alexandropoulou kou Lazaridis, 2013, ICRP,
1994). Tmv Ewodva 9 mov akoiovbei, qaivovior ta Pacikd tuquoto Tov dve
OVOTTVELGTIKOV GLGTHUOTOS TOV avBpdmov, amd to. omoio SiEPYETOL O AEPOC KOt Ol

TEPLEYOUEVOL GE QLTOV POTOL.
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Pwikn kothdtno

Tp6cbua prviciy sicoz‘sog/ ' ZTopaTOPApLYYaG
(povbovvia)

ZTOpaTIKH KOO TOL Ymogapoyyag

Adpoyyag

Ewova 9 To tpipata tTov avipdmivov avanvevetikod cvetipartog (Schlesinger, 1988).

Me o160 TV HEAETN TOV EMTTOCEMV TOV COUATIOIMV GTOV avOp®OITIVO opyavicuo,
T1G TeAevTaieg dekoetieg €yl avamtuyBel éva peydio mAn0og HLoviél®v VTOAOYIGHOY
G O00MG KOl CLGGMPELONG COUTVIOV 610 avarvevoTikd cvotua. Ta povtéda
VT S10KPIVOVTOL GE CTUTIGTIKA, NUIEUTEPIKE KO UNYOVIGTIKA OVIAOYX LLE TOV TPOTO
VTOAOYIOHOV TOV TOCOGTOV  evomdbeong ocopatdiov oe Kabe mepoy] Tov
AVOTTVELGTIKOV cuotnuatog. Ta mo yvootd nuiepnepikd poviého sivar 1o Movtédo
100 AvBpdmivov Avoarvevotikol Xvotpatog (HRTM) g diebvoig vampesiog yo
npootacio omd ™ padievépyesia (ICRP) (ICRP, 1994), kabdg kat to poviédo ExDoM
mov  avomtoyxOnke mpoceato oto Epyactipio  ATHOCQUPIKAOV  Al®POVUEVOV
Yopatdiov tov [oivteyveiov Kpnng (Aleksandropoulou ko Lazaridis, 2013). Xta
pHovtéda autd 1 evamobeon oe KABe mEPLOYN TOL OVATVELGTIKOV GULGTILOTOG
vroAoyiletar Be@POVTOS TO OVATVELGTIKO GUGTNUO ®G (o akoAovBio eiltpwv og
oepd. X Piprloypapio amaviator Kt €va peydio mAnBog Bempntikdv poviEhwmv
(Hashish .., 1998, Asgharian x.4., 2001, Darquenne, 2001, Moskal kot Gradon,
2002) mov TPOGOUOIDOVOVY KAOBE pNYovicUd evomdBeons coUATOImV YOPLoTd Kot

eMADOVV £EIGMOOELS POTG GE Oy YOVC.

[MapdAinio  €yer  avamtuyBel peydAog apOudc poviédmv  kaboapiopod Kot
CLGGMPELONG COUATIOIMYV GTO AVATVELGTIKO GUGTNUO. XZTO HOVIEAN O KoOapIopog
COUOTOIOV TEPLYPAPETOL e TNV UETAPOPE KOL HETEYKATACTOOT TOVS OTLS TEPLOYES
TOV OVOTTVEVGTIKOD GUGTHLOTOG HE TNV PAEVVA TTOL TIG KOADTTEL Ko TV omoppdenon
tovg oto oipo. Ta mepiocoOTEpa avapépovior o pn ToEKA GoOUOTIOW Kot Ogv

neptloppdvouy Tov kaBopicrd g TEPOYNG TOV KLYEAMO®MV TOV TVELHOVOV ond To
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paxpo@ayo kottopa. IToAAd amd to pHovtéla avTd 0POPOLV TN GLUTEPLPOPA TMOV
COUATISIMV OTO AVOTVELOTIKO GVOTNUA TPOKTIKOV Kot okOAwv (Stradling k.d., 2000),
evd Kamowo Eyovv avoybel ylo v mepintoon avOporwv (Hofmann kar Asgharian,
2003). Ewwkd yuwo tov avBpomo £govv avomtuybel Alya oyetikd poviéla &antiog g

EMAELYNG TTEPAUATIKDV OEGOUEVOV.

1.9.5 Emiopacn TovV ar@poOUEVOV COUATIOIMV 6TO KA

1.9.5.1 Ewsayoyn

Ed® kot moAAd ypovia moTELETAL OTL TO COUATIOW TG ATUOGPALPOS GUUUETEXOVV G
dlopopemon tov kKAMpatog otov mAaviy. ‘Etol, evd tov 19° oudva eiye mapotnpnOet
uéon avénon g Bepuokpacioc oty emedvela tov miavitn kotd 0,3-0,6 °C, v
nepiodo and 1o 1940 péypt to péoa g dexoetiog tov 1970 n tdon ovty dev
ovveylommke (IPCC, 1996). MdMota v mepiodo avth moapatnpionkay yoaumAdtepeg
amo TS PLCOA0YIKES Beppokpacies, ol omoieg amoddOnkay Kupimg oTnV GKESACT TNG
eloepydpuevng mhokng axtvoPoriag e€outiog T@V copaTdi®V/0EPOIVUATOV, TOV
TPoePYOUEVDV amd T pvTaven tov mepiPdilovioc. Emiong o otoysiokdc dvBpakag
KaODGC Kol KATOlEG OPYAVIKEG EVOGEIS OMOPPOPOVV TNV MAOKY] OKTOPoAld, &vd
amoppOPNON Kol EKTOUTY VIEPVOPNG aKTVOPOALNG cLVTEAELTAL KOl OO TO AVOPYOVOL
OLOTOTIKA GTOKEID TOV COUOTIOIMV TOV o®POLVTOL GTNV ATUOGPOLPA (T.Y. GKOVN).
Ta mopondve amoTeAoVV To AUESO OTOTEAEGUOTO (GVVETELES), OTMG OVOLALOVTOL, TOV

AEPOAVUATOV GTO TOYKOGHLO KALLOL.

Tic tedevtaieg dexaetieg £xel mapatnpndel ek véov avénon g péong Bepuoxpaciog
tov mhavity katd 0,5 °C mepinov, mov ogeiletan KVPimE 6TV EKTOUTH TOV AEPiOV
0V Beppoknmiov. Oa Aéyape Aomdv OTL T aEPLa TOL BEPULOKNTIOL KOl TO OLWPOVLEVOL

coUATio dpovv aviaymvioTikd otny atpoceaipa g I'mg (Charlson «.é., 1992).

Eminpooheta Opmg ta copatidte g atpoceapas EmOpovY 6To KA Kot pe ERUECO
TPOTO. XTNV TEPITTOON ovT HWAAUE Yo To Eupeca amotedéopato oto KAipa. To
KUPLOTEPO OO avTA elvarl 1M EUUEST) EMIOPACT] TOL TPOKOAOLV TO COUOTION OTIG

010 TEC TOV VEQOV, KaOMG eivar avepd OTL Ta GUVVEPQ LE TN GEPE Tovg Tailovv
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KkaBoploTikd poOro o1 dlapuOpP®on tov KApatog. Emmpdcoberta, kabmg n etepoyevig
YNUElD otV aTHOGEAIpA HITOpel Vo AAPEL YDPO OTNV EMPAVELD TOV OLOPOVUEVOV
ocopoTiov, givor moAd mhovod ol YMUIKEG aVTEC OVTIOPAGELS Vo HETABAALOVLY Tig
GLYKEVTIPAOOELS AAADV TAPOYOVTIWV OV €MNPEAOVV TO KA, OTT®G Eival Ta aEPLo TOV
Beppoxnmiov (Winer xou Biermann, 1994, DeMore «x.4., 1997, Penner x.4., 1994,
Andreae, 1995, Andreae ka1 Crutzen, 1997).

1.9.5.2 Apeoes GUVETELES TOV CONATIOIMV 6TO KAIpO

Muw amd TIg TO ONUOVTIKEG WOOTNTEG TOV COUOTIOIMV NG ATHOCEOPOS Eival 1
wKavoTTa Tovg Vo dtxéovv to MAokd emc. H dbpetpog tov mepiocdtepv
copotwiov sivor mepimov g thEemg TOLV PNKOVS KOUATOG TOL 0pATOD PMOTOS LLE
amotédecpo va Egovue okédaon Mie. Oco 1 d1GueTpoc TV copaTdiov Aapupavet
HIKPOTEPEG TILES TOGO 1) S1dXVOoT TOL EMTOG TPooeyYilel TV mepinTmon didyvong Katd

Reyleigh.

H évtaon g okédaong katd Mie givar puo tolvpetapinty cvvaptnon mov e&aptatot
oo TO UNKOG KOHOTOS TOL PWTOS, TO PEYEDOC Kot T 6VGTACT) TOL COUATIO0V, KOOMG
Kot ™ yovia okédaons. o cealptkod oyNUatog coUATiow, YVOoTns cOeTaoNS Kot
ueyébovg, 1 Bswpio Mie givar kovi vo TpofAEYeL TO0 TOGO TOV EIGEPYOUEVOL POTOG
nov okedaleTon Tpog dapopeg Korevdvvoels. 'Etor umopel va vroloyiotei (Schwartz,
1996) to m0G6 TOL POTOG TOV EMOTPEPEL TGW GTO OLAGTNUO, KATL TOV €lval Evag TOAD
ONUOVTIKOG TOPAYoVToS OGOV apopd T GUECH ATOTEAECLATO TOV AEPOAVUATOV GTO
naykocuo kAipo. To amotélecpo avtd ™G WOENg AOY® €MGTPOPNG UEPOLS TNG

nAokng aktivoBolriog Tpog to dtdotnua arokareitol og “whitehouse effect”.

To ovvoAikd amotéhecpo g oké€doong eEaptdrol Kot amd TNV EMPAVED TOV
TpocminTel To gloepyOpevo pog (Andreae x.a., 1995, Haywood kot Shine, 1997). ‘Etot,
edv TPOKELTOL YO «OKOVPO» EMPAVELN, OM®G €Ivol 1N ETPAVEID TOV OKEOVOV Yol
TOPAdELYHa, €yovpe Yo&n kobdC 1 oKEOOON MOV TPOKOAEITOL OO TO COUATIOW
avéavel v avakiaotikotnto (albedo) g meployng. Qotdc0, v M emPAvELD EYEL
Nnon vynid deiktn avakiactikotntog, pe évo albedo peyaddtepo tov 0,5, 6mec

ovpPaivel otV TEPIMTMOON T.Y. OGS YIOVIGUEVNG ETMPAVELNS 1| HOG UEYOAOVTOANG
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(6mov mopdAANAc oV TEAELTOIO TEPIMTMOONG EYOVUE TNV EKTOUTY HEYAAW®V
TOGOTHTMV OMPOVUEVOV COUATIOIWV) TOTE 1 OKEONOT OO TO COUATIOW Hmopel va
odnynoetl ot peimon tov kabapod mocov avdkiaons. H aitio Tov yeyovotog avtov
etvar 0Tl PéEPOg TOL PMOTOC TOL OVOKAATOL OO TNV EMPAVELD, VTOKELTOL GE VEQ
avAKAoT Al TO COUATION TS ATUOCPULPOC, LE ATOTEAECHA VA KIvN0el €k VEOL TTPOg
mv I'm pe dueon cvvénelo v amoppOPNon UEPOVS OVTOV omtd To. COUOTIOW (KOt ToL
aépla) TG oTHOceopag. Avt n avénpévn mhovotnTo amopPPOPNONG TOV (MTOG
e€otiag TOV OMOTEAEGUATOV TNG TOALOTANG OKEOOONG GUVETAYETAL Lo LEIWON OTNV
aVOKAACTIKOTNTO Kol apa. Evay 0eTikd Tapdyovia 6Gov apopd to evepyElokd 160L0Y10
(radiative forcing) otnv emeaveia g I'ng (Haywood kot Shine, 1997, Charlson «.é.,
1992b).

[Iépa amd ™ oxédoom, evOEXETal O OPICUEVEG TEPMTMGEIS TO OEPOAVUOTO TNG
ATULOCOUIPOS VO ATOPPOPOVV TNV EIGEPYOUEVT] NAKT aKTVOBOAL. Enpavtikd poro
oT0 Qavopevo avtd aivetar vo €xel M YNUIKN ovotaon Tev copotdiov. H
aKTIvoPoAla TOL AmOPPOPATOL LETOTPENETAL GE BEPUIKT] EVEPYELD TTOV GLUUETEYEL OTN
Oépuavon G TPOTOCPUIPAS, KATL TOL EMMPEAlEl TN YEVIKN KuKAo@opio oTnv

atpoopapa (Penner «.d., 1994, Tegen «.6., 1997).

Av kot ta Oetikd agpoAdpota o Qaivetal vo amoppo@ovV TV NAlakn oktivofoAia,
avtifeto To copatidlon otoyslakod (pavpov-black) dvBpake @aivetor va v
amoppoovv. Eniong to id10 paivetor va kédvouv kot KAmoleg 0pyaviKEG EVOGELS OTMG
eoivetal oe tehevtaieg peiéteg (Malm «k.d., 1996). Qotdco, emedn eivor Ayeg ot
YVOOELG LG OKOUTN GYETIKA LE TN GUOT] KOl TI] GVOTOCT TMV OPYOVIKMOV 0EPOAVUATOV
Ko EMEWON TO TOCO NG ATOPPOPNONG TG NAKNG axtivoPoAing ivar pkpd oe oyéon
pe avtd mov amoppo@dtol amd Tov oTorKElKO GvBpaka, cuviBwog m  ovéAivon
€0TIALETOL LOVAYO GTN) GLVEIGPOPA TOV GTOLXEWKOD AvOpaKka TNV amoppOPNGN TNG
glogpyopevng and 1o odotnua nAtakng aktvoBoAiag (Patterson, 1981). H mapovsia
VEQPAOV €VOEYETAL VAL EMMPEAGEL TO TOGH NG OMOPPOPOVUEVIS NAOKNG OKTIVOPOALNG

(Haywood o1 Ramaswamy, 1998b, Liao ko1 Seinfeld, 1998).

Yvvoyilovtoag, Oa Aéyape OTL, To 0EPOADLATA TTOV TEPLEXOVV YNUIKES EVDGELS TOV Elvarl
KOVEG VO ATOPPOPTIGOLY TNV NALOKY] akTvoPoAia, 0nmg ivol o ototyelakdg dvOpakag
KOl OPICUEVEG OPYOVIKEG EVOGELS, €mnpedlovy dpeca 10 160L0Y1I0 NG EVEPYELNKNG
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ooppomiag otnv atpoceapa. H amoppoenon avtn emepépet po 0etikn petafoin oto
evepyelokd 1oolvyo g atpdceapas. To eawvdpevo g amoppdenong cvpPaivet
TOVTOYPOVO. LLE TO POLVOLEVO TNG OKEDAONG, TO 0010 £XEL MG ATOTELEGILAL UL OPVITIKN
evepyelokn petafoln. Ev télel ta copatiow avtd ennpedlovv to mocd Tng NAOKNS
aktvoPoAiag mov Bo @Tdoel 6TO KATM UEPOC TNG TPOTOCEOPOS KOl TO omoio Ha
ennpedoetl kot o cuppeTdoyel otn eotoynueio g atudseapag g I'ng (Haywood
ko Shine, 1997).

Téhog, 660V apopd v amoppodenon g vaEpvopnc (IR) aktivoPoriog mov ekméumeTon
and ™ I'm, ovt umopel va cvuPel amd copoTidoe oKOVIG Yol ToPAdELY Lo Kot 0onyel
oe (o Oetikn evepyelokn petafoAr. BAémovpe Aoumdv 6Tl GLVOMKA GTNV ATHLOGPALPQ
gxovpe TOG0 OETIKEG OGO KOl APVNTIKEG EVEPYELKES METAPOAEG €& anTiog TG oKEDAOTG
Kol TNG OmoppoOPNong Tov pmtods. MdMota pe T cuveyn Propunyovomroinom neploymv,
v anoyilmon docmv, TNV avénon g oypoTiKiG Topaymyng kot mAn0og GAAwmv
avOpOTIVEOV dPAGTNPLOTATOV £YOVUE UK OTOSLOKY aOENCT TNG CLYKEVIPMOONG TV
OLOPOVUEVOV COUATIOIMV TNV OTULOCEOIPO TPAYHO TTOV 0dNyel OTN ONUOVTIKY
GLVEIGQOPE TOV COUOTIIOV 0TI KMUATIKES OAAAYEG, HECH TOV OOOIKAGLOV TTOV
pnoMmg avagépbnkav (Tegen x.é., 1996). Qot6Go VIAPYOLY TOAAES SLOKOAIEG MOTE
OUTEG Ol TOLOTIKEG TOPATNPNOES Vo pmopovv aflomioto Kot pe oaxkpifs va

nocotikomombovv (Sokolik k.d., 1998).

1.9.5.3 'Eppeoeg ovvEneleg TV cONOTIOIOV 6TO KAIpQ

[Tépa amd ta dpeca amotedéopato 6to evepyelokd 16olvylo G aTHOGPAPUS AOY®
™G OdYLONG KAl NG ATOPPOPNONG TOL MOTOS, TO GMOUATIOW £XOVV KOl ELLLECN
emidopaon oto kAipa. [ToAAég popéc n Eupeon avt emidpacn mpokaAel peyoldTepEg
petoforés ommv atpudcealpa ce oxéon pe TNV AQueon emidpaon. Ta Eupeca
aroteAéopato faciloviol otn duVATHTNTO TOV £YOVV OPIGUEVA OEPOADLATO VO dPOVV
g Tuprveg ovpurdkvoons vépoug (cloud condensation nuclei, CCN) (Bougiatioti «.4.,
2009). Avtd ovvermdyetal HETABOA TNG CLYKEVTPMOOTNG TOL TANOOVE TV GTOYOVISi®V
070 GUVVEQO KaBMG Kol TNG KATOVOUNG TOL pHey€Bovg toug, ototyeia mov kabopilovv
ONUOVTIKA TOo puOud KoTakpiuviong tove. EmmpdcOeta, tétoleg petaforéc ota
YOPOKTNPLOTIKA TOV VEPOVS Bempeitar 6Tt petafdriovy Tov ypdvo Lmng Kot To néyebog

tov (Cess k.., 1997, Lohmann kot Feichter, 1997).

70



Ta vépn peltdvouv v eloepyOuevn NAKY axTtivoBoAio avakA®VTOG £va, GUOVTIKO
OGO VNG oW TPOG TO ddoTna (KOPLO OTMOTEAEGHA), OAAG GE LEYAAD VYT UTopovV
emiong v 00MYyNoovy 6e BEpraven g TPOTOSPULPUS JUEGOV TG OAANAETIOpAONG
HE TNV HEYAAOV HNMKOLG KOMOTOG (VTEPLOPNG) NIEPWOTIKNG Oepikng akTivofoiiag Tov

exméumetal amd ™ I'm mpog 10 dtdoTN L.

'Hon and to 1974 o Twomey ot epyacio Tov vmootnpile 6Tl o1 avOpmToyeVveic
EKTOUTEG UTOPOVV VoL ENPEAGOVV TIG 1810TNTEC TV vep®Vv kat to albedo (avaxiaon
NAOKNG EVEPYEWONG 1 SLOPOPETIKG AEVKOVYEWD TOV TANVATH), KATL TOV ONUaivel OTL
pumopovv €upeca vo emmpedoovv to KAlpa o maykoopo kKAipoka (Twomey, 1974,
Charlson «.d., 1987). To Pacwd okentikd ¢ Oswpiag oavtig eivor Ot o1
avOponoyeveig ekmounés, dnwg eivar to SO, kat éva TAN00C BAL®V YMUKAOV EVOGE®V,
OV GULUUETEYOVV GTO CYNUATICUO COUOTOIOV otV atudsealpa, EVOEXOUEVOS VO
GULVEIGPEPOVY 0TN dnuiovpyia TpRveov coprdkvoons vépovg (CCN) kot étot éppeca

va uropovv va ennpedoovv to kiipa (Pirjola k.d., 1999).

Ocov apopd 0 Vv emidpacn TOV OEPOALUATOV OTNV ETEPOYEVN YNUElR TG
ATUOCPUIPOG VO, OnUEl®oovUE OTL €lval 1010{TEPO ONUOVTIKY Yo TO OEPLOL TOL
Oepuoxnmiov. IMa mapdderypo otic empdveleg TV coUATiOV givor ToAD Thavo va
EYOVUE KOTAGTPOPN TOV CYETIKA evaicOntov ymuikd popiov tov o6loviog M 10

oynuatiopd dAlwv popiov m.y. N2O (Wiesen «.d., 1995).
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2° KE@AAAIO — TYPHNOITIOIHXH

2.1 Ewsayoyn 6to gowvopevo g mopnvonoinons — Opiopog —
Hapdyovtes mov ETOPOVY GTO PUIVOUEVO

Eivar yvootd 011 0 oynuatiopog ko n peyébuvon tov atmpoduevev copotidiov
KaBmG Kol 1 &V YEVEL TOPOVGIO, TOVG OTNV ATUOGEALPO EXNPEALEL TN SVVOUIKY TNG
(Kulmala «.4., 2001a, 2001b). H ecoyoyn oty atudcpopa vEOV coUATIOIOV
npoypatonoleital pe dvo Pacikods punyoviopovs. O mpdTog gival HEc® NG QUEONG
EKTOUTNG TOVG amd TnyES (.. mupKayleg, kpnén Neooteiov, £0apog, EPYOsTATLa,
KOVGTNPES BEpravong, Unyovokivita Tpoyoeopa KTA.) Kot 0 de0TEPOS aPopd ToV in
situ oYNUOTICUO QVTAOV OTNV  ATUOCPOIPA, OLOIKAGIOL TEPIGGOTEPO YVAOGTY MG
nopnvomoinon (nucleation) M enec6d10 (Parvouevo) mvpnvomoinong (nucleation
event). Agv elvar ®otoc0 e akpifeia Yvootd 1o uéyebog cuupetoyns Tov Kabe evog
om0 TOLG UNYOVICHOVS aVTOVG GTIl GLVOAIKY] GLYKEVIP®ON TOV COUATIOV TNV

ATULOGPALPQL.

A&ilel va TovioTel OGOV 0pOpa T VITEPAETTA GOUATIOW OTL TPOKELTOL Y10, TEPIGGOTEPO
EVEPYEG LOPPEG VANG TN ymueio TG ATHOGPALPOS Kol TO EMKIVOLVES OGOV apopd
oV avOp®OTIVY VYLD CLYKPLTIKA e TO YovopdTEpa awpovpeva copatidw (D > 100
nm), e&otiog e LEYOADTEPNG EVEPYNC EMPAVELAS TOVG avd povada pualag (Donaldson
K.4., 2002). I'a avtdv axpiPag o Aoyo, kabmG Kat yio TNV EVEPYO GLUUETOYT TOLG OTN
petewporoyio (m.y. OGTOV GYNUOTIGUO OTUOGCQUIPIKOV VYPOGTOYOVIOI®MV) Kol GTO
evepyelokd 16000y0 Mg aTHOGEOPAG, OTOTEAOVV €va Omd Ta MO omovdaio Kot

KOLVOTOLO KEQAAOLOL TNG OTULOGOOPIKNG YNUELNS OjUepaL.

H mopnvomoinon ev yével, amotehel t0 mPOTO GTASO Y100 TOAAES GAAES dlEpyasieg,
Omwg tvat o Bpacpdc kat n dnuovpyic KPLGTAAA®Y. XNV ¥Mueio S ATUOSPEALPOGS LLE
0V Opo «mupnvomoinony opifovpe cuVHBOS TN HETAPOOTN YNUKOV EVOGE®Y and TNV
aépl TPog TV vypn M T otepen @don. Otav 1 oAlayn oty TOV QAGE®V
TPOYLOTOTOIEITOL OITOLGT0 TPOVTAPYOVTOV COUOTIOIMV TOTE TO PUIVOLEVO OVOUALETOL
opoyevig mopnvoroinor (homogeneous nucleation) evd oty mepintwon mov ot aépieg
EVOOELS OAMAETIOPOLY HE dePOADUHOTO 7OV MOM evumdpyovv oto eEetalopevo

ocbomuo tote wMdpe Yoo etepoyevi] mupnvomoinon (heterogeneous nucleation).
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EmnAéov, omv mepimtwon mov pio poévo ymuikn €veomn GULUUETEXEL GTO OAO
QOVOLEVO, AVOPEPOUAGTE GE opopoplakn Tuprnvoroinon (homomolecular nucleation),
eV OTOV GULUUETEYOVV TEPIOCCOTEPES OLOPOPETIKEG YNUKEG evdoelg ovoudletot

etepopopraxn (heteromolecular nucleation).

Eidape o011 M mopnvomoinon amotehel €vov amd TOvg POCIKOVE  UNYOVIGLOVG
OYNUOTICHOD OEPOAVUATOV OTNV ATHOCOOIpA. MEypt TPOGOATO 1) EMIGTNUOVIKN
KOWOTNTO TOTEVE OTL 1] OUOYEVIG TUPNVOTOINGT €lvarl BeproOSVVOIKA KOl KV TIKA
advvato va AaPel yopo oe mEPIPAALOV OOV TPOVTAPYOVY OLMPOVUEVO COUATIOW
KaBmg Bewpodoe OTL TOL ATHOGPUIPIKA aEPla O «TPOTIUNGOLVY Vo TPOoSpoPnHohv
OTNV EMEAVEWL TOV COUOTWIOV oVTOV (ETEPOYEVIC TLPNVOTOINGM) Tapd Vo
ocvumukvofolv Kot va oynuaticovv véa agpoivpata. [pdypatt, oty nepintwon tov
kaBopov vepov, oe agplo popen (atpdg), o Oeppokpacio 20 °C kot 200 % oyetikn
vypacio, cuvOnkes eEopetikd axpaieg o€ GYEON LLE AVTEG TOL EMKPATOVYV GLVIOW®G
OTNV ATHOGEAPOS TOV TAOVNTY, Oa ypelactel eEoupetikd peydAog ypovog, g tééng
tov 10> OELTEPOAETTOV, Y10l TOV CYNUOTICUO £VOG GOUATIOION 6TV VYPN edon ava
KUPIKO €kaTooTO, Eontiog TOL VYNAOD EVEPYEIOKOD QPAYLOTOG TUPNVOTOINGoNG OV
enpaviCer 1o kaBapd vepd oT1g ocvvOnkeg avtég. AV Kol OTNV TAELOYNOi0 TOV
TEPWTOCEWV, ALTO PAIVETAL VO Elval OGTO Yoo AOYovs mov B avaivBovv mo Katw,
EMTEDYUATO TOV TEAEVTAL®V YPOVAOV TOL £XOVV VO, KAVOLV LE TNV OPYOVOAOYio otV IN
Situ pétpnon copaTdiov pe HIKpn 0gpoSVVOUIKY SIAUETPO T TAENG KOOty NM,

odnynoe og avabedpnon tov andyewv avtdv (Kulmala, 2003).

No onueiwbel €dd Ot digpyooieg Ommg givar 1 ocvoooudtoon (coagulation), m
ocvumdkveon (condensation) kot m  e€dton  (evaporation), amotedobv  emiong
JlEpYasieg TOV TOPATPOVVTIOL GTO ATUOGPOPIKE GOUATIOW, 1W0IMg GTO AETTOKOKKA.
[Tapdro mov Kot HEG® OVTAOV TOPAYOVTOL VEX GOUOTIOW, O1POPETIKA o€ péyebog 1| /
KOl yMUKN oboTOon ol To TPOLTAPYOVTA, OVTES OEV EVIAGGOVTOL GTNV KoTnyopia
TOV TPOTOYEVOV OITIOV TOpoy®yNs copotdiov, wwitepa 6cov agopd tn HeAETn
TOPAYOYNG VIEPAENTOV COUATIOIMV, OV KOL 1 ETEPOYEVIG TLPNVOTOINGY, OmOTEAEL
OVLOLOOTIKA TEPIMTOON cLUTHKVOONS aepiov oe (VIEpAento) agpdivpa. o Tov Adyo
avtd ot mepumtdoelg avtég Oa eetactodv oto emduevo 3° Kepdhato, mov eEetdlel

GUVOMKG TNV QLUVOLLKY] TOV ATHOCPOIPIKMV 0EPOAVUATOV.
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E&dAov, vmoloyiotikd poviéha £0€iov OTL TO GUUUETEXOVTIO OE OVTOVG TOVG
LUNYOVIGHODE oOUATIOW £XOVV OEPOSVVALIKY SIAUETPO OO OPIoUEVE. VavoueTpo (NM)
éong 1 um (Arstila k.a., 1999). To copotidl oVTEA GLYVA EVVOODV TNV ETEPOYEVN
TLPNVOTOINGCT TOV COUATWIOV HE aéPlovg pOTovg Kot vopatpovg (Kerminen kot
Kulmala, 2002). H etepoyevnig mupnvomoinon ivar ekeivn mov moapatnpeitol o cuyva
oTNV YW1 aTHOCQUPO KAOMS, Ol EVEPYELOKES AMOLTNOELS TNG - eAevbepn evépyela
Gibbs AG* - 6g oyéom pe TV opoYEVH TVPNVOTOINGT Eival TOAD WIKPOTEPES KoL OO
™mv  GAAN VTApYoVV oYEOOGV TMAVIO OTO UEAETOVUEVO OTUOGOOIPIKO GUGTNUO
TPOVTAPYOVTION COUATIO TOV EMTEAOVY TOV POAO TOV EVEPYDOV KEVIPOV YOP® OO TO
omoio. O avomrtuybovv To. EuPpuvo (clusters) yio v avamtuén peyaAdtepov
ocopotdinv. Qotdco Ta TEAELTAIN ¥POVIO EPEVVATAL LE TPOGOYN KOl 1| TEPITTOON TNG
OLLOYEVOVG TUPNVOTOINGNG OTNV TEPITTMON «YEVEONC» COUATIOIMV HE OAUETPO
Kamola vavopetpo (3-10 nm) (Harrison «k.d., 1999). H opoyeviig mupnvomoinon

AopBaver ydpa og atpudocpapa vaepkopeouévon (supersaturated) aepiov.

AG | AG*
Ir’ OHOYEV.
0 - l >
AG! AxTtiva

Ewéva 10 To gvepyelakd @paypa wopivomoinens Yo Tig TEPITITAOGCELS OPLOYEVOVS KUl ETEPOYEVOVS
avpnvoroinons. Epeaviletal onpovtikd petopévo oty TEPITTOC] ETEPOYEVOVS TVPNVOTOIN GG,

2V TPAYLOTIKOTNTO GTNV oTUOceapa Ogv €xovpe on’ gvbeiog petdafaon omd v
aépl oTNV LYPN N OTEPEN] QACT TOL OAEPOAVUATOS. ApyiKa Onpovpyeitor €vag
Kpioiog mupnvag popiov vd popen euPpvov (cluster), o onoiog Oa peteEeybel o
ot0fepd COUOTIONO, TKOVO VO GUUUETAGYEL LE TN GEPA TOV GE TEPOUTEP® OLEPYUGIES.
‘Eppeceg petpnioeig kot Bewpnrikoi vroloyiopoi vmoroyiCouv 6t 10 péyebog g
SWUETPOL TOV eUPpdmV avtdv gival Kovtd oto 1 NM, evd amoteAodvionl amd Evov
HIKPO oyetikd aplfud popimv, cvykpatovpeva HeTaEd TOLG HE UN-OUOIOTOAMKEG
duvauelg van der Waals (Zhang «x.d., 2012). Emmdéov m mapovoio kot GAA®V

TPOLTAPYOVI®OV COUATIOIWV GTNV aTUOGPALP OEV EVVOEL TOV AUECO LETACYNUOTIGUO
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TOV 0EPIOV GE COUATION, AAAL TV TLPNVOTOINGT OVTAOV ETL TNG EMPAVELNG TV 1ON
VILOPYOVIOV COUOTIOIMV. ZVUTEPUCUATIKE ETOUEVOS UTOPOVUE VO, TOOUE OTL GTNV
ATHOCPULPO dEV TOPATNPEITAL GUYVE OLOYEVIC TP VOTToinon Tapd LOVOV GE EI0IKES
TEPIMTMOGELS, OTMOC Y10 TOPASELYLLOL ETELTO OO POIVOLEVO VYPNG KOTAKPNUVIONS, OOV
N GLYKEVTPMOOT] TOV ALWPOVUEVOV COUOTIOIMV GTNV OTULOGPALPO LEIDVETOL OPOLLATIKA.
EmnAéov elvar oyeddv advvato va mapatnpnbel opoyevig oLOLOPLOKT TOPNVOTTOINGN
eautiag g mapovsiog TAN0oVE EVOCEMVY, 1IOVTOV KOl LOPi®V TNV YAV atUdOSEALpa

(Aalapidong, 2005).

H avénon tov peyéboug tov vémv copatidiov kotd v 01adtkacio. TOV EOIVOUEVOL
NG TVPNVOTOINGNG vt TPOPAN LA YMUIKAG KIVNTIKNG Kot OEPLOSVVAIKNG Kol EYEL VOl
KAVEL e TOVG S10POPETIKOVG PLOUOVG TPOGANYNG Kol amopudKpuveng VANG omd to Vo
dwpopemon copatido. H Bewpia g mupnvomoinong meprypdeet t LeTOPOAN TG
GLYKEVIPMOOTNG TV GUGCOUUTOUATOV LE TNV TPOSONKN 1 TV aaipeon popiwv, o€
CULVAPTNOT UE TNV EVEPYELN TTOL amoTEITOL Yo TIC dlepyacieg avtés. H evépyeta yia
dNuovpyio EVOC GLCCOUATMOUATOG LOPIWV EXEL VAL KAVEL LE TNV EMLPOVELNKT TAGT KO
TOV OYKO TOV GUGCOUOTMOUATOS, TV EMPAVELN LETAED TOV GUCCOUOTMUATOS KOl TOV
ATLOCQOIPKOD OEPQ, TO YNUIKA SLVOUIKE TV 600 AcE®V, KaBMG Kot Le TN dpopd
nieong peta&d avtov tov 6vo (Debenedetti, 1996). Q¢ ek TovTOL KO TO VEEPAETTOL
copatiow (copatiow pe agpodvvapikn dtapetpo €wg 100 nm mepimov) pe ) oepd
TOUG €YOovv TNV ovvatdtra, €4v PBpebodv o1o KaTdAANAO TePPAiiov Kot VO TIg
KatdAnAeg ovvOnkes, va avénoovv ™ palo kot TOV OYKO TOLG Kot €TOl Vo
OTOKTNGOLVY TIG WO0TNTEG TOV TLPNVOV GLUTOKVOONS VEPOLS. Eppéowmg omAadn m
SdKOGIo. CLUTVKVMOONG TOV VIEPAENTOV cOUATOIOV Ba Adyape 6T givar wkovn va
EMNPEACEL TNV LETEMPOAOYIO KOL TO GUVOAMKO evepyelakd 16000Y10 TG OTULOGOOPAG

wog meproyng (Jung k.a., 2006, Albrecht, 1989).

2.2 Khoowkn Osmpia tng mopnvonoinong — E€icmceig ko pey£0n mwov
TEPLYPAPOVY TO PULVOUEVO

Eidape 611 pe tov 6po mupnvomnoinon ovopdlovpe yevikd tn depyacio pe tnv omoia
éyovpe petafoin oaonc. Il ovykekpiuéva, otV TEPITTOON TNG OTUOCPOIPIKNG

YNUELOG, LE TOV OPO ONAMVOLLE TO GYNUOATICHO GTEPEOD 1) LYPOV EVOLMPTLLOTOG EVTOG
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TOL POV pEGOL NG atpocpatpas. O J.W. Gibbs (HITA, 1839-1903) npayuatonoince
omoVdUiES AVOKAADYELS 6TOV TOpEN TNG Beproduvaukng. Mio omd TG 6TovddTEPES
NTav OTL TOPATNPNCE TMOC, Y10, TNV UETAPOOT EVOC GUOTNUATOG GE Ol VEX, OLOPOPETIKN
Kol o otabepn @aon, o TPEMEL TPONYOLUEVOS VO TEPAGEL TO GUGTNUO OO L0
evolaueon petootadn edaon (metastable phase). H evdidpeon avti pdon 0o npénet pe
Kamoov Tpomo va vrepPel Eva ppdypo eEAevBepNg eVEPYELONG TPOKEIUEVOL VO peTafel
omv véa otabepdtepn @don. To mocd g evépyelag avtng eivar m evépyesn

TLPNVOTOINGNC.

MinBoc atopwy ko péyeBog mupvww wg
EhelBepn evépysia Gibbs npoc v adfnon Tne aktivag R

UMEPKOPETUEVOU TUOTHUATOE

AG

LI T

Il r II_.|
r \ Y
Al g

aKTive cwpottdiou ((x)

(B)

Ewéva 11 (o) H oluciy petaPoin g ehedBepng evépyerag AG cav ocuvdption Thg aKTivag I' vog
ocQa1pikov mupnva. (B) Zynpotuky avarapdotacn Tov peyédovg kot Tov T 00V TOV pETO.OTUO OV
VTOKPIGIRLOV TUPNVOYV, £OG TNV INUIOVPYIL TOV TPAOTOV 6TAOEPOV VIEPLETTOV CORATIOIOV 6TV
neproyn mupnvonoinong (http://pruffle.mit.edu/~ccarter/3.21/Lecture_24/).

H «haown Bempio g mupnvoroinong (Classical Nucleation Theory — CNT), 6mog
avtn dapopeddnke mepimov 90 ypdvia mpwv, and tovg Volmer & Weber, Becker &
Doring, Frenkel, Farkas, Flood k.d., pog divel pio. apKeTd 1KAVOTOUTIKY EKOVA TG

TLPNVOTOINGNG AEPIWV TPOG LYPOSTAYOVIOLAL.

Av vmoBécovpe Ott efetdleton €vo aéplo A 0 KATAOTOGY VLTEPKOPEGHOV
(supersaturated gas), pe taon oTU®OV Pa Kol TACT OTUOV 1GOPPOTING LE TO VYPO GE
EMIMEDN EMQPAVEIDL Pac, TOTE 1 EVEPYEIDL TOV OTOLTEITAL YL VO VREPKEPOUCTEL TO

evepyelokd epaypo ropnvonoinong divetar amd v eicwon:
AG = (-4 R, /3) Au+4 R,2y (9)

Yy Pacwkn avt) g&icwon, n elevbepn evépyela Gibbs AG (AG = AH — T AS > 0)

divetar g ovvaptnon g aktivag R, tov mpog mupnvomoinon copatidiov. To vy
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AVTITPOCMOTEVEL TNV EMLPAVELNKT] TAon (surface tension), evd 1 dapopd TV YMUKOV
dvvopkdv Ap etvon whvta apvntikny. To AG givor mwhvto apvnTiko Kot 6TnV Tepintmon

NG ATHLOGPALPIKNG TUPNVOTTOINGNG 160 HE:

AG=(kTInS) /v (10)
6mov S = pa / Pax lvar 0 Adyog kopeopov, Kk 1 otabepd Boltzmann, T n Oeppokpacio
Kol V] 0 0YKOG ToL €vOG Hopiov 6TV vYpY| PACT] TOL GUUUETEYEL GTNV TLPTVOTOINOT).

Ot ovvictdoeg ¢ e&icmwong (9) kot 1 oAkt Ty tov AG, eaivovtal 6To Ypaenuo g

Ewovog 12.

o
&
AGuuc =

Ewéva 12 Amhomomnpévn yYpa@iky amewkovion g petaforic e evépysiag ot Pacwkiy Oswpia
NG TVPNVOTTOINGTC.

Amapoitntn mpoimdeon yioo THV TPAYUOTOTOINGT TUPNVOTTOINGCNG GE £vVO. GUOTNUA
amoTeAEl 1 TN TG ToMG Kopeouov Tov e€etaldpuevou agpiov (Saturation pressure, S)
(Aalapiong, 2008), n omoia opileTar wg 0 AdY0G TG LEPIKNG TtiEoNG P EVOS GLOTATIKOD
mpog Vv Thomn 1soppomiog (kopecpov) tov otudv tov P(T) méve and eminedn

emdvela, o€ Oepuoxpacio T:

S=p/p*(T)=N/NT) (12)

O Adyog avtdc o mpémel va eivan peyaddtepog g povadag (S>1) mpokeévon va
wpaypatoromBeil mupnvomoinon 1 GVUTHKVOOT ATU®V. O VIEPKOPEGUEVOS ATIOC, TOV
pumopel va dnuovpynfel péow eite adwPatikng eKTOVOONG, €ite 1000gpUIKNG

ocovumieons, &ite 160oPapikng Yoéng, emmpedletor Kot amd GAAEG TOPAUETPOVS. AVO
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TETO1EG KOPLEC TOPAUETPOL Eivar To péyebog Tov couatidiov kot To pawvopevo Kelvin,
[To ouykekpéva KOTA TNV ETEPOYEVT] TUPMVOTOINGT - GLUTVKVOOT] dePiov TAve G€
npobmépyov copatidio, T g mieong sivan peyodvtepn g p(T) eéoutiog g
KOUTOAOTNTOG EMPAVEING TOV OVATTVGGETOL AOY® Tov eowvouévov Kelvin. Avrtifeta,
N vmopén mpoouitemv () oahdtomv) oto e€etalduevo GVOTNUA, EXEL MG OTOTEAEGLLOL
amd ™ (o ) pey€Buvon twv ev SUVANEL TPOG TVLPNVOTTOINGT COUATIIIMV Kl Omd TNV
AN TV peiwon g migong P mov Oa emikpatel oy Katdotoon ooppomiag. EEGAAOL
N OYETIKN LYpaciot 6to LIO WeAETN choTnuUa, omotedel emiong évav KaOOPIGTIKO
nmapayovta. Eivar avtdg mov Bo kabopicel ev moAhoic 10 av ta pdplo vepov Ha
OAANAETIOPAGOVY e GAAOL EVEPYA TPOG TLPNVOTOINon Woplo (UIKPNG TTNTIKOTNTOG
Y. popla Beukov 0E€og 1 opyavik®dv popiov, 0nwg tepmeviov KTA.) 1 Ba evvondel to
QOVOLLEVO TNG ETEPOLOPLOKNG OLOYEVOVS TTVpTVOTOoinomg (m.y. cvotnua Oettkov o&éoc-
vepov). H oyetikn| vypacia, kabmg kot 1o péyeboc tov copatidiov, anoteAovy eEGAAOD
TG KaOOPIOTIKEG TOPAUETPOVG KOl GE GAANL OYETIKA Qoawvopeva Om®g avtd Tng
e&artuiong kot g ovumdkvoong. Ta televtaia avanticcovtal cuvOOE 68 coUATIOW

ue duapetpo péyxpt 600 nm.

Katd ™ petaotadn @don omuiovpyodvror éufpuva copatidiov (clusters), to omoia
(QOIVETOL VO £XOVV TTAPOWOLES 1OIOTNTEG KOl CUUTEPLPOPE e LEYOADTEPO COUATIOW, KL
oVTO OTOSVKVEIETAL A0 TN GLUUETOYN TOVG GE GLYKEKPLUEVES depyaoies. Eniong va
onuewdel 0tL M oaxtiva tov OnMuovpyodueEvoL copatdiov eivor ave&dptntn TOL
YOPOKTNPO TNG Tupnvomoinong (OHOYEVG M ETEPOYEVNCS), TAPOAO TOV  OTMG
TPOOVOQEPONKE TO €vePYELOKO QPAyHO TVLPNVOTTOINoNG €ivar cuVNB®G SPOPETIKO
oTIG 000 TEPUTTAGEIS, ME UEYOADTEPES TWES Vo AauPdvel ekeivo NG OUOYEVODG

nmvpnvonoinong (Aalapiong, 2005).
H xpioun dibperpog mupnvomoinong R* Oa sivou:
R¥*=Q2vywv)/ (kT InS) (12)

Ko 1M Kpiown elevbepn evépyewn Gibbs AG* oto evepyslokd @payua TG

TLPNVOTOINONC:

AG" = (4 myR*/3) (13)
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O pvOudg mupnvomoinong J dnAadn to mAnBog TV euPpvwv Tov peyedhvovion TEpavV
TOV KPIoHOV HEYEBOLG ava HoVAda XPOVOD, GUVOLETOL LE TO EVEPYEIOKO QPAYLO TNG

nupnvonoinong AG* kot divetat and v e&icwon;:

J=aexp (- AG*/KT) (14)

Omov a €vog TPoekBETIKOG TEAEGTNG TOV TPOGIOPILETOL aMd EKTIUNGELS KIVITIKNG
aepiov. H televtaio eElowon emPePformdverl 0Tt dtav 0 AOYog KOpeGHoU avéavetal, TOTE
HEIOVETOL TOGO TO péEYEDOC TOv Kpiolov Tupnva, 66O Kol TO VYOS TOL PPAYLOTOG

erevBepng evépyelog, divovtog vynAdGTEPOLS PLOLOVG TVPNVOTOINGTG.

H mponyodpuevn e&icmon pnopet va ypaeet Kot og ENG:

J =, Ciexp(-AG* / KT) (15)

6mov f| glvar n ovuyvomrTa pe Vv omoia dropa mpootiBeviar og EuPpva KPioLLOL
pey€boug, LeTaTPEMOVTAS To 6 0TafEPOVG TLPNVES (VITEPAETTO COMOTIOWN HeEYEBOLG
pikpotepo amd 10nm) ko Cy o apBpdc Tov atdpmv otig Bce1g Tupnvomoinong. Xtnv
Ewéva 13 gaiveton oynpotikd 0o HETAGYNUATIGHOS COUTAEYUATOV Hoplakol peyEfoug

oe otabepoc muPNVES.

\?"Q
e
4
;

G Nucleation Growth

aktiva (r)

Ewéve 13 Zynpotiky ovorapdotac) TOL HETUGYNUUTIGHOY TOV CUUTAEYROTOV NOPLIKOD
peyébovg (B), mpog oynpoticpé otabepov mopivev (D) peyéBovg dwpétpov 2-3nm, péc® 1OV
oynpaticpod tov Kpiowpov mopnve (C) (Zhang, Science, 2010, 328, 1366, DOI:
10.1126/science.1189732 / American Association for the Advancement of Science).
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EEaArov, ocOpemva pe v CNT n ekedbepn evéipyeia (free energy) tov i-otov
ovumAéypatog popimv (cluster - eufpdov) vroroyiletoan BempdVTAS LOKPOGKOTIKE,
OAOKANPO TO GUUTAEYHO ®G €VO VIO KOl GOOIPIKO OTOYOVidlo pe pio. GUVOAMKNY

erevbepn EVEPYELD TOV GAOUOTOG KO TNG EMUPAVELLG TOV.

Kota v €&éMén tov @awvopévov 1ng mupnvomnoinong eivor mbavo, €mg OTov
Beppoduvapkd odnynbet to oo o€ pia véa, otabepn QACT), Vo TPOGKOAAMDVTOL
KOl VO, ATOKOAAMVTOL HOPLO. 1] CLGCOUOTOUOTO HOopiwV amd TO UETOTYNUOTILOUEVO
éuppvo (Laaksonen, 1995). H toydvtta oynuatiopov (nucleation rate) tov véwv
TUPNVOV Eival GUVAPTNOT KIVNTIKOV Kol Ogppodvvapikev moapouétpov (Holmes,
2007). To aotabéc evordueco EuPpvo emopévams, mhovov va speavilel pio adidkonn
avéopeimon tov peyéBovg tov, eved o kaBapdg pvBudg oynmuaticpod J, Yo tov
oynuatiopd tov (i+1)-oatov gufpvov amd to i-06T6 EUPPLO, 6TV YPOVIKY oTiyun t Oa

etvon (Katz xon Wiedersich, 1977):

3(i+1, 1) = B(i)nG, t) — y(i+1)n(i+1, ) (16)

6mov n(i, t) To mMNBog TV popivv (TukvdmTa) Tov euPpvov I ypovikny otyun t, B(i)
0 pvOuog peyéBuvong tov guPpovov i mpog o peyardtepo (i+1) ko y(i) avtictorya o
pLOUOG HE TOV 0010 AMOUAKPVVOVTOL COUATIO 0O TO CAOUN TOL i-6TOD gufpiov.
Otav enéABel 1coppomio, oe otabepn katdotaon (steady state) to mAnbog twv
dtapopeTikod peyedovg epPpvav o€ Ba givar o cuvapTNo™ TOL YPOVOL t, Evd OAEG Ot
poég Oa givar otabepéc kot ioeg peta&d toug. H tipn avt mov Ba £yovv, n J(i+1, t), Oa
gtvar ave&aptnm Tov Ypovov t kat Tov Tuyeiov gufpvov i, kat ion pe po eviaio Tipn J
(Laaksonen, 1995).

Ta peydho mheovekmuota g Bempioag CNT eivor 1 amAdtTd Tng, OTL NON €ivan
dwbéoa otoryeio yioo peydio mAN00G YMUKOV EVOGEMY TOV GLUUETEYOVV GE
drdkacieg mupnvomoinong, evad emmAéov £xet derytel 0Tt divel a&idomotes TpoPALyelg
Y0 TOV KPICIHO VIEPKOPEGUO TOV TEPIGGOTEP®V aepiwv. v Ewodva 14 eaivetor n
OLOYETION TNG GLYKEVTPMONG Betikoh 0&€og pe TV GYETIKN vYpacia, Yo TNV emitevén
OLOYEVOVG TLPNVOTOINoNG. Q6T0C0, GE TPAYUOTIKES OTHLOCOOPIKES GLVONKES, M
Bewpia CNT ocpdder, divovtag apketd youniés TEG oe yaunAég Beppokpacies, kot
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apKeTA VYNAEC o€ vVyMAEg Bepurokpacieg (Hung k.a., 1989, Adams «.a., 1984, Wagner
kot Strey, 1984). EmmAéov, mpoPAEnel apkeTd YOUNAOTEPES TIUEG VITEPKOPEGIOD O’
ot éyel mepapatikd topatnpndei toco og atpovg (Heist k.a., 1976, Russell kot Heist,
1978), 6nwg e opyavikd koppoévikd o&éo (Agarwal kou Heist, 1980), 660 kot og
nolkd pevota (polar fluids) (Wright «.é., 1991, Wright xou EI-Shall, 1993, Wright
K.0., 1993).

Ot aotoyieg ToVTEG TG KAOGIKNG Bewplag TG Tupnvomoinong, odyncoy amd mToAy
vopic Tovg emotiuoveg oe dlopbdoelg g Bempiag (Laaksonen, 1995). Epyaocieg
ONUOVTIKEG TTPOG TNV emiTELEN TOV 6KOTO» aVTOD amoteAovv ekeiveg Twv Lothe kot
Pound (Lothe xou Pound, 1962, Ruth, Hirth kot Pound, 1988), n fswpia tov Reiss-
Katz-Cohen (Reiss k.4., 1968, Reiss, 1970) kot tov Dillmann kot Meier (1989 o
1991). Ot epyacieg avtég Kavouv mpoonddeia vo copmepthdpouvv otnv CNT croyeio
OV TOPOAEITOVTOL GE VTV, OT®G Yol ToPAdetyo OTL TO EUPpLo €xel HETAPATIKOVG
(translational) kot mepiotpogikovg (rotational) Babpode ehevbepiag, mov cuvelcPEPOVY
omv erevBepn evépyeia (Lothe ko Pound, 1962). Emiong ov Dillmann kot Meier,
otnpilopevol oty Bewpia guPfpvwv tov Fisher (1967) yio v cvumdkvoon kot Ty
petactadn katdotaon tov euPpdov, enéktevav mepartépm v Bemdpnon e CNT
TPOTEIVOVTOG O OYNUATIOUOS TOL (-00TOV guPpvov oe micon P va divetar omd v

elowon:
AGIKT = k0% +1lil—In (quV) —iIn S (17)

omov 10 K; glvor cvuvaptnomn tov peyébovg ko g Bepprokpaciog, mpoomadmvioag va
TEPLYPAYEL OMOKMGES TNG €AEVOEPNG EMPOVEIOKNG eVEPYEWNS omd ekelvn €vOg
LLOKPOGKOTILKOV VYpov otayovidiov. Ev yéver n Bedpnomn tov Dillmann kor Meier éyet
fetikd otoyyela Kot YU avtOV TOV AOYO OPKETOlL EMOTNUHOVES TpoomdOnoav va
oTNPYTOVV GE OTNV KOl VO TNV PEATIOTOTOMGOVY Y10 VO TEPLYPAWYOLV TEPIGCOTEPO
a&omota To eavopevo tng tupnvomoinong (Delale koaw Meier, 1993, Laaksonen k.4.,
1994, Kalikmanov ka1 van Dongen, 1993a ka1 1993D).

O Courtney to 1961 eionyaye oo véa popon owwpbwone. Oswpnoe 6t 1 CNT
ATOTVYYAVEL VO TPOGOIOPICEL TNV UEPIKT Ttieon Tov guPpvov, Bempmdvtag 10 g Eva
eviaio poplo, mpoteivoviag tov dopbotikd mapdyovta 1/S oto mpo-ekBetikd Tunquo
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™G e&lomong. AvAAoyeg epyociec, OYETIKEG pe TNV emidpacm Tov moapdyovia 1/S
dnuooievoav kot ot Blander ko Katz (1972), énwg kau o1 Girshick k.. (1989, 1990
ko 1991).

Téhog GAAeg epyaocieg emyelpodv pe Beppodvvopuxéc (evBoAmio, evrpomio) Kot
KIVNTIKEG TTOPAPETPOVS Vo Ipooeyyicovy 1o @awvopevo (Yu, 2006a ko b, Yu ko
Turco, 2001, Granasy, 1993a wou b, Nowakowski kot Ruckenstein, 1991a «ou b,
Wilcox kau Bauer, 1991). Ta kivntiké poviéda Bempodv 61t t0o Oeukd o0&y kvplapyet
1660 GTNV TVPNVOTTOINGT, OGO Kol otV peyEBuven tov Tupnva, o€ avtifeon pe dAleg
ANUIKEG EVOGELS, OTMG TO VEPO Kot M appovio, Tov Bempeitar 6Tl GLUPETEXOVY LOVO
oTNV HETOPOAN TNG YNUIKNG GVGTAGNG TOL TUPHVA KOl GTOV GUVTEAESTN EATUIONG TOV

Beuon o&€og amo v empavela tov Tupivev (Yu, 2006a).

100
RH (%)
80 -

OswpnTkn

Nepapatikg
60

| |
0.01 0.1 1.0 10

[H2SO0,) (ppb)

Ewova 14 QempnTikoi Kol TEPANOTIKOL VTOLOYIGHOL TNG OTULTOVUEVIIS OCVYKEVTPMONS Ogukov
0&€0C MG TPOG TNV GYETIKI VYPOGiQ, YIO TNV OpOYEVY] Tupnvonoinen pe pvOud 1 copatiolo ava
dsuTEpolenTo Kou kUKo ekatosté (IInyfq:Finlayson-Pitts ko Pitts, 2000).

Téhog, 10 KivNTKO VTG HOVIEAO GLVOLACTNKE TPOcEATo pe TN Oewpia
nmopnvonoinong pe v emidpaocn 1dvrog (ion-mediated nucleation, IMN theory), n
omoia @aivetar va veptepel TG KAAGIKNG Bempiog Tng Tupnvomoinong aeov AapPavet
VLOYN TOVE KIVNTIKOVG TEPLOPIGHOVE OV ERPAVIOVTAL OTNV aVATTLEN TOV EUPpvov,
Om®G emiong VTOAOYILEL TNV ONUAVTIKY) CUVEICPOPE TWV OLOETEPWOV TLPNVOV TTOL
TPOKVTTOVV amd TNV £veon 10viov, Kabmg emiong Kot Tov eoptiov 6Tovg puOpovg
oynuoatiopov kot peyébvvong (Turco x.d., 1998, Yu war Turco, 2001, Enghoff «.d.,

2011). Ze éva and to TAEOV GUYYPOVA TEPAUATA, GTO GLYYPOTPOVIO TPMTOVIMV TOL
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CERN (CERN Proton Synchrotron), amedeiydn n evepyntikny ooppetoyf 10viov ot
@aomn mopnvoyéveong (Duplissy k.a., 2010). Qotéc0 vo onueiwbdel 6t 10 gv AOY®
HovTéAo Teplopiletal amoKAEIGTIKA 6TO KAUGIKO dVAOIKO GUGTNUO, Kol 0 LITOPEL va

AaPet vTdOYn TOL GALN YNUIKA €101 TOV VLAPYOLY GTNV ATUOCPALPAL.

2.3 IIBavoi pnyoviopoi e£EEMENS TOV PUIVOREVOL TG TVPNVOTOIN GG —
Hapdyovtes mov ETOPOVY GTO PUIVOUEVO

2.3.1 Ewoayoy

210 mapov Ke@dAao Ba eEetdoovpe TOVG TOAVOLG UNYOVIGHOVS TOV POVOLEVOL TNG
TUPMNVOTOINGNG KOl TS Tapapétpovg mov emnpedlovv v évapln, €&éMén Kot
OAOKANP®OT TOV, VA B0 TOPOVGLOGTOVV GUVOTTIKG TO GUUTEPAGLOTO TOL £XOVV

TPOKLYEL OO £PYACiEg TOV EXOVV 6TO TPOSPATO TAPEABOV aoyoAnOel pe To BEpa.

Eivor onpovtikd vo toviotel 0t 0 oynuatiocpdg evog vEou aepoAOUOTOS Omd TG
YNUIKES EVDOEIS OV Pplokovior oty oéplo. GAcn Oev TPUYUOTOTOLEITOL dpeca
(dradkacio Tov evog Ppatog). Apykd to agpto ONHoVPYoHV HKPE CLGCMUATOUOTO
popiwv, Toug Aeyopevovg mopnveg (clusters), ot omoiot oty cuvéyeta Bo awénoovv to
péyebog toug pe dtadtkacio avarloyn He avtiv pe v omoia dnpovpyndnkav. Onwg
AVOQEPULE KOl TTPOTYOLUEVMC 1 £TEPOYEVIG Tupnvoroinon (heterogeneous nucleation)
AopPaver yopo mePocdTEPO cLYVA otV atpudcealpa. [Ipdxertor yio devtepoyevn|
OYNUATIOUO cOUATISIOV AOY® GOAANYNG (Scavenging) ovcldv e younAn Taor oTH®V

OO TPOVTAPYOVTA CMOUATIOW.

AvtiBeta M OHOYEVIG TLPNVOTOINGT YO TNV TPAYUATOTOINGN NG amoTel 110itePEg
ATHOCQAIPIKEG oLVONKeg Kol ocvpPoivel MO omavia, WWiTEPA 1 TEPIMTOON TNG
OLLOLLOPLOKNG OHOYEVODG Tupnvomoinonc. Agv €xet péxpt onpepa peretndel pe axpifeia
0 UNYOVIGUOG TOV OVOUEVOL TNG mupnvoroinons. [ v mpaypatomoinon ®ctdc0
opoyevovg mupnvomoinong (homogenous nucleation) 6o mpémet aépio N aéplo pe
YOUNAN Taon atumv vo Bpebodv oe VIEPKOPEGUEVN KOTAGTOGN, TPOKEWUEVOL VO
emtevyfel ovumdiKveoon Tovg kot oAdayr] @Aong (oYNUATICUOS COUATIOIMV). XTnV
Katdotoon ovtn @tavel va aépro (Beuxd o0&, appmvioa KTA.) OTOV 1 TWH TNG

OLYKEVTIPMONG TOL VIEPPEl €va OPLO-KATMPAL KOl TOVTOYPOVO Ol OTLOGQUIPIKES
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ovvOnkeg, pe Kuplotepeg TV BepoKpacion KoL TNV GYXETIKN LYPOGIO, OTOKTHGOVV TIG

KOTOAANAES TUHEC.

Téhog, oynUATIoUOG VE®V cOUATIOIOV UTopel va TpoylotomomOel Kot HEGM YMUKOV
avTpacemv otnv atpoceapa. IToAAEG popéc péca oto 1610 To agpdivpa Aapupdvoovv
YOPOL YNUIKEG WETOTPOTES, LE OMOTEAECUO. TN OMovpyio 6TeEPE0D TTPOTOVTOC (TT.).
ofetdwon SO, = SO ‘217 ). Méow yNUIKOV ovTidpdoemv, Kuping 0EEWOMOEMV,
TopAyovTal TPOIOVTO, OV KOTA Kavove €YoV LYNAGTEPT TOAIKOTNTA Kol YOUNAN
TTNTIKOTNTO, VO £xel mapatnpndel 6Tl o1 KuKMKEG evdoelg (m.y. a-pinene) ypnyopa
oynuoatiCouv devtepoyevn opyavikd aepoivuata (Kavouras k.., 1998, Grosjean kot
Friedlander, 1980, Hatakeyama x.4., 1989, Pandis «.d., 1991, Zhang «.d., 1992).
Emiong ot apopatikoi vdpoyovavOpakeg paivetal vo eivor TpOdPOUES EVOGELS Y10 TO
OYNUOTIOUO BEVTEPOYEVOV OpYavVIK®V agpoivpdtov (Odum k.a., 1997a, Odum k.d.,
1996).

Ov mapdyovieg mov oaivetor 0Tt ennpedlovv KaHoploTiKE TO QOIVOUEVO TNG
mopnvoroinong eivor n Beppokpacio TG ATUOGPAPOS, 1| CYETIK TG LYPOGia, KOO
emiong ot evepydmteg TV oepiov popimv. EmmAéov, m evepydc dwtoun tov
VROPYOVTIOV cOUTOIOV eaiveTar vo emdpd 6to @avouevo, kabdg to mAnbog twv
evepymv B€cemV oTNV EMPAVELD TOL TPOVTTAPYOVTOG COUATIOION, £TOPE oTov Padud
oLUTOKVOONG TV aepiwv evooewv. 'Eppeca Aowmtdv onpovtikd poio wailovv n ymukn
OLGTOCT] TOV EUTAEKOUEVOV GTO (QOIVOUEVO €0MV, Ol MNYEG EKTOUMNG CEPLOV KOl
COUATOWKOV POT®OV Kol 1 petemporoylo kot yewpoppoAoyic g mepoyns. H
emidopaon Mg Oepuoxpacioc o€ mpoyHoTIKES oLVONKES @aivetonr vo €xel KLPL
OCLUUETOYN KOl Vo €lvorl pHeyoAOTEPY, OTIS TEPICCOTEPEG MEPINTMOELS, OO OGO
npoPAémetan Oewpnticd (Wyslouzil k.d., 1991). Qotdéco 1 avaroyio g OewpnTikd
TPOPAETOUEVIC TPOG TNV TEPAUATIKA LETPOVLEVT GLUUETOYN NG Bepprokpaciag 6To
QovOlEVO NG Tupnvomoinong, 0 gaiveton va akolovdel kdmolo otabepr| oyxéon, ue
amotéleopo, vo, un umopel pe amdd tpdémo vo mpoPreebel Kdamolog S10pHBmTIKOC

TOPAYOVTOG LETAED TNG BepnTIKG TPOPAETOUEVIC KO TNG TPOYLATIKNG TIUNC.

[ToAéc mpoomdBeleg €yovv yiver péypt onuepa wote vo e&nynbel emopkdg o

uNxovicpuog €EEMENC Tov @atvopévov. QoTdc0 Ot pnyovicpoi ovtol amottodv Tnv
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emiAvom €vog peydlov TAnbovg e£lodoewV Yoo TNV EniAvon tev onoiwv Ba Tpémel va
YIVOUV KOl OPIOUEVEC TAPUdOYES, HE TOOVOTNTO OC €K TOVTOV GEAUAUATOS CTNV
eCaymyn ovumepacpdtov. Xvvnbwg oTlg mpoomddeleg ovtég yivetar ypnom €vog
TOPOUETPIKOD GLOTHNTOC. TéToln cuoTAATA TOV £X0VV YPNGIHLOTOMOEL KOTA KOpOV
puExpL onuepa eivar yoo TopAdEypo to. SUEPT] cvoThuato Betikod o&éog — vepol
(Vehkamaki x.d., 2002) kot vitpikod o&éog — vepov (Katz kou Mirabel, 2004), to
oLOTNHO COUATIOIOV opyaviKng cvotaong (Zhang k.d., 2004b), exeivo mov AapPavet
VIOYN TNV €MOpacT KGO0V 10vTog 1| aAoyovovyog éveong (Laakso k.d., 2002), to
TPLePEG ovoTpa Betikod 0E€0g — vepol — appmviog K.0. 26TOCO T0 GLGTHUATO OVTA
TaPoVGIALOVY OPIGUEVEC OVGKOMEC Ol TEPLGGATEPEC EK TMV OMOIWV TPOEPYOVTOL O
TO YEYOVOG OTL €ival oYedOV adOVATO 1 TPAYUOTIKY KOTAGTACY VO TPOCOUHolmOet
KOVOTOMTIKG 0mtd €va T€T0l0 amlomompévo poviéro. o mapddetypa ot pvOuoi
TUPNVOTOINGTG TTOV TEPANOTIKA VToAoyilovTat oTig in Situ petpioeglg cuvnbmg divovv
TIWES VYNAOTEPeS amd exelveg mov mpoPAémer m kAoowkn Oewpioa g OePNS
mopnvomoinong Oetikod o&foc — vepov (O’Dowd «.é., 2002b, Weber, 1992).
Evdeyopévarg n dopopd ovty vo OQPEIAETOL GTN GULUUETOYN TNG OUU®VIOG O
dwdkacio g mupnvonoinong (Gaydos k.., 2005). EmmAéov, cuvnbmg éva tétolo
HOVTEAO glvan KOTAAANAO Yo piol GLYKEKPLUEVT TTEPLOYN LE OOUTEPES OTUOGPOUPIKES
ocvvOnkeg, myég exmoumng punwv, omcBomopeieg aepiov poldv KTA. Kot Ogv Exet

KaBoAkn 1oy.

"Eva emmpdoBeto mpdPinpa amotehel o yeyovog 0Tt dev vrdpyet EekdBapn ikdva mg
mpoc 10 Bépa g o&vrag (PH) tov vréplentov copaTiV KOTA TN SdpKELN
enelcodiov mupnvomoinong (Zhang «.d., 2004a, Gaydos «.d., 2005). AAAG 1
LEYOADTEPT] OLOKOAIDL OTNV  KATOVONGT TOV  (QOWVOUEVOL TNG  TUPNVOTOINoNG
TPOEPYETOAL amO TO OTL OEV EHAGTE Yo TV Dpa o€ BEon va yvopilovpe pe axpifeio v
ANUIKT CUGTOGT] TOV COUATIOIMV TOV GLUUETEYOLV GE aVTNV. MeTpnoelg mediov Kot
povtéla mpocopoimong £dei&av 0t 1 cvumdkvmon Beukov o&Eog amd pudvn e, dev
etvar og Béom va eEnynoetl To eovOpEVO, Aol To COUATIOW TOV TAPAYOVTUL £XOVV
pikpd ypdvo Lomng Kot £T61 OV KATAPEPVOLY VO AENGOLY IKOVOTTOMTIKA TO HEYEDOS
TOVG, OOV TTOAD YPNYOPO GLGGHOUOTOVOVTOL e peyorvtepo copatiow (Eisele kot
McMurry, 1997, Janson «.d., 2001, Pirjola xor Kulmala, 2001, Anttila ka1 Kerminen,
2003).
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Ot mBavoi pnyoavicpol onuovpyiog vEmv coUATOlOV oTnV aTUOGPAIPE TOV £XOVV
nwpotabel péxpt onuepa eivor M opoyeEVNG TuPMVOMOiINnoT Tov (O10d1koV) OPUCGIKOD
CLGTHWOTOG VEPOL — BELiKoD 05£0G, 1 OHOYEVIG TPILEPNG (ternary) mvpnvomoinon tov
oLOTHHOTOG VvEPO — BOeuxd o0&y — oppwvio, M opoyevig mupmvomoinon Omov
OCUUUETEYOLV YNUIKE €10N 1wdiov (0witepa Kovid oe mapabardooieg mePloyEs), M
Topnvomoinon He TNV emidpacn 1OvVTog, Kabmdg Kot 1 TPYEPNS TLPNVOTOINCT TOL

nepAapPavel vepd, Oeukd o&D kat opyavikd o&éa (Zhang k.a., 2004).

2.3.2 Aipaoikd ovotnpo Bgukov 0&éog Kot vepov

Extipdron 611 onuepa o1 maykOGHIES £THOLES EKTOUTES TOV Bgiov avépyovtal mepimov
ota 100 Tg. And avtéc mepimov ta 2/3 amodidoviat oe avBpwmoyevelg dpactnplotreg
(xvupimg Kavon 0PLKTOV KALGIH®Y, KAPPOLVOL KTA.), Ev®d T0 vVIOAoWTo 1/3 68 PLOIKEG
exkmounég (Stern, 2005, Seinfeld kow Pandis, 1998), pe éva onuavtikd péPog awtdv vo.
exknéunetor omv mepoyn g Evponng (PA. Ewova 15). £10 aotikd mepidiiov M
aépla. eAacn Tov Beukov 0&€og, TOAD mBAVOV Vo TPOEPYETAL OO TNV OVTIOPACT) TV
avOpOTOYEVAOV eKTOUT®V TOV d1o&etdion tov Beiov pe Tig eElevBepeg pilec vVOPoELAIOL
(OH*), mov &yovv pe ™ 6€1PA TOVG dNOLPYNOEL TPONYOLUEVOG ATO TIG AVTIOPAGELS
TV 0&ewinv Tov aldtov Kol TV vopoyovavlpdkmy. Eniong Oeuxd o0&y pmopel va
napayfel pécw 0EEWBOTIKOV O1001KOCIOV GAA®V evidocemv Tov Belov, dmwg ivar o
duebvlikdc eotépag tov Beikod o&foc (dimethyl sulphate, DMS) (Ulevicius «.d.,
2000). Emopévac, vrdpyovv nAn0og Guecmv kol EUPEc®V TNYOV eKToumng Oetkcon
0&€0G oTNV ATHOCOOIPO TOL TANVNTY, WLE OMOTEAEGUO T YNWKN oLTH £VOoT Vo

amotelel pia amd TIG GTOVOAATEPES Y10 TNV OTHLOCOUPIKN XTLElaL.
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MNoykooeg exmopnég Beiou
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Ewova 15 Awypoviki petafoi Tov ekrepaopevov tocotitov Oeiov (6 ptiotovvoug, ktn) etnv
YWV 0TROGQUIPa a6 TNV P16 KAOE £vEg empuépovg Kavsipov, pe Kupiapyo to kdppouvvo ko 10
nerpéharo (IInynq: PNNL-14537, Historical Sulfur Dioxide Emissions 1850-2000: Methods and
Results, 2004).

To dwpacwd cvoTua Tov Beukod 0E€0g e T0 vepd TPOTAONKE Yo TPAOTN POPA GTIG
Bewpntikég peréteg mov mpoomafodoay va depeuVGOVY TOVS THAVOVS UNYXOVIGLOVG
TOL QaVOUEVOL NG Tupnvoroinong and tov Doyle, mpv amd 5 kot mAéov dekaetieg
(1961), mapodro mov petayevéotepo emPefaidOnke Kol TEPOUATIKA 1] CUUUETOYN TOL
Beukod o&éoc oto pawvopevo (Weber k.a., 1992, Fiedler k.d., 2005, Yue x.d., 2010).
[MopatpnOnke 6TL N aAlayn Pdong 6To dVAAKO AV TO GVCTNUO UITOPEL VO TPOKVYEL GE
e€oupetikd yauniéc ovykevipmoelg Beukov o&éog, g téEewg tov 1 ppt (part per
trillion), axopo Kot ce ATUOGPOPO HE OPKETO YOUNAR T OYETIKNG VYPAGIOG
(Mirabel xon Katz, 1974, Shugard x.q., 1974). X& petoayevéotepec mGTOGO UEAETEG
dlmotdinke 6Tl 1 ATOLTOVIEVN Y10, GAAOYT] PAONG CLYKEVTPMOOT TOL 0EE0G Bal Tpémet
va givol apkeTd VYNAOTEPT, TAVTOG Kol TAAL o€ YounAd emineda, ¢ tdéemc tov 0,1

ppb (100 ppt) (Vehkamaki k.a., 2002).

E&dAlov, to véo copotidle mov mpokOmToLV Omd TNV Tupnvomoinon Oa mpémet
TPOTYOVUEVMG VO, LEYOADCOVV OPKETH o€ HEYENOG HECH GLUTVKVMONG, TPOKEYUEVOL
oVTA Vo ATOKTNooVY 1Kavo péyeboc mov Ba emtpéyel v dbécun opyavoroyio va
ta KatapeTprost. 'Etol ko i) ektipnon tov pvbuod tupnvomoinong (nucleation rate) tic

TEPIOCOTEPEG POPEG EUTEPLEYEL COAALOATO TOV OPEIAOVTOL GTNV VROEKTIUNGY TOL
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TPAYLOTIKOD TANOOVE TV VIEPAENTOV COUATIOIOV e OAUETPO KAT® Omd TO Oplo
aviyvevong tov opydvov (20 nm mepinov). To mapoamdve mpdPAnua eivar Wiaitepo
a1ointd otovg Baidpovg avapiEng, eved ota mepapoto oe Boddpovg didyvong M
oTOANG Ot T0CO, KOOMG GTOVE TEAEVTOIOVS TO VEQ GMUOTIONWN TOV TPOKLITOVY OO
TLPNVOTOINGT, ALEAVOLY TOAD YpTYopa oe HEYEDOC GE OVIYVEVGILO GTOYOVIOl LECH

NG CLUTVKVOGONG VOPUTUDV GTNV EMPAVELL TOVC.

Ta meplocoTEPO OO TO TEPAUATO TOV EYOLV YIVEL YioL TNV EKTIUNGN TOV KOTOPAIOV
OLYKEVTPMONG Tov BgikoD 0&éoc, v amd To 0moio EKONAMVETOL OAAAYT PACTC Kot
LETOOYNUOTIONOG popiov oe éuPpva  (clusters), ki émeito oe véa ocwpotiow,
KOTOAYOUV GTO GUUTEPAGHA OTL Pid CLYKEVIP®OT TG TAENS TOV 107 - 101 popimv
Bewcod 0EE0g avd cm’, eivon amapaitnTn, Yo vo ekdNA0OEL To Pavdpevo, av Kat Sev
OTOKAEIETOL VO ELPAVICTEL KOl OE TEPIMTAOGELG UE OPKETA YOUNADTEPT GLYKEVIPOOT
(Viisanen x.d., 1997, Ball «x.d., 1999, Brus x.4., 2010, Zhang «x.d., 2004 kot 2009,
Vehkamaki «.d., 2002).

105 atmos;;lheric © “Cl) : H:SOl_‘ from !iqulid samplels
I (20-30 °C) o |
10° .
Jo 10" 0
£
2,
_§10° ¥ -

106 4+ gt H_,SO_, from OH + SO‘_ reaction i

‘E * (20-30 °C)
105 i A A 1 1 L
10° 10° 10’ 10° 10° 10° 10"
[H,S0,] [cm?]

A4 e = thiswork RH=10,30,50%

= Viisanen etal. RH = 38.2 and 52.3%

v  Wyslouzil et al. RH = 14 and 28%

o o Berndtetal. RH= 11,22 42,60%
Young et al. RH = 11,15,23%, 100 ppm
Young et al. RH = 15%, 1 ppm

¢ a & o Balletal. RH=2.34.7,7.515.3%,

+ Sihto et al. (2006) - atmospheric nucleation - Quest 2

a

Ewévo 16 Zoykpion 1oV puOpdv opoyevois Tupnvomoincns ®g cuvapTion TG GLYKEVIPOONG
Osukov 0&fog amd Svdpopeg epyacisg mopnvonoinong (Ia to gv Adyw daypappa PA. oxeTikd TIg
gpyocisg Tov Brus k.a., 2010, Zhang k.d., 2012 kot TG gkel ovaQopEc).
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Ymv Ewova 16 ogaivovior 1o oamoteléopoto tov puhuod mupnvomoinong ywo To
dVadkd cvuotnua BETKoD 0EE0G — vEPOL, OTMG AVTA TPOEKVLYOV A0 JAPOPES LEAETEG
(Brus k.a., 2010, Zhang «.d., 2012 kot ot ekel avapopég). Amd v Khion tov pvOuov
Topnvomoinong, o€ oyxéon mhvta pe v oyxetikn vypooia (RH) omv omoia
TPOYLOTOTOMONKAY TOL TEWPAUATO, UTOPEl VO TPOKOWYEL Kol 1) OYETIKN OVOAOYin
oVOTOONG TOV OVLAOIKOD GULOGTAUATOS Yo TNV €mTELEN UETPOLUEVOY  pLOUGV
mopnvoroinone. Avtn @aiveton va givon mepimov 8 popla o&Eog mpog S5 popla vepov
(Zhang «.d., 2012). Onwg @aivetar otnv Ewodva 16, 0 epyactplokd EKTILOVUEVOG
pLOUOG TVPNVOTTOINGNG EMOEIKVVEL IGYVPT EEAPTNON GO TNV T GVYKEVIPOONG TNG
aéplog eaong tov Beikod 0EEog, o cuUEMVio LEV PE TNV KAAOGIKT Bewpio SLAOTKNG
nopnvomoinong (Vehkamaki «.d., 2002, Yu, 2007), aAld oe avtibeon mpog Ta
aroteAéopato petprioewv mediov mov Ogiyvouvv acBevr) €&dptmomn tov puOUoD

TopnvoToinong omd v cvykévipmon tov o&éog (Weber «.d., 1996, Sihto x.d., 2006).

Goaivetor OTL oTOL  EPYOCSTNPOKE  TEPAUATO  EKTIUNONG TOV  QOIVOUEVOL  TNG
TLPMNVOTTOINGNG Kol TOL PLOUOL TVPNVOTOINGNG, CNUOVTIKO POAO dStadpapotilel o
TPOTOG e TOV 0moio mopdyovtor To. puoplo Tov Beukov o&€og oty aéplo edor. Av
avtd dNAadN mpokHTTOLY amd eEATUION OO TNV VYPN EAGN, 1| AV TPOEPYOVIUL OO
ANUIKES OVTIOPAGELS TOV d10&ELO10V TOL Bgiov (¥NKY 1| POTOYNUIKY OVTIOPOGT TOV [
pilec vopo&uriov - hydroxyl radicals) (Berndt x.d., 2004 kou 2006). Avdioya. 1oydovv
KOl Yo TNV TOV TPOTO TOPUY®YNS TOL BOeukoy 0&E0G TOL GULUUETEXEL OTNV
nmopnvoroinon (Berndt k.d., 2005). 'Etot av avtd npoépyetar am’ gubeiag amd nnyés,
16t 0 PLOUOG TLPNVOTOINGNG CLUPOVEL HE TOVG TEPOAUOATIKE EVPIGKOUEVOVS, GE
avtifeon pe to Beukd o&H mov TPoEpyETaL OO YUK N POTOYNMKN 0EEIdMOTN TOL
dro&ediov Tov Beiov, Kot To omoio divel KATOPAL TLPNVOTOINGNG GE APKETA YOUNAEG
GLYKEVTPOGELS TNG TEENG TV 107 popua / cm’, TN KoVt o€ gketvn Tov Beukov o&éog
OV TUTIKO HETPATOL OTNV ATUOCEOIPO KOTA Tn OPKED TOVL QOLVOUEVOL TNG

TLPNVOTOINGNC.

g GAAEG TEPUTTAOCELG VITOCTNPILETAL OTL 1| TNYN TPOEAEVOTG TV HopimV Belkod 0EE0C
dev amotelel KOOOPIGTIKO TOPAYOVTIO YO0 TNV EKTIUNGT TOL POLVOUEVOL TNG OVOOIKNG
nmupnvonoinong (Berndt k.a., 2010, Brus «.d., 2011). 11¢ mepmmtdoelg ekeiveg mov o
pLOUOG Tupnvomoinong efaptdral and TV YN TPoEAELONG Tov Beukol o0&Eog, ot
Sipila k.a. (2010) vrwootpilovv 6Tt T0 Beukd 0L amd povo tov pmopet vo e&nynoet
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oV pLOUO TVLPNVOTTOINGNC, Y®PIC TN GLUUETOYN NS AUU®VIOG 1) OPYAVIKAOV €10mV. Ot
Sipila k.4., pétpnoov vynAég TinéC Svadikng Tupnvomoinog, e poud uetaéo 1 kot 2,
vrodelkvoovtag Kpiowo mupnva amotehovpevo and 1 1 2 udpa Bsukod o&goc.
[Mopapével ®oT060 VIO dlepebhivnon av KATL TETOL0 1oYVEL Kot givar Beppodvvapkd
EPIKTO, OTIC TPAYLOTIKEG ATUOGQUPIKEG cuvOnkec (Zhang, 2010), émov ko dAla. 6,
avOpOTOYEVADS KOl  (QUOIKMOG TOPOYOUEVO, OUVOVIOL VO  GUUUETEYOLV  OTIG
ATHOCPUIPIKEG dlepyacieg pikpokAMpakag. TETolEg YNUIKES EVAOOELS €lval O apives Kot
GALEC OPYOVIKEG EVAOOELS, OTMC TAL OPYOVIKG 0&EQ, EVIOGEIS TOV TPOEPYOVTOL OO TNV
OTLOGQALPIKT) POTOOEEIOMON TOV UPOUATIKOV EVOGEMY KOl TV UOVOTEPTEVI®V (O€
L0 GUYKEVIPOON TNG TAENS TV 108 — 10% popiov ava KuPikd €Kkatootd) KTA., HECH
TOV oYNUATICHOD eUPPO®V HE 16YVPOLG OEGHOVE VOIPOYOVOL OVALEGO GTO OPYUVIKG

uopto Ko ta. popto. tov Beuxov o&og (Kurtén k.a., 2008, Sipila k.a., 2010).

Evdeyopévag ta vovocsopatidt va mapdyoviol HEGm mupnvomoinons, o€ ToAD vYnAég
GLYKEVIPMOELS, OTAV 1 GLYKEVTIPWON ToL Beukol o&fog PBploketar 6 mOAD LYNAQ
emineda, pEcw €vOc SLASIKOV PNYOVICUOD TLPNVOTOINGCNG, EVA TO COUOTIOW TNg
14ENc tov 3 NM vo mapdyovior 6 TOAD YApNAOTEPES TIUES GLYKEVTIPp®ONG Belkod
o&éog, tomg pécm evog TPLAdIKOL 1 dALOL GLGTHOTOG TVpNVoToinoTg. [ v TANPN
JEPEVLYNON MCTOCO TOV JEPYACIAOV OVTMV €Vl amapoitnTn 1 YNUIKY 0VAALGT Kot
TOVTOMOINOT TOV YNUIKAOV EWOMV TOV CLUUUETEXOVYV GTO POLVOUEVO GTO TPADTO GTAILN

e&éMENc Tov (Zhang «.4., 2012).

2.3.3 Tprpaoké ocveTnpe Ogukov 0&éog, vepov Ka appmviog

Meléteg oe NrelpoTikég kot Qaddooieg meployeg Exovv ogigel OtL o1 pvOuoi avénong
NG GLYKEVIPWONG ToL Oetlikov 0EE0g gival KOTA TOAD HIKPOTEPOL TOV OVTIGTOLY MV Yo
mv avénon peyebovg tov vaéprentov copotdiov. To yeyovdg avtd kadiotd oA
oV TN GLUUETOYN OTNV TVPNVOTOINCT| Kot AAA®V WMV, OTMS eival 1 appmvia Kot
ot opyovikéc evmoelg (Weber x.d., 1996). EEaiiov, Ommg éxel dwmotmbOei, n
LOVOLLOPLOKT] OLOYEVIG TUPTVOTOINGT HopimV, Y. OTUOV VEPOD, elval Beppoduvapukd
ToAD 0VGKOAO va Tpaypatomombet oty yNvn aTOcEUpa KoOMOG KATL TETO0 amattel
OLVONKEG VIEPKOPEGLOL OV TOAD OVGKOAN omavtdvtal oty otpuoceapa (Krimer

k.G, 1999, Maittinen «.4., 2005). Ileposodtepo mbavol @aivetar vo  sivor
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ETEPOLOPLOKOL  UNYaVIGHOT TLPMVOTOINONG, TEPIGGOTEP®Y  OLUPOPETIKAOV YNUIKDOV

SOOV.

H oppovio omotedel éva amd To CLYVOE OTOVIOUEVO OEPLOL TNG KOTMTEPNG
tpondspapac. ITapovoialer cvykevipmoe 0,1 — 10 ppb oTig NIEP®TIKEG TEPLOYES
KOl G€ YOUNAO VYOUETPO Kot 1] OAANAETIOpacT TG e TO Beukd 0ED TG ATHOCPOLPOG
EXEL MG OMOTEAEGHO VO PEW®VEL ouoOntd v pepikn mieon tov TeAELTOiOL GTNV
atudoeopa, HEC® TOL oYNUOTIcHoD Oeukov oppoviov (ammonium sulfate) wot
dtoovipikdv aAdtov (bisulfate salts) (Marti k.d., 1997), evd ko1 otnv eledbepn

Tpomds@apa N mapovoia g dev eivorl apeAntéa (Ziereis kou Arnold, 1986).

OeopnTikéc pekéteg Exovv 0eilel OTL N app@Vio o€ YOUNAG ETITEdD CLYKEVIPOONG TG
10Eemg kamowwv ppt (parts per trillion) av&daver tov pvbBud mvpnvomoinong oto
ocvotnua Bsuxkol o&€og - vepov, HEGH TNG oTaBEPOTOINGNG TOV KPIGIH®V TLUPIVOV
(euPpOwv) (Coffman xar Hegg, 1995, Korhonen k.., 1999, Lazaridis, 2001). X¢
gpyacieg mov acyoAnOnkayv pe T0 TPYEPEG OVTO CLGTNUO EAVIKE OTL O PETPOVUEVOC
aplOpdc awpodpevev copotdiov Tapapével otabepdc dtav o AdYoS avapiEng g
appoviog petafdiietor and 0,7 — 4 ppm, edpnua mov cvuewvel pe v Bsmpio
TLUPNVOTOINGNG TPUEPOVG GUGTNUOTOG OV TPOPAETEL OTL GLYKEVIPWOGT OUUOVIOG
whveo amd 100 ppt peidvel v coppeToyn g otig olepyaciec. Mdaiota Ppébnke 6T N
tehevtaio eEaptdtanl Kot and T GLYKEVIPW®GT TOv vePOL, pewovuevo and 9 — 50, ot
YOUNAES TYEG Adyou avauéng yuo to vepd (mepimov 50 ppm) kou o€ Tég amod 2 — 4,
yuo. VYNAEC TéG Adyov avauéng, tave ard 1000 ppm (Kim k.a¢., 1998, Ball «.q.,
1999). No onpeiwbei ®otd660 OTL TO TEAELTOUO EVPMUO OEV Elval COUP®VO e
BewpnTiKoVg VTOAOYIGHOVG, Pdomn TV  omoiwv  mpoPAémetor OTL O  pLOUOG
TLPNVOTOINGNG GTO TPEPES GVOTNUO €ivar aveEApTNTOS NG LYPACIAG GTO YDPO

(Napari x.d., 2002).

[T ocvykekpyiéva, oe mePdpATo TOV EYOVV YiVEL TOPOVGIN OUU®VIOG, HE OPYLKT|
oLykévipwor Beukol o&éog 10%- 10" nopta / KuPiKd ekatooTOUETPO, Ppédnke OTL N
OLYKEVTPMOT TOL 0&E0C GTOVGC TLPNVEG-EUPpLO peEtdvETOL amd 8 ota 5 popla yu
oxetikn vypacia 15 %, ko omd 12 ota 8 popla yo vypacio 5 % (Ball k.d., 1999).
Avdroya cvumepdopata £xovv TPoKLYEL Kot 68 GAAeg mapdopoleg peréteg (Benson

K.Q., 2009 ko 2011), oképo Kou 6€ OPKETO YOUUNAOTEPEG OPYIKEG CLYKEVIPADOELS
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Oeukod o&og kot oppmviag, g TAEE®S TOV 10° — 10’ popiov ava xvPuo
ekatootopetpo kar 0,08 — 20 ppb, avtictorya. e avtéc Ppébnke O6tL M avaroyio
HOPlOV TOV TPLOV YNUKOV £W0®V 6TOV Kpicipo mopnva givar 3 — 5 popua o&og, 1 — 4

popra vepoo kot 1 pdpo appwviog.

Qo1000 og GAAN mpdopatn epyocio (Berndt k.d., 2010) deiytnke 6t 1 mpooHNKN
emmAéov TOGOTNTAS appoviog oto Tpiepés ovotua, amd 1,2x10M pépo/em® oe
1,2x10% popro/em® appeviae, evioydel 1060 10 puOUd TLPNVOTOINONC, GO KoL TO
pvOud peyébuvong tov copotwiov. H avénon peyébovg iocwg eényeiton omd 10
yeyovog G MEIWUEVNG TAoMg e&dtuiong tov Osukov o&€og oamd To LEEPAETTO
ocwpoTidla Tov Tpokaieitan and T otabepomoinon g appoviog, kabmg 1 aviidpoon
TOV copatdiov mov mepiEyovyv Beukd o amd poplo appmviog, dev eivar tKavn va

TPOKOAEGEL GNUAVTIKT Ko opot) avénon peyéboug (Zhang x.é., 2009).

Av Kot gpyoctnplakd Telpdpota £xovv deiEel OTL 1) TLPNVOTOINGN UE TNV TOPOVSI TNG
appoviog emroybveTol o€ ENImedn TAPOUOLN HE EKEIVA TOL SLOSIKOD GLGTHUATOG, 1
KAion tov pvBpov mupnvomoinong mov vVroAoyileTonl TEPAUATIKA, GE GYECN UE TO
Beukd o0&V, mapapével oNUOVTIKG VYNAOTEPN amd TV TN 2, n omoia &xet Ppebel amd
uetpnoelc mediov omv atpdoeopo (Weber «.a., 1997, Guenther «.q., 1995).
Emniéov, m ovykévipoon tov Beukod o0&Eog mov €xel ypnowwomoinbel oTIC
TEPLOCOTEPEG EPYOCTNPLOKES LEAETES glval LYNAOTEPN amd ekeivn Tov vroioyileton va
etvar oy atpooceaipa. ‘Etol, gite o puBudg mupnvomoinong ce apketd yopnAég
oLYKeEVTPMOOELG Beukol o&eog emnpedleTon Le SLOPOPETIKO TPOTO TAPOLGIL OUUMVIOG,
elte Ao YUK €i0m Ko Oyt 1 appovio, EVOEXETOL VO GUUUETEYOLY OTIS SLOOKOGIN

ATHOGPALPIKNG Tupnvoroinong (Zhang k.a., 2012).

EmnAéov, 6cov apopd dAheg evdoelg Tov al®TOV, TOV GLUUETEYOLV GTO PUIVOUEVO
Mg moupnvomoinong, £xet Ppebel Ott onuaviikés ovyKevtpooelg oebviapivig
(dimethylamine) petpdvtal 6Tn YNIIKA GVOTOCT| TOV VTEPAETTMOV COUOTIOIMV KATA TN
ddpketa eEEMENC Tov eavopévou (Smith k.a., 2008 kot 2010, Makela «.d., 2001),
TPAYUOL TOV  EVOEYOUEVMG VITOONAMVEL TNV GULUUETOYN] TOV OAKVA-OUIVOV GTO
oynuotiopnd kot peyébovon tov euppdov. Ot apiveg, opyovikd mTopdyoyo Tng
appoviog, ekréumoviol ond éva peydio mAnbog tnyodv, 16co avlpwmoyevmv, 660 Kot
evokaVv (Ge K.4., 2011). Ot GLYKEVIPADGCELS TOV AUIVOV GTNV OTLOCOUPO VOUEVETOL
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Vo KOHoivovTol 6g YoUNAOTEPO EMMESD MO TIG OVTIGTOLYES TNG OUU®VING, TPOKELTOL
Y eVOOELS HE 1oYLPO PaCIKO  YOPOKTAPO, EVO avapévetar vo, oynuotiovv
nePLocOTEPO oTAPEPEC GUUTAOKEG EVMGELS KOt dAato pe to Beukd 08D, KabMdG Kot pe

opyavikad o&éa (Kurtén «.a., 2008, Barsanti «.d., 2009, Loukonen «.a., 2010).

2.3.4 Tootnuo pe T GOPPETOY 0510V TOV 1WOi0V

To ev Adym ovotmua mopnvomoinone eoaivetalr vo eugovileton oe mePloyés He
OMUOVTIKN TTOPOVGI0 EVOCEMV Kol KUPimg 0EEBimV Tov wwdiov. Tétoteg meployég sivar
ot Baddooteg ko mapabardooieg meproyéc (O’Dowd kar Hoffmann, 2005). Yrdpyovv
aVOQOPES Y0 ELGAVICT] TOV QPOLVOUEVOL TNG TLPNVOTOINGCNG GE TEPLOYES QVTES KO
HEAIOTO KOTOEG OO OVTEG KAVOLV AOYO Yot oKpoic VYNAEG GLYKEVIPMOGELS

alwpoduevov vEpientov couatidiov (O’Dowd «k.d., 1999, O’Dowd, 2002).

[No mopdderypo oty dvtikn axt ¢ IpAavdiag mapatnpribnke O6tL 1 gpedvion
WGYLPOV QUVOUEVOV TLPNVOYEVESNS GuvodevETal Tdvta ond ocuvvOnkes acBevovg
ToApPOLOG Kol TAPOLGIaG NAAKOU POTOS. MEAETEG YMIMKNG CVGTOGNG GTO COUATIOW
pne EDX-TEM «xatédei&av 61t ta0 0&gidio tov 1wdiov kuplapyodv 6To. COUATIOW
dapétpov kamowwv vavouétpov (Makela «.d., 2002). E&dAlov, epyaoctnplokd
TEWPAPATO, OCYETIKO HE TN OvvatdTNTO TVPNVOTOINoNG TV 0EEWimV Tov 1wdiov
(Hoffmann «.d., 2001), £6e1&ov mmg to d10&eidio tov 1diov, OIO, amotelel Tov Pacikd
napdyovta, mopnvomoinong (nucleating agent). To mpotewvduevo GYAUO YNUIKOV
avtdpdoenv (O’Dowd kot Hoffmann, 2005, Jimenez «.d., 2003, Saunders kot Plane,
2005), mov Eexkwd and 10 dt-twdopedavio (diiodomethane, CHyly), ovcia mov
EKTEUTETOL OF peYGAec moodtnteg omd pokpodiyn (macroalgea) tg Odiacoag
(McFiggans «.4., 2004), odny®vtag ©TOV OYNUOTIOHO VEOV OCOUOTIOIOV HE TN

GUULETOYN EVOGEMV TOV 1030V £XEl WG EENG:

CHal, + hv - CHal + 1
|+03>10+0;
IO+10 > OIO +1
OlO + OI0 = 1,044 [I0]'103]
1,04 + NOIO 2 véa ocwuation
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2.3.5 Zootnpo pe T GUUUETOYN OPYOVIKAV EVAOGEMV

[Ipocpateg peréteg, o¢ emi 10 mAeioTov O OOOIKEG EKTACELS OMOV 1M Ployevig
TOPUYMYN TEPTEVIMV Kol GAADV OPOUOTIKOV OPYOVIKOV EVOCE®V EIVOL CMUAVTIKTY,
delyvouv 0Tl EVMCELS OTMG TO TVOVIKO 0&D Kot T mvévia, €ivar moAd mhoavo vo
KLPLOLPYOVV GTNV YNUIKT] GVCTOCT] TOV VTEPAENTOV COUOTIOIOV e dtbpetpo péypt 10
nm, evo avtifeta 10 Oeuxd oppmdvio de @aiveton va KatoAopPaver pio omd TIg
KUPLOPYES GLYKEVIPMGELS OTNV KOTOVOUN TV ynukov edov (O’Dowd k.., 2004,

Kavouras x.d., 1999, Weber «.d., 1998).

E&dArov, mepdpata evtdg Boidpwv, £oei&av Ot M o&eldwomn povotepmEVimV
(monoterpenes, CigHig) Ommg givar ov evioeg a-pinene, B-pinene, sabinene «out
limonene 1 mopdywyd tovg, dmmg givar to B-caryophyllene, odnyel otov oynuoticuod
VEOV copatdiov pe mold ypryopovg pvbuode (Kanakidou x.d., 2005 kot ot ekel
avapopés). H o&eldwon twv tepmeviov gaivetar vo mpaylotonoleitor HEcm dopopmv
ANUIKOV HOVOTOTIOV, He Kuplotepo ekelva tng ofeldmong HECH ATHOGPUIPIKAOV
0&edmTIKOV Topayoviov onwg sival to 6lov (0O3), ot pileg vopo&viiov (OH*) kot ot
vupég pilec (Calogirou k.a., 1999, Hoffmann «.d., 1997, Winterhalter «.d., 1999).
Amotélecpa T@V 0EEWOCEDY aVT®OV glvatl M OMovpyio YNUKOV EVOGEOV YOUNANG
TITIKOTNTOC, OTT®G €ivarl To CiS-mvikd o0&y, kavd vo cupPdAlovy oty dnuovpyia

véov copatidiov (Christoffersen k.a., 1998).

Extog 0pmg amd tig floyevdg eKTEPTOUEVEG TTNTIKES OPYAVIKEG EVIDGELS, EKTEUTOVTOL
oTNV ATUOCEALPA Kot GANES Op®UATIKEG EVOOELS, OTmG ival To ToAovévio (toluene), to
Evlévio (xylene) kar to tpr-pebvrPeviévio (trimethylbenzene, TMB), to omoia kotd
KOUPLO TOGOGTO TPpoépyovianr amd avOpwmoyeveic mnyég eKmounng, OmMwg eivol yu
TOPASELYLLO T EPYOCTAGLO dWAGTG TTETPpELAion, Ta tpatnpla Beviivig KTA. OTmG Kot
TPONYOVUEVMG UE TO TEPTEVIN, £TGL KOl Ol EVAGELS OVTES PMOTOOEEWMVOVIOL GTNV
ATULOGQALIPO, HE OMOTEAECUO KOl TAAL TN Onpovpyio VEOV YOUNANG TTNTIKOTNTOG
€MV, KOVOV VO GUUUETAGYOLV GE OLOOIKOGIEG TUPMNVOTOINCNG 1 CLUTVKVOOTG

(Odum «.a., 1997, Kalberer «.d., 2004).
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Koatd méco ovtd ta opyovikd ynuikd €i0n ocvvumdpyovv oty dadKocio
mopnvoroinone pe 1o Beuxd o0&y, mopapéver €va epdtua. ‘Etol, eved vmapyovv
gpyaoieg mov dgiyvouv OTL givar amoapaitnn 1M TOPOVSic TOV JVASIKOD GLGTHUATOG
Beukov 0&€0g Kot vepol, TPOKEWEVOD VO EKKIVICEL TNV LOOIKAGI0L TUPTVOTTOINGoTG,
Kol ev ovveyelo ta opyovikd €dn Ba cvumvkvembodv ota oynuoaticdévia Euppoa
(Kulmala x.d., 2000), gv tobto1c VIdpYovy AAAES avapopég Tov deiyvouv Ot gival
Oeppoduvapukd Kot ynuikd dvvatd vo emtevydel mupnvomoinon pe v mTopovsio
LOVAYO. OPYOVIKOV HOPI®V KOl OIOVGI0 avOpPYyovmY YNUIK®V €00V, OTOg gival To

Beuko o0&V (Bonn ko Moortgat, 2003, Ziemann, 2002).

2.4 TIov mopaTnPOOVTAL PUIVOREVA TTUPVOTOIN GG — XVYVOTNTA
EpOavIong

davopeva mopnvomoinomg Exovv mapoatnpndel e dSoPOoPETIKES TEPLOYES, MG TPOG TN
ANUIKT GVGTOGCT TOV AEPOL KOl TIG LETEMPOAOYIKES TOPAUETPOVS TOV EMKPATOVV, TNV
yeopoppoAoyia kot to vyouetpo (Kulmala k.d., 2004, Curtius, 2006, Holmes, 2007).
"Etot oty BiAoypaeio vdpyovv avagopEég Yoo ELPAVIOT) TOL POVOUEVOD GE OOGIKEG
(Pillai k.4., 2013, Held «.d., 2004, Kulmala «.d., 2001, Kavouras k.a., 1999, Makela
K.0., 1997) ko mapabardcoieg (Lee k.., 2005, O’Dowd «.a., 2005, de Leeuw «.d.,
2002, Ulevicius «.d., 2000, O’Dowd «.4., 1999, Weber «.a., 1998) meployéc, o€
acticég (McMurry kou Eisele, 2005, Stanier «.d., 2004) neproyég 1 meproyés pe évrovn
poravon (Weber k.., 1999, Brock «.d., 2000 kot 2002), axdpo kot otnv ehedBepn kot
avo tpomtdopaipa (de Reus «.d., 2000, Minikin «.d., 2003, Hermann «.d., 2003, Brock
K.0., 1995, Twohy «k.&., 2002, Wang «.d., 2000), kaOohg kol 6€ OATIKEG TEPLOYES
ueydiov vyouétpov (Weingartner «.d., 1999).

To mAn0og eppavicemv tov Patvopévov avd £€tog eaivetor va kopaivetor amd 10 émg
90 % TtV nuep®V TOL £TOVG, UE pio HEoT YPOVIKY| OldpKeld TOL KABE EvOG amd avTd
ouvvnBwg kdmoleg Alyeg mpec, dlywg vo amokAeiovTon Ko @oIvOUEVO HEYOADTEPNC KO
amd 8 dpeg Odpkelnc. Amd OTL @aivetar M EUPAVIOT] POIVOUEVOV TUPNVOTOINGNG
amortel TNV Topovsios MAOKOD @®MTOG, diymg OUMG 1 Topovsic TOL Vo amoTelel
névtote amopoitnn mpobmdBeon. ‘Etor vmbpyovv kdémolec avoeopés otnv

BipAloypopio Yoo TEPIMTMOOEL QPOIVOUEV®OV TUPNVOTOINONG KOTA TN OLIPKEW NG
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vOytag 1 eouvopévemv mov Eekivinoav v nuépa Kot Tapéuevay oe eEEMEN Katd
didpkelo. ¢ voytog mov akorovOnoe (Kopanakis «.d., 2013, Kalivitis x.4., 2008,
Wiedensohler x.é., 1997).

H eppdvion tov pawvopévou yivetal avtiAnmtn, omd v amdtourn avénon tov TAnbovug
TOV VIEPAENTOV COUOTIOI®V, KAt®w Tov 100 nm, kol v ypryopa avénon peyébovg
TOVG, MEG® GLUTVKVMONG KOl GUGCMUATOONS, TPOG KEYOADTEPO Kol GTaOePOTEPQL
alwpovpeva copatidw. Emmiéov av kot de @aivetar 1 mpoéievon tov aepiov palov
v oLOYETICETOL IOYLPE HE TNV EUPAVION TOV GUIVOUEVOD, Ba TTpémel v TovTOG VO
eEetootel €0v 0 AveEUOG GULUPBAAAEL LETOPEPOVTAG TPOJPOUES OEPIEG EVGELS OTNV

egetalopevn meproyn (Zhang «.a., 2004).

doavopeva mopnvomoinong, eviote e€oupetikd évtova, 6Gov aeopd 10 mANB0¢ TV
oYNUaTCOUEVOV TUPNVAOV, TOV PLOULO TAPOY®YNS TOVG KoL TNV TayVTNTA adENONG TOV
peyéBovg tovg, €yxovv mapatnpndel ko kotd unKoc aktoypappov. o mapaderypa
oV dutikn okt ¢ IpAavdiog £xel kotaypagel, v moAAoig yopig EexdBapn ekova
Y0L TO QTIO OV TPOKAAEL 6€ 1060 €vtovo Pabud to gawvopevo (O’Dowd k.d., 1999,
2002a kot b, Makela «.d., 2002). Ta oynuatilopeva copatiow sivar e Béon vo
HETaPEPHOVV SEKADES YIMOUETPO LOKPLE 0Ttd THY TEPLoyn oyxnuatiopov toug (O’Dowd
K.q., 20023). Katd tn SpKeln TOV QOIVOUEVOV OLTOV O GLVOMKA EKTIUMUEVOG
puBLLOC Snuovpyiog vémv copatdiov TpoPrémetal va eivat TovAdyiotov g tééng 10°
— 10° véa copotiow / cm® s, dtav N ovYKkévIpwon Tov Beukov o&éog vrepPaivel v

TIUN TOV 2x10° popla ové KuPikd €KatooTo.

AMG ko og dAleg mopabaArdooieg meployés éxovv emiong mopoatnpndel téTown
eawopeve. Mdiota og pia vnowtkny mepoyn (Macquarie Island) 6mov kortowkel
peydaog mAnBuopdg myKovivav, mov amoTEAOVV EKTOC TMV GAA®V Kol o coPapn
YT TOPAYOYNS AUUOVIOG, KATOYPAPNKAY Ol LEYOADTEPES GVYKEVIPDGELS COUATIOIWV
LLE 0EPOJVVOLIKT OAUETPO TNG TAENS TV 4 NM, TTOL ATMOTEAEL Lol 1IoYLPT ATOOEIEN TOV
TPOGPATOV GYNUOTIGHOD VEOV copotdiov (Weber k.d., 1996). Zmv repintwon avt
emPBePardOnke 6t 10 VEQ copatiown kabmg amopakpHvovTon KoTd T popd ToL OVELOL

and 10 vnoi av&dvovv 1o péyebog tovg.
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E&aAlov, oe Pouva pe peYOAO LWYOUETPO £YOLV EMIONG KOTAYPOUPEL @aIvOpEVQ
OYNUOTIGHOD VTEPAETTOV COUATIOIWV. ATO TIG £PYACIEG OVTEC KOl TIS UETPNOELS
nediov &yovv mpokvyeL evolapépovta cvupnepdopato. @aivetar yio mapdaderypa 6tL o
pPLOUOC SYMUOTICHOD VE®V COUATIOIMV &ivar TOAD pHeYoAVTEPOS omd €KEIVOV OV
Bewpntikd vroroyiletor pe Pdon To HOVTIEAD TOL SYUEPOVS GLOTNATOG BElikoD 0&Eog
— VEPOV, &V O PLOUOG OVTOC €YEL TNV TAOT VO, UEIDOVETOL OTIS TEPITTMOGELS TOV
TPOVTAPYOLV aepOADUATA PE PEYAAN empavela oty eployn (Weber k.d., 1995, 1996
ko 1997, Marti x.é., 1997).

EmnAéov, povdpeva mopnvomoinong £xovv mapatnpndel otig mopueés TV vepmv
aAAG Ko EVTOG avT®V oty ave tpomtoceatpa (Weber, 1996), ue v tekevtaio omd
AVTEG TIG SlEPYNTIEG VO 0ONYEL GTNV VYPOTOINGT TV LOPATUMY GTO VEQPN LE TN OpaoT
mopnvov (CCN) (Mapdong kot Kovtooyiavvng, 2002). H vypomoinon amottel
onpovpyia dempdvelog LeETaED TG VYPNS Kot TNG 0EPLOS PAGNS Kot dpa TNV Vrapén
vypooKomik®v mupnvev. H diepyacio €xel pHeyaAOTEPES EVEPYEIOKES OMOLTNOELS KoL
npoypatonoteital dvokordtepa av o mupnvag CCN popiowv vepod mpoépyetor amd
opoyevr] mupnvomoinon. Avtifeta M Oepyacio guvoeitor av o mopnvag  Exet
SLPOPETIKY] TTPOEAEVOT| KOl TNV TOPAAANAN GLPPETOYN GAA®OV YNMUKAOV EVAOGEOV 1
ewvdV Omwc oKkovny, 7wPoldvta KaHoNS, KPLOTAAAOLG OAATOV  (ETEPOYEVIG
nopnvonoinomn). Ilepipepelakéc (outflow) 0Oécelg TV ocLVEPOV  KOTOKOPLONG
avamtuéng (convective clouds) evdéyetat emiong va amotehobV TEPLOYES TYNUATIGLOD
vémv agpolvpdtov, sumiovtifoviog v dveo tpomdoearpa pe Eva peYAAo mANB0g
wkpov copatdiov (Ekman «.é., 2004, Maattanen x.é., 2005). To péyebog tov
couatdiov eaivetal va dtadpoapatiCel kabopiotikd poro otnyv katdAnén (fate) avtdv
evtog Tov ouvvépwv. 'Etol ta copatidie péypt 10 nm @aivetor va £xovv moAd pkpd
xpovo {ong eEantiog aVOLEVOYV GUGCOUATOONG, VO £Ve GNUAVTIIKO TOGOCTO TMV
HEYOADTEPMOV VITEPAETTOV GOUATOIOV, te O1dpeTpo amd 10 péxpt 100 nm, gaivetor va

petaPaivovv ynidtepa, otnv Ae0BEPT TPOTOGPALPOL.

H neproyn g {dvng g ehevbepng kot dve Tpomoceolpas Topoustilel EVOLOPEPOV
KaBmg o1 cuvOnKeg OV EMKPATOVV EKEl, LE KVPLO YOPOUKTNPIOTIKO OVTAOV TMV TOAD
YOUNA®V  Oeppokpoacidv, KaOdg Kot To LYNAL emimedo TPOOPOU®V EVAOCEWMV
(precursor) otnv oépla. PAcT, TOV 0dNYOLVTOL EKEL [E TIG AVOIIKEG KIVIGELS TOV 0EPQ,

(convection), mopéyovv 1BavVIKEG OULVONKES YL TNV EKONAMOT  (QOLVOUEVOV
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mopnvoroinong (Rose «.d., 2014). Eivat moAd onuavtikni 1 yvoon TET01mV QoVOUEVOV
oTNV TEPLOYN avT, KaODS Ta veooynuotiofévia copatiow, auéoms HETA, avEdvouv
10 pé€yefog tovg kot givor oe 0€om VO GUUUETAGKOLV GE OTUOGPOIPIKES YMLUKEG
avTIOPACELS, OTOV GYNUOTICUO VEQ®OV, KaBD¢ emiong va cupfdriovv 6to 160L0y10
EI0EPYOUEVIG — EEEPYOUEVIC MAOKNG OKTVOPBoAiloC amd v atpdceapo g IMmg
(Crutzen, 2006). Av kol Ol GUVONKEG GVTEC GLUVAVIMOVIOL WO GLYVA OTNV GV
tpondspapa tv Tpomik®dv (ovav (Clarke k.a., 1999), ev o101 TéTO10. POtVOUEVLL
etvat duvatov va cupPovV Kot TAVE® o TEPLOYEG PE LEGO YEMYPOUPIKE TAATY OTTMG Y10
TapAadeLypo givorn 1 mePLoyN TG avatoAlkng Mecoyeiov. Evtog tng tpomtdmavong, e
LodvNe HETaED TPOTOCOOLPOS KOl GTPATOCPULPOGS, ETIONG VITAPYOLY AVAPOPES Y10, TNV

eLeavion tov awvouévov (Hermann x.é., 2003, Lee «.a., 2003).

2.5 Movtého Kot EPYOOTNPLOKES OOKIUES TOV TPOGONOLALOVY TO
QPOIVOUEVO TG TVPNVOTTOIN GG — OEOPNTIKOS VITOLOYIGHOS TNG
TPOYUROTIKNG TIUNS TOV pLONOY Tupnvomoinong omd TEPURUTIKES
RETPNOELS

Ev yével, 0mmg onueiddnke kot Tponyovpévag, eival ToAh 60GKOAO Vo TPOCEYYIGOLLLE
TOL TTPOALYLOTIKO OTHLOGOOPIKA QAVOUEVE, 10101TEPMG eKEIVa TOV GupPaivovy £vidg Tov
0pLKOL GTPMUOTOG KOl TO. 0TToio. GLVNOMG TAPOVGIALOVY TO PEYOADTEPO EVILOPEPOV,
1060 [E TEPAUOTIKO 000 Kot pe Oewpntikd tpdmo. e TOAAEC TMEPIMTMOGELS TO
CLUTEPACUATO TOV VTOAOYIOTIKOV HOVIEAWDV Kol TOV PETPNGE®V Ttediov Tavtilovtan,
o€ OpPKETEG AALES OGS Ol drapopég axopa sivor onuaviikés. ITAn0og vroloyioTikdV
TPOCEYYICEWMV KOl E€PYOUCTNPLOKOV OOKIUADV, £xovv KotaAnger ota dw Pacikd
CLUTEPACUATO UE TIC MEPOUOATIKEG HETPNOELS TEDIOV, OTMOC YO TAPAOELYLOL Y10, TNV
kafoplotikn ocvppetoyn Tov  Beukod 0&Eog oTIC OOKOGIEC TLPNVOYEVESTC.
[Tepapota mov €yovv yiver e BaAdpovg TPocopoiwons, £xovv OMOEL OPKETH
KOVOTOMTIKG amoTEAESHATO. QGTOCO Ol TAPOdOYES KOl TPOCEYYIGES oL Yivovtal
KOTA TN OLAPKELNL QLTOV TOV TEPOUATOV CE EPYACTNPIOKT KAIHOKO, 0 LOG ETITPETEL

va eloeTe Glyovpot Yo TV TPayratikn aéio Twv SOKIU®Y 0VTOV.

Ot Tp®TEG EPYUSTNPLOKES LETPNGELS Yol TO OLOOIKO GV Betkov 0&€0g Kat vepo,

npwv 35 ypovia mepinov, mpoayuatomomdnkov o€ Bouldpovg StacToArg (expansion
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chambers) (Reiss k.a., 1976, Schelling ka1 Reiss, 1981), o 6dhoapo Oeppukng didyvong
(thermal diffusion chamber) (Mirabel a1 Clavelin, 1978), xafd¢ emiong kor og
Boddpovg TopPddovg avaueiéng (turbulent mixing chambers) (Wyslouzil x.é., 1991,
Viisanen «.d., 1997). Xt npdtec avtég TPOOTADEIEG EKTIUNONG TOV QALVOUEVOL 1)
OLYKEVTPMOT TG aEPLaG Pdomng Tov Bettkov o&éog, Tov Tpoépyoviav amd eEATUion and
vypd dthdpata, Aappdvovtav pe ) Pondela BempnTikdV OeproduvapikKdv epyaleinv
Kot S10popmv mopodoy®V Kol vrobécemy, mapd amd TEPOUATIKEG peTproelg (Zhang
K.0., 2012). Xe Ooldapovg vépovg (Smog chambers) éyovv yivel mepdupoto Kot
HUETPNOELS, OOV €1GAYOVTAL OPYIKO OEEWBWTIKA 7OV CLVOVIMOVIOL OTNV YNV
OTULOGPALPO KOl TTOV OTO UEYOAVTEPO TOVG HEPOG TPoépyovial omd avOpmmoyevelg
eKmounég, Onmg givatl ot pileg vopo&uiiov, to ofgidta Tov aldtov Kot Tov Beiov M
GAAeg evoelg mov pogpyovtal omd Proyevelg ekmounés, Onme eivar 1o a-mvévio (a-
pinene), to wwonpévio (isoprene) kat to Apovévio (d-limonene). Emiong ot cuvOnkeg
ot omoieg yivovtar ta mepdpata mpoceyyilovv 1060 TG MUEPNOLES, OGO Kol TIG
VUKTEPIVEG cLVONKES, KOOMS TO PavVOUEVO otV YNIvN aTpdG@atpa Tapatnpeitatl kad’

oA  ddpkela Tov 24-mPov OTTwg TpoavaPEpONKe, YwpPIic KATOOV TEPLOPIGUO.

Ta Beopntikd povtédo amd v GAAN peptd, £(0VV KOTAPEPEL T TEAEVLTOIN YPOVIQ VO
TPOGEYYIGOLV OPKETA TKAVOTOINTIKA TO POLVOUEVO TNG TUPTVOTOINGMG, Y10 EVA LEYAAO
€0pOg TPOJdPOUMV aePi®V EVOCEDV, BEpUOKPACIOV Kol GLVINKOV KopesoD. Q6TOGO
Kot AL, Be@pNTIKEG VITOOEGEIS GLVEIGPEPOVV CTUAVTIKE GTIG OCVUPOVIES HETOED TV
OTOTEAECUATOV TOV HOVTEA®DV KOl TOV OVTIOTO®V TEWPAUATIKGOV gvpnudtov (Zhang
K.6., 2012). Axdpa ko 1 khaown Oewpia g mupnvomoinong, He Tig Omoteg 0dVVOUIES
NG TOV avaPEPOMKAV €V TAYEL TPONYOLUEVDS, OOLVOTEL VO GUUEMOVIGEL KOO KO
omv t6én peyéboug tov amoteleoudtov (Hung «.¢., 1989, Rubek k.d., 1996). Ot
SPopPES aVTEG HETAED TV BEPNTIKOG VTOAOYIGUEVOV KOl TEPALOTIKO LETPNUEVOV
TIW®V umopovv vo Eemepacovv Tig 5 tééeig peyébovg (Strey «.a., 1986, Hameri kot
Kulmala, 1996, Mikheev «.d., 2000), pe v dtopopomoinon va entteivetol dtaitepa,
O0tav ot JOKWEG HETOPAAAETOL ONUOVTIKA TO €Vpog TV Beppokpaciodv. Emiong
OYETIKA UE yMUIKT cbotaon Kot To péyebog tov kpiciumv Tupivev, Exovy tpotadel
duapopeg Bewpnrikég peBodoroyieg mov 6TOXO £YOLV VO OIEPELVIIGOVY TIG 1OLOTNTEG
TOV OTUOCPUPIKAOV OVTOV CLGCOUUTOUATOV GE HLOPLIKO ETIMESO, ATOTEAOVUEVE, O
Kamoleg OekAdec M ekatovtddeg popuw. Or Bsopntikés avtég mpooeyyioels,

nepAapPdvouv otoryeion kKBavTounyovikng ynueioc, poptaxng dvvapukng (molecular
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dynamics, MD), ce cuvovacud pe pio amd Tig poplakés pebddovg povielomoinong
Monte Carlo (MC method) (Frenkel xou Smit, 2001, Binder ka1 Heermann, 2002,
Hammond «.d., 1994).

Onwg eidape ko 6T0 KEQPAANLO TG KAAGIKNG Bewpiog g mupnvomoinong, vadpyovv
apkeTég Pertinoelg televtaio oyetikd pe v CNT, kdmoleg amd T1g omoieg Aappdvouvv
VIOYN TNV KIVNTIKY TV popiov mov AapuBdvouy Hépog 610 GYNUATIGUO TOL TPAOTOL
otafepol Tupnva. e avtd to povtéra kivntikng (McMurry, 1983, Kuang «.d., 2008),
Oewpeitor 0TL 0 Kpioog mupnvag oynuatiletol HECH OUOPLOKDOV GLUYKPOVGE®MYV,
peta&y popiwv Betikod o&éoc kol ALY eufpOmv Tov TEPLEYOLY Hopta. Betkov 0EEog
oto mA&ypa tovg. Emiong Bempeitan 611 glvan apeintéa 1 eEdtuon and Ty ETQAvELN
TV oynuatilopevav euPpiwv kot o puiuog Toupnvonoinong ivoal aviloyog Tpog to

TETPAYOVO TNG GLYKEVTIPOGTG TOV Beukol 0&€og, cupuemva pe v e&icmon:

J =k [H,S04]", 6mov P = 2 (18)

H mapadoyn aperntéag edtpong popiov and tov oynuatiloievo mopnva, EUTEPLEYEL
LEYOAN S10pOPOTOINGT GE GYEOT LLE TNV TPAYLOTIKY KOTAGTAOT) TOLV GLUGTHLLOTOG KO
EMOUEVOG KOAO Ba ftav v, mocotikomoleitar o mapdyovtag avtdc (Kulmala, 2010).
Evolloktikd, To parvopevo pmopet va avamapactadet pe pio dtadikacio dvo Pnudrtov
(two-step process), omoTeAOVUEVT] OO TO TPDTO GTASIO 7OV EIVOL O GYNUATIOHOG
Beppodvvapukd otabepdv, ovdétepmv N eopticpévev (Yu k.a., 2008, Yu, 2010),
Topnvev, akorlovBolduevog amd T peyEBLVOY| TOLG TPOG OpaTd KOl TPOGEYYIGILA
ueyén copotdiov (Kulmala k.d., 2000 kat 2006). Topeova pe Ty TEAevTOio 0V
TPOcEYYIon, 0 puOUdS mupnvomoinong eivar VB avVAAOYOS NG GLYKEVIPMOONG
Beukov o&éoc, emopévog 0 P oty mponyoduevn e&icwon maipvel tyv tiun 1 (P=1).
‘Eva peydio axopa minbog peletdv poviehomoinong éxovv onpoctevdet ta tedevtaio
xpéVia, otV mpoomdbeio va eENyndel emapkdg 1660 0 UNXAVICUOS TLPNVOTOINGNG
(Paasonen «.d., 2010, Pirjola k.a., 2005, Wang xot Penner, 2009, Makkonen «.4.,
2009, Spracklen k.a., 2010), 660 kot ekeivog TG HeYEBLVONG TOV KPIGIU®V TUPHVOV
pog peyalvtepo copotidwn (Berndt k.a., 2010, Kroll kot Seinfeld, 2008, Sgro ko1 de
la Mora, 2004, Zhang kot Wexler, 2002).
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[Tépa dpmg omd TIC advVOUIEC TPOGEYYIONG TOL (QALVOUEVOL WE EPYOCTNPLOKA
TEPALOTO KO LLOVTEAD TPOCGOUOIMONS, OGOV apOPd Ta YMUKA €101 TOL GUUUETEYOLV
OTO (QOLVOLEVO TNG TLPNVOTOINGNG, TN GULUUETOYN TOL KAOE €vOC amd avTd Kol TIg
GLVONKEG OV €VEPYOTOLEITOL TO PALVOUEVO, LITAPYEL Eva Ao oTotyelo mov ¥pNiet
Beitioong. Avtd elvol T0 KOUPATL TOL OCYOAEiTal pe TV €Vpeon Tov PLOUOV
mopnvoroinong J kot tov pvBuod peyébvuvong GR. Ot dvo oavtol pvBuoi mov
vroloyilovtat, gival @awvouevol pvbuoi (apparent rate) kot oyt mpayuatikoi (actual
rate). Ilpdypott, ot Pértioteg vmapyovoeg opyovoloyieg HETPNONG VIEPAETTMOV
copatdiov givol og BEGMN va oV VeEDLCOLVV KOl VO KOTAUETPCOVY COUATIOW TS TAENG
peyébovg tov 1,5 — 3 nm. Qo1660, ¢ YVOGTOV, 01 KpicLol Tupiveg oynuatilovrol o€
pikpotepa peyédn, mepimov oto 1 nm. Emopévmg, Ba mpémetl va Bpovpe Evav tpdmo va
vroloyicovue Tig wpoypatikés Twég J kot GR omv kpiown didpetpo Dp*, and TG
avtiotoyeg TYEG oty peyaAdtepo dupetpo Dy. Ko modt dpog eipocte avaykacupévol
vo Kavoope ek véov véeg mapadoyss. Avtég eivon ot (1) o pdévog onpavtikdg
TOPAYOVTOS OMOUAKPLVONG T®V TLPNVEOV  Elval 1 GLCCOUATMOOY, TOVG UE
npobmbpyovio.  peyolvtepa  copotidla, (2) ot mopnveg peyebovovioar  AOYw
ouumvkveong e otafepd puluod kot (3) To TANBOC TV TPOoHTAPYOVTOV LEYOADTEPOV
copotdiov mopapéver apetafinto (Kerminen ko Kulmala, 2002). Aapfdvovtog
vtoyn tov pvbud ocvumdkvoong (condensation growth rate, GR) kot tov pvOuod
anopdkpouvong (condensation sink, CS), ot dbo pvBpoi mupnvomoinong Jpp Kot T oty
LETPOVUEVT] KOl TNV Kpioyun SLAUETPO, avtioTorya, cvoyetilovtal pe v akdAovdn

egiowon (Kulmala «.d., 2006, Kerminen kou Kulmala, 2002):
Jop =J7[0.23 (1/D, - 1/D,") (CS / GR)] (19)
Av Bswpioovpe 6tL Dy = 3 nm ko Dp* = 1 nm 1d1¢ M TponyovueVT e&lowon yiverau:
J3=1J;1 (-0.153 CS/ GR) (20)
mov Sivel TNV TPAYHOTIKY] T TOv pLOROL TVpNVoToinoNg GTN OGUETPO TV
dnuovpyovpevov kpiciuov mopnvev. H tedevtaio eicwon, cvvovalopevn pe v

eElowon (18), umopel va pog ddoel v mpayuaTikny Tun tov ekbétn P, o omoiog

oniover To TANB0g TV popiwv Bettkoyd 0£E0G OV GULUUETEXOVV GTOV GYNUOTIGUO

102



Kpioiuwv mopnvev. Me m yvoon tov P, Ba sipoote og 0éom va extiun0el meprocotepo

a&lOMoTO O UNYOVIGUOG LE TOV 0To10 EEAICGETOL TO PALVOIEVO TNG TVPTVOTOINCTG.
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3° KE®AAAIO - AYNAMIKH AIQPOYMENQN
XOQOMATIAIQN

3.1 Metemporoyio KoL 6OUATION GTIV TEPLOYN TS AVOTOAIKIG
Meooygiov

To xotdTEPO TUNUA TNG ATUOGEAPOC, 1 TPOTOCPOIPA, Kot Wiaitepa 1 {dvn mwov
extetveton cuvnBog péypt éva vyog arnd 500 g 2000 pétpo amd TV EMEAVELN TOV
€00(POVG, OMOTEAEL TO OTMOVLOMATEPO WHEPOC TNG, KAOMG GE OLTAV EMKPATOLV Ol
TpPdOE KIVNOELS TV aepimv paldv, 1 EKTOUT KOl LETAPOPH TOV OVOP®OTOYEVDV
aéPLOV Kol COUOTIOOK®OV pOTTOV, ot ekpnEelg Tov neooteiov kot TAnboc AoV
(PUGIKMOV POLVOUEVMV, EVD Ol POTOYNMUKEG PUOTKOYNIKES dlepyacieg evtog g Lavng
avtg evvoovvtor kot efedocovion oe evpela kApokoa. Emmiéov, m Pabuida
Bepuokpaciog Kot n petafoin g oevbuvong Kot TS TaxdTNTAG TOL OvEROL givor
ocvveyns. Metalh tov 0plaKov GTPAOMOTOG Kol TNG €Ae00epng TpomdGPaIpaS, GTNV
omoia 1 emidpact Tov avdyiveov g I'mg gival pikpn o€ 0TL APopd TNV TaYVTNTO TOV
OVELOL, KAVEL TNV EUEAVICT] TOL TO GTPAOLN OEPULOKPAGIOKNG AVOGTPOPNS TO OO0
neplopilel OpacTIKG TNV KATOKOPLEY HeTAPOPE TV depiwv paldv, Kt ¢ €K TOLTOV
Kol TNG O16mopac Tov puTtemv. v Ewoéva 17 eaivovtol ot Bacikég aTHOCQOIPIKES
Loveg mANGiov NG EMPAVEING TOL TAAVITN KOl 1 YPOVIKY OLIPKE KATAUKOPLONG
LETAPOPAS TV pOTTOV £vTOg avtdv. Ommg PAETOLE 0 ¥pdVOS ovTOG KupaiveTal amd

Kamoteg dpeg £mg 10 ypdvia, yio pOHTOVE TOV KATAANYOLV GTNV GTPAUTOCPULPAL.

1 zpdopiéa |4 wives

“Yyog avapeifzng - o veceee b L
(1-2 lum) I~d)pcg

Emedaveia

Ewévo 17 XopoktnploTikEg YpovIKEG KAMPIOKES ATROCOUIPIKNG OLU6TOPAS, Y10 TNV KUTUKOpLON
RETAPOPE POTOV, OTTOV EMKPATEL 1| TVPPOING O1AYVGT, GTIS OV TPAOTES ATHOCPULPIKES GTOLPAdES
¢ I'ng (tpomdéspurpa, cTpatécQaIpa).
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Oocov apopd v eetalduevn meployn g avatolkne Mecoyeiov €xet derytel, 1060
anmd petpnoeig nediov (Ichoku k.a., 1999, Andreae «.d., 2002), 660 kot and EKTIUNCELS
povtélwv mpocopoimong (Charlson «.d., 1991), 611 1 dvvapukn KOl TO EVEPYELNKO
160{0Y10 TG OTHOCOUIPOG GTNV TEPLOYN EMNPEALETOL OO TNV TOPOVCIN AEPOAVUATMV,
wpogpyduevo Kupiog and v Bdlacca (Boddooio aepoAldpoTa), TV EPNUO TNG
Sayxdpog (okovn €d3AQOVLE) Kot TIC Propmyovikés meployéc e ovTikng Evpdmng
(ueTopopd oegpoAvpdtov péow TG oaéplag kvklogopiag) (Bardouki x.d., 2003,
Mihalopoulos «.a., 1997, Moulin «k.d., 1997a kot b, Kubilay «.é., 2000, Ganor xo
Mamane, 1982).

3.2 XNk 60671061 VTEPAETTOV CLOPOVUEVOV COUUTIOIMV

H avayvdpion kot tavtonoinomn tov aéplov Tpodpop®mV eVvOGE®mV Tov gival vredBuveg
YL TV TUPNVOTOINGT] KOl OVATTUEN TOV OTUOGPUIPIKOV VITEPAENTOV COUATIOIMV,
AmOLTEL TNV AETTOUEPT] AVAALGT TNG YNUIKNG CVOTAONG TMV TEAELTAIMV. ZVVOVACTIKEG
péfodol mov Kévovv ¥pNo™M TNG GLYKEVIPOGONS TOL OpldUod TOV COUATIOIOV, NG
KOTOVOUNG HeEYEBOLG Kol NG YNUIKNG OLGTOCNG TOV VLIEPAENTOV COUOTIOIOV
amoteAOVV Pacikéc TPooeyyloTikéS HeBOOOVS Yoo TV KOTOVONON TOV PACIKOV

UNYOVICU®V GYNUATICHOD VE®V COUATIOIMV GTNV OTULOGOALPOL.

E&aitiog g anepoerdyiomg palog mov £xovv ta VIEPAENTO copaTiow (tng TaENg
tov 10 g YL Vol GOUOTIO SUETPOV 5 NM), Ol TEPIGGOTEPES LEAETES EMAVD GTNV
YNUIKN GVOTOGY] TOVG &ivon EUPESES, PEC® TPOTLIOV OVOALTIKOV TEYVIKMOV, UE TN
ovAhoyn a&lorloyng mocodT TG HALaS ETave oe eiATpo mov HBa tomobenOel oe Kamolov
derypotoinmn mpdokpovong (cascade impactor) (Zhang «.d., 2012). Qotdéco ot
péBodoL avTéG TaPOLGIALOVY OPIGUEVE LELOVEKTLOTO TTOV £XOVV VO KAVOLY KUPIMG e
TN YOUNAN YPOVIKN] OVAALGN TOLG, KOOGS Ommg avaeépbnke ypelaletor opiopévo
YPOVIKO  OloTnUo Yoo va.  oVAAExOel OCLYKEKPIUEVT]  OOLTOVUEVT)  TOCOTNTA
alwpovpevns okovne. Kot 1o ddomnua avtd moAréc @opég eivar peyoAdTepo Tov
YPOVIKOV €VPOVG €EEMENG TOL  (POLVOUEVOL CYNUOTICHOV kol peyébuvong twv
véprentov couatiov. EEGAALov mavm 6to @idtpo Kotd TNV detypatoAnyio Kot HETE
and avty, elval Svvatdv va AAPovV YOPO PLOIKES Kol YNUKEG dlepyacieg o1 OToieg

UTOPOLV Vo 00NYNoovV og BeTIKEC M apvnTIKEG amokAMoels v teAkn pétpnon. Ot
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OmTOKMGELS aVTEG 0PEIAOVTAL TOGO TNV TPOGPOPNON 0EPIMV EVOGE®VY (010E€1010 TOV
Ociov, vitpikd 0&eidla, vOPATUOL KOL OPYOVIKEC EVMOELS), TOL odnyel o€ Betikn
ATOKALOT), OGO KOl GTNV 0EPLOTOINCT COUATIOMY OV 00MYEL GE aPVNTIKY amOKALON,
EVD Ol YMUKEG OVTIOPACELG OTNV EMPAVELL TOV GIATPOL HITOPOHV VO TPOTOTOLGOVY

TNV YNUKN GVGTOGN TOV AEPOAVUATOC Ko TN HAla Tov.

H mocdtta tov vepod (AOY® g TPoopdENoNS LOPUTUAOV ETAVED GE SUAVTOTO GO
ocopoTidle) etvar ToAy onuovtikn otav n vypacio vrepPei to 70 %. Emiong, 660 o
xPOVOG detypatoinyiog avEdvel 1060 peldVETOL O OplOUOC TpoopdeNnong 10Tl ot
EVAOEIS OWTEG 100pPOTOVV LLE TO OECUEVIEVE GOUATIOW Kol TO QiATpo Oewpeiton
Kopeopévo. H ovotaon tov aepiov evOGE®Y KOl TOV 0OPOVUEVOV COUATIOIOV GTNV

ATUOCPALPA, EMOPE 1GYVPA TNV SLOAIKAGIO OVTH.

Q061060 VIAPYOLV TEXVIKES TOL AVOTTUYXOMNKOV TA TPONYOVUEVA XPOVILL LE CKOTO VoL
SIEPEVVHGOLV TNV MUK GVOTACT] TOV OEPOAVUATOV o€ Tpoypatikd (online) 1 oyedov
TpayHoTikd xpovo (semi-online) kai ot omoieg yovv va Kavouy kopia pe T pnéBodo g
eacpotookomiog palag (mass spectrometry) (Zhang x.¢., 2012). To vad perét
COUOTIO EIGEPYETOL GE YDPO VYNAOD KEVOD HECH E1GOO0V ALEPOSVVOULIKADV POKDV LE
amotédespo avtd vo e€atpuotel Kot vo, 1oviotel péow axtivog laser (Pratt k.a., 20009,
Gard «k.a., 1997, Murphy kot Thomson, 1995, Zelenyuk ka1 Imre, 2005, Murphy, 2007,
Canagaratna «.4., 2007). E&ottiag tov pikpod peyéBovg tov copotdiov Kot Tov
TEPLOPICUEVOL  ¥POVOL OAANAETIOPACNS, Ol TEXVIKEG QVTEG 0dNyohV GLYVAL GTOV
Opoppaticpd Tov Hopimv TOV EVOCEDY 6TO COUATION, GUYVE G€ aTopukd 1ovta. 'Evag
ONUOVTIKOG TEPLOPIGUOG ot HeBBOOVG avTég eivor OTL dlgpevvd COMOTIOW e
dwgpetpo amd 50 nm mepimov ko mhve, T omoio mEPEXOLY €vol peyaho TANB0g
EVOGEMV, VO o1 Kpioyot moprveg (critical nucleus) mepiéyovv o kamoleg dekddeg

N Kot Ayotepa poplo Ko o€ KApoko peye0oug apketd younAoTepT amd ovThyv.

Ot mhéov TPOGPATEG TEXVOAOYIKES OVOKAAVDYELS GTNV UETPNOT TNG XNLUKNG CLGTOCTG
TOV cOUATOIOV gival N pacpatopeTpio Lalag yMUtkov 1oVIGHOL BEPHIKNG EKPOENONG
(thermal desorption chemical ionization mass spectrometer — TDCIMS) (Wang «.4.,
2010, Smith «.d., 2004, Held «.d., 2009) kot 1 pacpotopeTpio palog vivo-couatidiov
(nano aerosol mass spectrometer — NAMS) (Johnston «.d., 2006, Zordan «.d., 2010).

Kot ot 600 avtéc pébodot €govv TV KavOTNTO TOVTOTOINONG YNUKOV €OV GE
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ocopatiow pe dduetpo g Tdéng Tov 4-7 NM. Ztnv Tp®dT 0nd AVTEG, TO COUTIOW
diépyovtar €vOG HOVOTOAMKOL @optTiot) ocmpotdiov (unipolar particle charger),
dwywpilovror kotd puéyeboc pe évav DMA kot cuAAéyovtor péGm NAEKTPOGTATIKNG
evamobeong endvo oe éva petaAlkd cOpua. Aeod cvAieybel ucovomomrtikny palo
copatdiov, 1o oetypa eatuileron kot avaAivetar pe évav CIMS oe ouvOrkeg
OTHLOGQAIPIKNG Tieonc. Me avTég T1g TeXVIKEG €Yl SLOMIOTMOEL TEWPAUOTIKA OTL, KATA
TO0 QOWOUEVO TNG TVPNVOTOINong o€ ocopatiow Sapétpov Katw tov 20 nm,
avevpiokovtal EVOCELS 1 ¥k €idn, omwg to Beukd opudvio (Smith k.., 2005),
opyavikéG evidoelg (Smith k.d., 2008), apwvokappoloviikd diata, kapBoEvAlkd aviova,

Kot Kotiovto, adkvAapviov (Smith k.é., 2010).

Eppéome, umopovpe vo mPooolopicovpe €V pEPEL TNV YNWKRH ocOOTACN TOV
VREPAENTOV cOUATOIOV pe TN Pondeta d10pdpmv mopanéTpwv, OTmg gival o puOudg
mupnvoroinong (nucleation rate), o puOudS peyébuvong tov véov copatdiov (growth
rate), n dweAvtoétra (Solubility), n vypookomkdtrta (hygroscopicity) (Ulevicius k.4.,
2000) kot n wenTikoTNTa Tovg (Volatility). T mapdderypo, pe petpRoelg tov pubpod
peyébuvong £xet derytel 6t vLdpyeL T oL LETOPOAY, LE LEYIGTO KOTA TN OLEPKELN TOV
KOAOKOPLOD Kol €EAGYIOTO TOV YEWWDVO, TPAYLO TOV Oeiyvel OTL VAPYEL CLGYETION
HETOED TNG QOTOYNUEING OTNV ATUOGEALPO KOl TNG OVATTUENG TOV VOVOSOUATIOIWV,
OV UTOPEl Vo OPEIAETOL Y100 TOPAOELYIO GTNV GLVEIGPOPH OPYAVIKOV OTU®V 0o
Broyeveic mnyég (Hirsikko «.G., 2005). EmmAéov, pe Paon tv  Sopopetikn
SWAVTOTNTO. GTNV KOVOVIKY] OKTAVOAN, €xet Oeyytel OTL Ta veopovn copatiow
CUUTEPLPEPOVTOL TOPOUOLO. LE OPYAVIKA €101 (OT®G TO TVIKO M TO CiS-mvovikd 0&V),
Tapd oav nAekTporiTeg (Ogtikd 0&D, Oetikd auudvio ktA.) (Marti k.d., 1996, O’Dowd
K.4., 2002). Katd avdAioyo tpomo, Kot 1 VYPOCSKOTIKOTNTO UTOPEL VO LOG OO YN OEL GE
GUUTEPACLOTO CYETIKA LLE TN YNUIKT] GVOTOCT TV 0OV TOL Patvopuévov. ‘Eyet detytel
OtL T0. veopavi cmpoTidlo £xovv moAD yaumid PBabud vypookomkdmrag (Riipinen

K.0., 2009), eved mepiEyovv o oNUAVTIKO T0600TO opyavikd £idn (Asmi k.d., 2010).

e YEVIKEG YPOUUES, TOPAUEVEL €V TOAAOIS GyvmOOoTO Towo ¥NUIKA €101 Kot 6€ Told
016010 Ko Pabud ocvppetéyovv oto oynuatiopd véwv copatidiov. Emmpdcbera,
tifeton &v auePOA® o wvplopxog pOAOG TV EVOGE®V 1MOIOL 1 TOV YNUIKOV
TOPAYDY®V  OPYOVIKOV  OAOYOVOUY®V EVMOGEMY GTOV  LOVOUEPT]  OYNUATICUO
copoTiny, Omwg eniong Kot to €dv to Tpiuepés (ternary) cvomuo Betikov o&éog —
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appoviag — vepod oynuatifel apyikd otabepods mLPNVEG Ol O0mOiol OTN GUVEXELN
ueyefbvovtal HEGM TG CLUTOKVMOONG EVOcE®V 1wdiov (iodine species) otny emedaveia

TOV TUPTVOV.

Xopig aueiforiic ®otd6co too Betikd ynuika €idn (oe avtiBeon pe 1o OUUOVIOKAL,
OPYOVIKG KOl VITPIKA), QOIVETOL VO OVIIKOVV OTO. TPAOTO OO TO YNUKA HOplor TG
OTULOGPALPOG TOV GUUUETEYOLV EVEPYNTIKO GTOV GYNUOTIGUO KOl GTNV 0OENGT TOL
LEYEOOVE TV VIEPAENTOV COUATIOIOV HE aePOSLVOUIKY dtdpueTpo péyxpt 60 nm. H
YOPOKTNPLIOTIKY AT EMIOpacT Tov Betkov o&éoc paivetar oynuotikd otnv Ewkéva 18.
IMa 1o Beukd 08D, mov avayvopiletor £T61 ¢ £vo amd TO, TO GNUAVTIKE GUCTATIKA -
{omg TO ONUOVTIKOTEPO - TOL OPOLY KOTA TN OUIPKELL TOL QPULVOUEVOL TNG
mopnvoroinong, €ivor Aoykd Guyva Vo, LETPAOVTOL Ol GVYKEVIPADGELS TOV TOGO GTNV

aépla, 660 Kot oty copatidokn eaon (Makela «.d., 2001, Weber x.a., 1997).

E&dALov, 1 avénon peyébovg copatidiov mov tpokaeitol amd to poptla Oeukon o&eog
eoaivetal vo yivetol pe PeyoAdTEPO PpLOUO O GYEOT HE OLTNV TOV TPOKOAAOVLV GALQ
uka gion (Fiedler k.d., 2005). Yroloyileton yio mapdderypa, 0tt 1 peyébuvon tov
appoviakov Aappdaver yopo 10 émg 40 Aentd apyodtepa o€ oyéon pe ta Betikd (Zhang
K.6. 2004a). To yeyovoc avtd 0dnyel 6to cupmEpacua 0Tt oTnV Evapén ToOL PALVOUEVOD
NG TUPNVOTOINGNG OVOUEVOVTOL TO VTEPAENMTO OCOUOTIOW Vo Topovcldlovv
neplocOTEPO OEWVO PH o€ oYéon Le Ta emOUEVE GTASLN TOV PALVOUEVOD. ATTO TNV GAAN,
O VITPIKG QOAVETOL VO UMV GUUUETEXOLV CNUOVTIKA GTN YNUIKT cLOTOCT TOV
VIEPAENTOV COUOTIOIMV KOl ETOUEVMOG 1| GUVEIGPOPE TOVG otV avENGN ToL peyEBovg
TOV VEOV GOUOTOIOV glval EAAyLoTn, VO To opyavikd mapovcstdlovy a&loonpeim
avénon tov peyébouvg tovg petd T 11 10 WMpwl OomMATE KOL M QOTOYNLUKY
dpacTNPLOTNTO GTNV ATUOGPALPO. YIVETOL TEPIGGOTEPO EVTOVT], WOIUTEP®S OGOV ALPOPA
aoTIKEG TeployES. To yeyovog avtd o€ Guvdvacud pe TV TOPIAANAN avénon twv
VIEPAETTOV COUATIOIOV OV divovy poplokd Opadoua M/z 44 yopoKTNPloTIKO TMV
0&VYOVOLEVOV OPYOVIKAOV EVAOCE®DYV, DTOOEIKVOOLV OTL O OELTEPOYEVINC GYNUATIGHOG
OPYAVIK®V E0MV GLVEICPEPEL CNUOVTIKG GTNV AVATTLEN TOV VEOYEVAOV GOUOTIOIMV,
HE 0L WIKPY] YPOVIKN VOTEPNON OE oyéomn He TV Evapén Tov QOIVOUEVOL TNG

TLPNVOTOINGNC.
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Ewkéva 18 Ov ovykevipooelg Beukov oféog (kéxkivny ypoppn) ko wif0ovg copotidicov N3
dwapétpov peTadd 3 kor 6 nm (wpdowvn ypappi), yia éva 24-opo oty Hyytidli. Mapatnpeitor
opoLOTNTO 6TV TAGN TOV dVO YPAUPLAV, EVA N YPOVIKI| dre@opd (mepimov 1 pe 2 @pec) eivan o
APOVOS OV ATULTEITUL AOTE TA VEOPAVI] CONATIOW Vo peyeduvBovv néypr ovapetpo 3 nm (Mnyn:
Fiedler k.a., 2005).

e yeviKé Ypoppég eatveTor 0Tt ta Belikd Kot T opyovikad ymukd €idn etvon exeiva
OV KLPLOPYOLV T YNUIKT 6VGTO0T TOV eEETAlOUEVOV VITEPAENTOV COUATIOIOV, TO
OUUOVIOKA ETIONG CUUUETEYOLY GE ONUOVTIKO Pabuod, evd avtibeta Ta VITPKE Kot ot
EVOOELG YAWPIov ovupetéyovy o€ TOAD pikpd Babud. Na onpeimbel ed® 6TL 1 ynuky
oLGTACT] TOV COUATIOIOV TPV TNV EvapEn TOL EOVOLEVOL TG TUPNVOTOINOoNG, KATH
N JIPKELD AVTOV Kot UETE TO TEPOS avtov givan petofaAilopevn kol eEaptdror mg
avapéveror and Eva mtAnfoc mopaydvrov. Katd ™ didpkela g mopnvomoinong Exovpe
OVEOUEIDOELS TOV GLYKEVIPOGE®V, €SAAEIYN OPIGUEVOV EVOGEMV Kol Onuovpyia
véov. [a mapddetypa, To ApUOVIOKAE Topovsio BEK®V VTAPYOVY GTO GVGTNILO LTTO TN
popon diatog Betikod appmviov, evd ot mepintoon 6&wvov mepPdrioviog (otnv
apyn Tov eovouévov dniadn, Onwg eldaue) meptocdtePo and to 50 % Tov Bsukadv
exTHdTol vo Ppioketan pe ) popen tov dfetikov aupwmviov (ammonium bisulfate)
(Zhang «.a., 2005).

Ot katavopég pey€Boug Tov SlpdpmV YMUKOV EVOGEDY TOPOLGLALOLV OVAAOYQ LLE TO
eldog Kot TV opa TG MUEpag oakvudaveels. 'Etol mopatnpodvior HovoKOpLOES
(unimodal), dwodpveeg (bimodal) kot tpikdpveeg (trimodal) kapmvrieg ot KaTavouég
(Zhang «.a., 2005). H t6&n ovocmpevong (accumulation mode), pe kopven mepimov
ota 350 — 600 NM agpPOdVVAIKNG JUETPOL KOL 1 KOTNYopio. TOV VIEPAETTOV

copotiov (< 100 nm) eivonr exeiveg mov mo cvyvd mapatnpovvial. H mpdn €&
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aUTOV QaiveTol vo Kuplapyeitar amd to Oetikd Kol TIG SEVLTEPOYEVDS OEEIOMUEVES
HOPQEG TV opyovikav evicemv (Cass k.d., 2000), evd to opyaviKd Topdymyo TV
KODOEMY KUPLOPYOVV GTNV KaTnyopio TV LIEPAENTOV cOUOTiOV, pe eaipeon Ta
QUWVOLEVO TLPNVOTTOINGNG 0OTE JLAPOPOTOLOVVTINL Ol GLYKeEVTpOoelg (Zhang k.d.,

2005).

Mo mapddetypa ot peyaAeg GLYKEVTIPMGELS QAdEDODV TToL £yovv peTpnbel o€ dACIKES
TEPLOYES KATA TN SLAPKELD TLPNVOTOINGNG, dEV Eival GLUPATEG e TNV GYETIKA VYNAN
TIUN TNG TAONG KOPEGUEVOV OTUADV TOV EVOGEMV TNG OULAOAS VTS, 1 0moia epmodilet
TNV GLEGMPELOT TOVE oTa. VIEépAenta copatidla (Laaksonen k.d., 2008). Eniong, £xet
KOToOETEl OE OYETIKEG UEAETEG OTL, Ol OPYOVIKEG YMUKEG EVAGELS, OM®SG eivar Ta
opyavikd o&éo Tov TPOEPYOVIOL Omd TNV QOTOYNUIKY] 0&Eldwon Twv Tepmeviov
(terpenes) ko twv oikviauwvaév (alkylamines), amotelodv Poacikd cvotatikd oto,
VREPAENTA COUATIOW TOV TAPAYOVTOL KATA TN SAPKE PUVOUEVOV TUPNVOTOINCNG

oe daokég meproyéc (Kavouras k.a., 1998, Makela «.a., 2001).

Y& GMn epyooio télog (Sardar «.d., 2005), mov peremOnkav to eminedo TV
vréprentov copotdiov (10 — 180 nm) kot n ynukn cdctacn avtadv, Bpédnke, ylo pev
N GLYKEVTP®OY va Kupoivetor o€ emimeda omd 0,86 péyxptr 3,50 ug/m3, vy 6g
YNWIKT 600TOON OLTH Vo amoteleital, oe adpég ypoppés, katd 32 — 69 % amd
opyavikég evaoelg dvBpaka, Katd 1 — 34 % and otoryelaxd dvBpakoa, katd 0 — 24 %
a6 Oeuxég ko Katd 0 — 4 % and vitpikég evoels. EEGALov 1 gukpiviig avénon g
oLYKEVTPOOTNG TV opyaviK®v evocewv (OC) ota copatiow pe péyebog amd 18 émg
56 nm mov mapatnpPHONKe, ICOC VTOIMNAMVEL TOV SEVTEPOYEVI POTOYNUKO GYNUOTIGHO
OPYOVIK®V AEPOALUATOV, 0TS Yo Tapddstypo tov 1,2-Bévio-dtkapPosuiikod o&éog
(1,2-benzenedicarboxylic acid) (Fine «.d., 2004). Emm\éov mapatnpndnkay avEnuévo
emineda otoyyelokov dvBpaka (EC) xotd T Sudpkeld G YEWEPWNS TEPLODOV.
Emunpocbeta, £xet Ppebdel 6t To omdvia (hopanes), opyavikég EVOOELS TOV HUTOPOVV VL
ypnoonomBodv g Ocikteg Yo ovOpwmoyevelG eKTOUTES amd TPOYOPOPO OYNLLOTAL,
aVEVPICKOVTOL KUPIMG GTO KAGCUN TOV VIEPAENTOV OLOPOVUEVOV OTUOCPUPIKDV
couatwiov (Fine k.a., 2004), oe avtibeon pe Vv emiong opyovikny &vmon
AePoylovkooavn (levoglucosan), mov amoteAei Evav dgiktn kavong EOAOL, Kol 1| onoio
ouvavtdtal TOG0 OTO LTWEPAENTO COUOTIOW, OGO KOl GE OLTO OTNV TEPLOYN

GLGGMOPELONG.
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3.3 ATHOGQUIPIKES OLEPYUGIEG AETTTAOV ULOPOVUEVOV COUATIOIOV

‘Eva. peyddho kot &v TOAAOIG 0mpocdlOPIoTO GUVOAO TAPOUETPOV, emnpedlel Kot
kaBopilel ev TEAEL TNV OLVOLIKT] TOV LOPOVUEVOV COUATIOIMV GTNV ATULOCOOLPO TOV
miovitn. H toym tov ciopoduevov copatidiov otny atudceoipe Kol 0l KOTOVOUES
mBovg, paloc, dykov kol empdavelng, oyetiCovior GUESH HE TNV OEPOSVVOLIKY|
OLAUETPO KoL €V YEVEL TO PEYEDOG, TOL KAOE £vOG cmUOTIOON EEXMPLOTA, KOOGS KOt TG
aTHOGQAIPIKEG dlepyaoieg otig omoiec ocvppetéyel (Ewkova 19). Avtd and uoévo tov 10
otoyeio, kabotd TNV exTiunom g Topeiag Ko KaTtaAngng evog copatidiov dvoyepn

OLo0Kao 10,

Emniéov, mopdpetpor paxpoxiipoxos 6mmg eival ot TvEOVTEG AVEUOL GE pia TePLOyN
KOl Ol QAAEG LETEMPOAOYIKEG TTOPAETPOL, TO AVAYALPO KO T PAGIKE XOPAKTNPIGTIKA
™m¢ (vyopetpo, amdotacn ond TV ok, Vmapén neoicteiov, £PUOV, SUGIKOV
extdoev KTtA.) oaivetor va ovupdriovv  kabopiotikd oty KatdAnEn  €vog
ATHOGPUPIKOD GOUATIOION. Q6TOG0 Kol TOPAUETPOL MIKPOKAIHOKAS, OTWG givar ot
QOTOYNUMKES OTHLOCOUPIKES QUOIKOYTUUKEG OVTIOPAGELS, 1 EUEAVION Kol 1) £VTOom
OTNV TEPLOYN POUVOLEVOV TUPNVOTOINGCNG, CVCCOUATMOOTNG, CLUTVKVOONG 1| eEATIIoNG
(mrov cvpPdrrovv KaboploTikd oV MUK cOOTOCT €VOG OEPOADUOTOS KOL GTIG
OMTIKEG 1010TNTEC LTOV) GLUUETEYOLY emiong kaboplotikd oty mopeio. TV
copotwiov. Télog, tO €0poc TG emovoidpnong okdévng, ¢ emkdOnong oe
EMPAVEIEG, NG AVOPOTOYEVOLS GUVEIGQOPAS KOl YEVIKOTEPO TO €I00C TOV TNYOV
EKTOUTNG COUOTIOI®V, ival KATOEG OKOUO OO TIC TOPAUETPOVS TOV GUUUETEXOLV

kaBopilotikd 610 YiyvesHut v atwpodpevey copatidiov og o 0éon.
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Ewévo 19 Zynpotiki avoarapdoetacsn TG KOTovopns A 0ovg, em@avelog kol 6ykov, Kof®g ko
TAPOVCINGT TOV PUCIKAOV QUGIKOYNUIKAV SIEPYOCLOV TOV TPUYIOTOTOLOVVTOL GTNV ATUOGOULPT.,
ova péyedog copaTidiov.

Avto 10 peydAo mAnboc depyocidv emnpedlel T MUK cboTtacn, TN GAcT GTNV
omoia PBpioketal, kabmg kot To péyedog (d1dpeTpog) Kot To oyua (evepyn empaveln)
evog ocopatwdiov omv  atpoceapa. Emopéveg eivar  kpiowo vo  meprypagel
OTOTEAECUATIKA 1) EMIOPACT] AVTAOV TOV SEPYUSLOV EMAVEO oTO, copatiota. H yevum
duvoukn e€iocmon (General Dynamic Equation, GDE) (Seinfeld kot Pandis, 1998,
Gelbard xou Seinfeld, 1979), meprypdpetr v emidpoon TOV PACIKOV TAPAUETPOV,
omwg etvor 1 petafoin g Bepprokpaciog Kot g GYETIKNG VYPACING, | GUUTVKV®OCT, 1
e€dtuion, 1 GLCCOUATMOOT], 1| TVPTVOTOINGT, N ENAVOULDPNON, Ol YNUKEG AVTIOPACELS
KTA., Y10 cuwpovpeva, copotiow piypatog cvotatikav (Ewova 20). Xt cvuvéyewn Oa
€EETOGTOVV GLVOTTIKA KATO1EG Omd TIC dlEPYNTieg TOv Kuplapyovv kot kabopilovv v
TOYN TOV VIEPAENTOV KOl TNG MEPLOYNG CLGGMPELONG copatwdiov. Ot depyacieg

OYNUOTIKA GOIVOVTOL GTO YL TOV AKOAOVOEL.

.\/

@, Coagulation
Q it
e Rl
Nucleation . =

Condensation /
Evaporation
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Ewévo 20 Awagopes diepyaciss (6V66OUATMOGN, TUPNVOTTOINGTY, GVUTOKVOGY / gEdTHIoN) TTOL
emnpealovy TV MUK 6V0TO6N Kol TNV KoTovoun peyé0ovg Tov agpoiopdtov péxpt peyédovg
dwapétpov 1 pm (Avadwapopeopéivny sikéva amo http://cerea.enpc.fr/en/mphase.html).

2TV atpooealpo, To Gavouevo tng mupnvoroinong (nucleation) fswpeitan 611 givan
pio dadikacio dvo Pacikdv aAnAévoetov Pnudtov. To mpdto Prua eivor m
JLdKaGIo. GYNUOTIGHOL 0TaBEPOV CONOTIO0V, HEG® TN LTEPPAONG TOL EVEPYELOKOV
epbypotog omd TV petootadn  euPfpumon  copoTdlokn  poper.  Opoyevig
mopnvomoinon Ba cvuPel povayo €dv 1 ToXOTNTO GLUTLKVOONG Kot GAAAYNG PACTC
TOV KOPEGUEVOV OTUADV EVOC 1 TEPICCOTEPOV OEPI®V YOUNANG TTNTIKOTNTOG, £ivat
HEYOADTEPN TNG TaXVTNTOAG LE TNV OTOlo. UTOPOVV OVTA VO, GLUTVKV®OBOOVV ETAV® OE

TPOVTTAPYOVTO OLEPOAVLOITOL.

To devtepo Ppa, eivor n avartoén M peyébuvon (growth), mov mpaypotomoleiton
Kupimg péom ¢ ovocmpdtmong (coagulation) tov veoyevdv couatidiov Kot g
ocvumdkvmong  (condensation) otV EMQAVEIL TOV  LIAPYOVI®V  TPOSPOUMDV
VIEPKOPECSUEVAOV ATUMV 0EPiOL Kat TNV peTdfact Tov vEou copatdiov oe peyahdTepn
KAMpoxka peyéfovg. Ta aépla mov GupUETEYOLY 6TV Pdon avth uropet va glvar ta idta
pe v mpoTn eacn (mvpnvomroinong) (m.y. Beuxd o&v) 1 d1PopeTiKd (T.). 0PYAVIKES
eEVOI0ELG). Avtd degv eivan amapaitnto vo cupfdriovy dueca otnv avénon pdlog tov
véou copOTOion, oAAG evdéxetar va PBonbBoldv éupeca v Sadkacio peyébuvong
HEC® TOV TEPLOPoUOL Tov @otvouévov Kelvin, v dnovpyic ynukdv €ddv

YOUNAOTEPNC TINTIKOTNTOG KOK.

Onwg eaivetoar oty Ewova 21, n diepyacia g copmvkveoong Aopfdaver yopo poévo
VIO GLVONKEG KOPEGUOL Yo TNV a€ple QAGCT, EVO OVTIOYOVICTIKY TPOS OLTHV
diepyaoia, sivar ekeivn g eEdtuiong (evaporation), n omoia eéelicoeton pe Paocikég
TOPAUETPOVG TNV TACT OTUADV TPOGPOPNUEVOV OEPI®V GTNV EMLPAVELD TOV COUOTIOIOV
kot ™ Bgppoxpacio mepfariiovtog. O mpaypotikodg puduodg Tvpnvonoinong J Ba elvan
N dwpopd peta&h tov puOUoY cLuTLKVEONG Kol Tov pVORY e&dtuiong (Ewova 21),

ocvuemva pe v eéicoon:

J = Jeond = Jevap (21)
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Condensation Evaporation

Ewova 21 Ao avtayovieTikég diepyacics, ovTég TS COUTVKVMONG Kot TG eEdTiong, Aapfdvovy
AOPO ETAVO OTNV EMPAVELNL TOV d1OPoVpuEvOY copatdiov. To katd méco M mepifdiiovoa
OTROGOUIPA TOV CAONATIFIOV Eival Kopesuévy antd atpovs Tov agpiov, Oa kabopicer ev morloig ™
diepyacio mov Oa emkpatioa kaOs gopd (IMny: ATMOS 348Atmospheric Chemistry Lecture 24:
Aerosols, Don Wuebbles, Department of Atmospheric Sciences University of Illinois, Urbana-
Champaign, April 2004).

O puBuog peyébuvong evog copatdiov (growth rate, GR), opiletar wg n avénon mg
axtivag Tov copaTdiov o €va OPIGUEVO YPOVIKO O1AGTNUO, TPOG TOV YPOVO TOV
aroutnOnke ya v avt) ™ peyébuvon. Emopévac Oa sivar:

GR =dR / dt (22)

6mov R 1 axtiva tov copotidiov kot t o ypdvog mov amorthOnke yo v peyébuvon. H
peyébovon ovt) Ba gival vBEm avdAoyn ™S GLYKEVIPOONS TOV GUUTVKVOVUEVOV
ATU®V Kot 1 Tponyovuevn e&icmon pmopel va ypaget:
GR=(mBmDC)/(Rp) (23)

6mov My M popwkn pblo Tov cvumvkvovuevov oepiov X, Pm o petaforikdg
ouvtedeoTg dOpbwong yw ™ por cvumvkvovpevne palag, D o ovvteleotng
dudyvong, C 1 cuyKEVTIPMOOT ATUAOV KAl p 1] TUKVOTNTA TOV COUATIO0V.

O ovvteleotig Pm oOueva pe Tovg Fuchs kot Sutuin (1971) divetar amd v e€icmon:

Bm=[Kn+1]/[0.377Kn+ 1 +(4 a* Kn?/3) + (4 o™ Kn / 3)] (24)

OOV O iVl 0 GUVTEAEGTNG OMOTEAECUOTIKNG TPOGKOAANOTG, TOL cLVNB®G Bewpeitan

ioog mpog ™ povada (a=1) kar Kn givar o apiOuodc Knudsen, icog pe:
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Kn= )Lv /R (25)

pe 10 A va eivor m péon eievbepn Swdpoun. O ocvvtereotg Pm kabopiler v
OTOTEAECUATIKOTNTO TNG TPOCKOAANGNG VE®V HOPI®V GTO TPOVTAPYOV COUATIO0
(tayvnTo peyébuvong). 1o poplokd coumieyua 6mov o apdudc Knudsen bswpeiton

oAV peyolvtepog g povaoag (Kn >> 1), Ba woydet:
Bm=3R/4A\v (26)
eV 6€ oLVEYEC Loplakd cuumieyua 6mov Kn >> 1, Ba éyovpe By = 1.

O pvOuog cvpmdkvoong (condensation sink, CS) 6a kabopilel to wOc0 ypryopa Ha
GUUTVKVOVOVTOL Popla aTpol emdved o€ mpovimapyovta copotiole Kot 8o eaptdron
wyvpd amd TV Katovour] HeYEBOLG TOV OEPOAVUTOC, OTMG PaiveTal otV e&icmon
(Fuchs ka1 Sutugin, 1971, Kulmala «.é., 2001, Kerminen ko1 Kulmala, 2002, Zhang
K.0., 2012):

27) CS = 4nD D BaRiN,
i=1

omov R; kot Nj elvar ) axtiva Kou n ovykévipwon tAndove copotdiov tdaEng peyédoug

i, avticTouyo.

Ono¢ gaivetan and v e€icmon (27) mov divel tov pvOud peyébovvong GR, yo pia
OEJOUEVT] GLYKEVTPMOOT TOV OTUMV OTNV aéplo edor, o puOudc copmdkvoong Ba eivat
HIKPOTEPOG Yo HIKPOTEPNG HOPlakhg nalac copotidw (Zhang «.é., 2012). To
ocvumépacpo. avtd emPePordvetar Kot and o Ot cOpemva pe 10 eawvopevo Kelvin
Y0 KOUTOAEG EMPAVELEG, G€ Kpd copatiow Oa eivar avoyouévn n T ™g tdong
aTU®V Kopeopov. Idutépmwg ota veooynuotiofévta copatiow pe ddupetpo 1-2 nm

eaivetat 6Tt To owvopevo Kelvin meplopilel onuavtikd Ty tdon toug yio peyébovvon.

[Tépav tov mapamdve Oepyaciodv, pio axopo koatnyopio, ekeivn TtV yNUIKOV
avTpacemy, eoivetal vo cvuPdiiel wwitepa oty peyébouvon twv LIEPAETTOV
copotdiov. Idwitepa, ot etepoyevelg avidpdoels, g emi 10 TAEIGTOV YNUIKOV
EVOCEMY OTNV 0EPLOL PACT] TOL OVTIOPOVV UE YNUWKEG EVAOCEIS OTNV EMUPAVELD
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alwPOVUEVOY COUOTOIOV, @oaivetal va AapPdvovv ydpa oe gvpeion KAipaka. Ot
AVTIOPAGELS OVTEG, KUPIOS atumv Beukov 0EE0G, OUUMVING KOl OPYOVIKOV EVHOCEWDV
(Vaden «.d., 2010, Biskos «.d., 2009), voiotatal eplopiopodc Tov £YOVV Vo KAVOLY
LE TNV TAOM aTtudV Tove, TV Oepprokpacio mepipdirovtog, to eawvopevo Kelvin ko

mv o&utnta (acidity) g aTpocealpac.

Emumpdobeta, o peydn ykapo GAAOV yMUKOV EVOGEMY GUUUETEYEL OE HKPOTEPO
Bobud oe avtég Tig yMuIkég avtidpaoels. Apiveg (Rabaud x.é., 2003, Murphy «.d.,
2007), ardevdeg (Barton kou Ollis, 1979, Jang «.d., 2005), a-dwapBovdriia (Jang x.d.,
2002, Kalberer x.4., 2004, Lim «x.d., 2010), aAikooleg (Timonen kot Leu, 2006,
Michelsen «.d., 2006) kot dAha ynukd €idn (Paulot k.a., 2009, Minerath «.d., 2009),
(QOIVETOL VO GCUUUETEYOVV EVEPYE OTIC ETEPOYEVELG YNUIKEG OVTIOPACELS TNG
atpoceapas, cvpupdiroviog kabopiotikd ot peyébuvon tov copatdiov g tééng

TOV TUPNVOV.
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4° KE®@AAAIO — OPTANOAOTI'TA - ME@OAOAOTI'TA -
AEI'MATOAHYIEYX —- XHMIKEX ANAAYXEIX -
XTOXOI THX EPT'AXIAX

4.1 Opyova pETPNONG HETEOPOAOYIKAOV OEOOUEVOV KOt LVYIGNG
QllTpoOV

H xotaypagn tov Tinov vypoociog kot Oeppokpaciog yiveton pe 1o 6pyavo Combined
Temperature/Humidity sensor in shelter 3030 (Theodor Friedrichs & CO, Ewova
22(A)). O acOnmpog g Oeppokpaciog amoteleitar and pio avtiotacn ond Tiativa
Pt 100 ko €xel T dvvardtnta pétpnong evog gbpovg Beppokpacidv omd -35 °C £mg
+45 °C. O ocnmipac vypooiog umopei vo omodmoet Tuéc oyeTikng vypaciog omd 0
¢wg 100 %.

Ewova 22 Ta 0pyave Kotaypoeis HETEMPOLOYIK®OVY d£dopivav 6Tov otafpnd Tov Akpatnpiov: (A)
Osppokpaciog Kot 6yeTIKNG VYposiog, (B) dievBvveng avépov, (I TaydtnTeg avépov.

H extipnon g 61evbvvong tov avépov kabe otiyun yivetor pe v Pondewa tov
opyavov Wind direction sensor type 4122 (Theodor Friedrichs & CO, Ewova 22(B)).
To 6pyavo amoteleiton amd Evav avepodeiktn. Avtog Ppioketar cuvey®dg TAPAAANAOG
omv tomikn Oevbuvon tov avépov. Otav o avepodsikmng Kiveital, avaioyo pe )
devbuvon tov avépov, eueavifeton éva avtiotoryo ynoerokd onuo. To gvpog
LETPRoE®VY TOL opydvov eivar amd 0° £mg 360° (o610 Boppd avtictoryovv ot 0 poipeg

kot 6to Notid ot 180 poipeg).
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H kataypagh tov ToyuthT@v Tov GVEHOV TPOYUOTOTOOVVTIaL ue to Opyovo Wind
speed sensor type 4034 (Theodor Friedrichs & CO, Ewoéva 22(I)). To opyavo
amotedeitoan amd Tpior kOMEAAQ, To. omoio. otnpilovianr oe évav dEova, n Pdaon tov
omoiov &ivol KOTAGKELAGUEVT) ad AAOVUIVIO MOTE VO AVTOVOKAG T0 Qs TIave ot
Baon avtn, vadpyovv 15 toueic pe padpo ypdOHO GE HOPEY TTEPLYIMV Ol Omoiot
amopPOPOVV T0 MG H mep1totpor| Tdv KUTEAA®V Kot TOL GTEAEYOVG TOLE ONOVPYET
pio oelpd amd TOALOVS OVAKAOCNG KOl OTOPPOPNONG, TMV OTOI®V 1) GLYVOTNTA £lval
avédioyn g taxdtTag Tov ovépov. Xe €va gvpoc ovyvotitwv 0 éwg 600 Hz
avtiotolyel éva evpog toyvtntov ond 0 £wg 60 m/s. H péytot toyvta oy onoia
umopel vo Aettovpynoetl to Opyovo givar to 60 m/s Kot 1 avtioToym A IoT T Yo

va Tapovctdlel Kamola amdkpion eivon ta 0,3 m/s.

H O0yion tov ¢iktpov mov ypnowomombnkayv yw 115 oTaBUIKES UETPNOELS TNG
ovyKévipwong tov copatdiov PMiy pe to Opyavo Sequential sampler odld xou
QUTOV YL TIG METPNOCELS KOTAVOUNG HALOC HE TOV Oloymploty TPOGKPOLOTG
couatdiov oxtd (8) otadiov Andersen mpaypatomomdnkav otov {uyd axpifeiog
Sartorius CP 225D (Sartorius AG, Goettingen, Germany). O {uyog £xet akpifeia 0,01
mg, elvar tomoBetnuévog emdve oe €0KO Tpamélt Cvylong kot PpiokeTar o610
Epyootiplo Atuoc@aipikdv Atmpoduevov XZouatidiov g ZxoAng Mmnyovikov
[Tep1PdArrovtog Tov TToAvteyveiov Kprne.

4.2 AvoyopLoTHS TPOGKPOLGNS COUATIOIMV OKTO 6Tudi®V (Andersen
impactor, 8-stages)

Mo mv extipnon g palog TV @POVUEVOV GOUATOIWV YpNolLortominke o
npockpovotipag Andersen impactor (series 20-800, non-viable ambient particle sizing
sampler, Thermo Electron Corporation). H apyf Aeitovpyiog tov opydvov Bacileton
ot otafukn (gravimetric) pétpnon g Haloc twv copaTdinv Tov GLAAEYOVTOL

nhvo o€ eidtpa pe ) Pondeia Tov Luyod akpiPeiog mov TpoavapEpOnke
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Stage 0=9,0

Stage 1=15,8 IMivakog 2 Ov dwapetpor omokomig (cut-off) Tev SwweopeTikdV

Stage 2 = 4,7 otadiov (stages) Tov dsryparornmn mpockpovong Andersen. Xto
K@t pépog TOL oOpyhvOL, peTd TO 8° ¢@iltpo, pmopsi va

Stage 3=3,3 . L : ,
tomtoOetn0ci éva emmiéov @idtpo (back up filter) ywo T ovihoyn

Stage4=2,1 TING CLMPOVUEVIIG CONATIOOKNG VANG PE OLGUETPO GONATIOIOV
pkpotepn tov 0,4 pm.

Stage5=1,1

Stage 6 = 0,7

Stage 7=0,4

H ocvAloyn tov agpoidpatog yivetor e 8 otadwa (Stages) pe Bdon v aepodvvopikn
dwpetpo v copatdiov. Oco pikpdtepo eivar 10 copotidlo t06co Pabvtepa
eleépyetal otov detypotonmTn (Kot’ oviiotolyio pe Tov avOp®mvo Tvevpova). Tov
[Tivoka 2 goaivovtol ta K4to Oplo. TG 0EPOSVVOLIKNG SIAUETPOL TOV COUATIOIWV TOV
cvAAEyovtan og kdBe éva amd ta 8 otddwa. Ta copatidwn pe dapetpo kdto twv 0,4
pm cvAAéyovtor o€ €va GIATPO mov givarl TOTOBETNUEVO GTNV ECMOTEPIKN TAELPE TNG
Baong tov derypatoinmrn (back up filter). O derypotoinmng mpocopotdlel 1o
avOpOTIVO AVOTVEVGTIKO GUOTNUA, LE TO 8 GTAOLN GLAAOYNG TNG OLOPOVLEVNS VANG VO
avTIGTOLYYOoVV 6Ta avOpOTIVE, HPYAVOL TOV OVATVELGTIKOV GUGTILOTOS OV GUVAVTOVV
TOL EIGEPYOUEVO COUATION ATTO TN PVIKT KOIAOTNTO UEYPL TIC KLYEMOEG TOL TTVEDLOVAL,
omwg ameikovileTon yapakmplotikd oty Ewdva 23. O onég o11g TAAKEG-VTOO0YEIS
TOV QIATpoV €ovv oTpoyyvAevfel kol OevBetnBel €tol MdoTE VO amOPELYETOL M
TUPP®OONG pon. OTav 6TO YOPO JEIYUATOANYING VITAPYOVY COUATIOW LLE OEPOIVVOLLIKT
dwapetpo peyordtepn tov 10 um Ba wpénet vo xpNGUYLOTOLELTAL O TPO-O10YMPIGTHPOG
(preseparator) Tov GULVOJOEVEL TO OPYOVO, LE TO YOPUKTNPIOTIKO KOVIKOD GYNUATOG

onpeio €160d0v TOoL delYHATOC.
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ANDERSEN SAMPLERS —
Simulates Human

Respiratary System —
PRESEPARATOR - i
10 micrometers and abowv

STAGE 0
g:

STAGE 1
5.8

STAGE 2 3
47-58 pharynx \
STAGE 3 trachea & primary \
3.3-47 branchi S

STAGE 4 secondary
21313 bronchi

STAGES terminei
11— Bronchi

AGE €
0.65-1.1 alveali
S TAGE 7
0.43-0.65 alveoli

Ewévo 23 Tympotikl] anelkovion Kol TopaiMopos TG KoTovopig peyé0onvg Tov copoTdiov
670 OKT® 6TAd10 TOV derypatomty mpookpovons Andersen, pug To 6TadLE TOV AVOTVEVGTIKOD
oVoTHRATOG (06 TO EYYEPidLO YP1IONG TOV OPYEVOV).

O atpocPapkdg aépag EIGEPYETAL OO TNV KOPLPT TOL SEIYUATOANTTT, KIVOOUEVOS LE
™ dvvaun e&mtepikng avtiog. H por tov derypatodnmen sivor otabepn ko ion pe 1
ACFM (=28,33 I/min=1,7 m%h). H avtiia mov cuvodedel Tov detypatolimTn dev
ypewletar Almavon, aAld Bo mpénel o€ TOKTA XPoviKa dtacthpata va Padpovopeitot
®ote M pon ™S va Tapapével otabepn kot ion pe 1 ACFM (cubic feet per minute). '
KOADTEPN Kot O 0EOMOTN HETPNON UETOED TOV OEIYUATOANTTY KOl TNG OVIALNG
nopePPAiiovtay LETPNTNG TOL OYKOL TOL dlepyduevov aépa. EmmAiéov, n tiu avt
dopbavovtay ce mpoOTLTEG GLVONKES Begprokpaciog Kol ATHOGPAIPIKNG Tieons. H

dopbmon €yve pe faon Tov ETOUEVO TUTO:

Vo=V (PT,/P,T) (28)
o6mov V kot V, 0 yKOog Tov delypatog mptv Kot HETA TNV Kavovikomoinon, P kot T n
péoeg  TWEC  OoTHOCQOIPIKNG  mieong Kou  Ogpupokpaciog ot ovvOnkeg NG

derypotoAnyiag, eved Py kan Ty ot mpdTLTES TIEG THigoMg Ko Beprokpaciag, avticTouya

(Po = 1 Atm=1013 mbar kou T, = 25 °C).
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Ewova 24 ®otoypagic Tov dtaymproti) tpockpoveng copotidiov Andersen impactor.

To peydho mAgovéKTnUa TOL dloy®PLOTH TPOSKpovone ocowpatdiov  Andersen
impactor, 10 Bacwd pépog Tov omoiov eaivetar oty Ewdva 24, givar 6t pmopet va
petpaetl pe akpifelo atpoceaipikd agporvpata (vypd kKot oteped copatidwn). Eival
€0KOAOG oTN Ypnom, ot petagopd kot ot Pabuovounon. Emiong ta ¢iltpa ot
GULVEYELD LTOPOVV Vo 001 yNBovV Tpog ynuikn avdivon. H pébodog g mpdckpovong
ompiletar oV opyq ™G €EOVOYKAGTIKNG TPAOGKPOLGNS TOV aepiov PeOUOTOS GE
TAGKO TTOV OOTEAEL TOV LTOSOYEN TOV PIATPOL GLAAOYNG. TNV GPYIKY EMTAYLVON
OV EMTVYYAVETOL GTO COUOTION TOV TEPLEYOVTOL GTO OEPLO PEVLLO, GOV OTOTEAEGLLOL
™G O1EAEVONG TOL aéPa OO TNV GTEVOTO TOL OKPOPLGIoL, aKoAlovBel N TpdGKpoLoN
Kot 1 axoploio adpavomroinon kot GVAAOYN TV copatdiov oto eidtpo. H pébodog
YPNOOTOIEITOL Y10 TNV KAUGLOATOTOINGCT TOV OMPOVUEVOV GCOUOTIOIOV avaAoya pe
NV 0EPOSVVOUIKT TOVG StapeTpo. To tedevtaio eivar cuvapnon ¢ Pong Tov aEpa
(1ox0¢ ™G avTAinG) Kot TOV GLGTAUATOS OKPLPLGIMY, EGUVPICUATOV KoLl ETPAVELDV
oLALOYNG, T omoia kabopilovv e molov cuykekpiévo tpodmo Bo kataveunBodv ta
Yovopd, ta Aemtd Kou To vIEpAenta copotiow. H cuveyng ehdttoon e StapéTpov
TOV OOV, 1 TOVTOYPOVN avENGN ToL TANBOLE TOV aKPOPLGIWY (OTTOV) avA ETITEOO
dmOnong kot n cvverakoOAoLON avENCT ™G TAXHTNTAG PONG TOL KIVOVUEVOD PEVUATOG
aépa 660 mANolel oV €E000 TOVL OEIYUATOANTTY, OLUOPPDOVOLY TNV TEAKN
KOTOVOUT TOV 0®POVUEVOV coOPATiov ota odeopa emimeda (Koviptlng xot

Yapapa-Kovotavtivov, 1994).

Yuvnlmg o ypdvog pag detypatoAnyiog Olopkel amd KOmOw AENTA TG GPOG Kot

umopel va téost £0¢ TOAEG dpeg N Ko NuéEpes. Avtodg e&aptdror amd To emimeda
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pOTAVONG 01O YOPO detypatoAnyiog kot tov Pabud evaiohnciog g avaALTIKNG
pebooov mov Ba axolovOnbei. Bdpoc copatidiokng VAng ico pe 10 mg oeg
0mO10ONTOTE OO TOL GTASLOL TOV OELYUATOATTN EVaL KOTE TPOGEYYIoT TO AV Op1o yio
™G OEYUOTOANYIEC OV UTOPEl VO TPAYLOTOTOMGEL O OELYHOTOATTING OVTOG. X€
LEYOADTEPES GUYKEVTPMOOELS COUATIOIMV Tapatnpeital OTL To. GVAAEXDEVTA oTaL PIATPQL
OOUOTIOWN, GLUTAPACVPOVTOL KOl 00N YOVVTOL TPOG TNV ££000 TOL SEIYUATOATTY|, ATO
10 pedpo aépa. Q¢ €k TOVTOL pio detypatoAnyio mepimov 24 wpdv, OmOTE Kol
dépyeTan 0YKoG aépa 160 pe ekeivov mov mepimov yperaletar Evag eviiukag avOpwmog

Y0 TNV OVOTTVOT) TOV TO 24-m0po, £IvOiL 0 EVOEIELYLLEVOC YPOVOG SETYUOTOANYING.

ENUEIOVETOL OTL O GUYKEKPIUEVOS OELYLOTOAMTTNG EVOEIKVLTAL TOGO Y10 LETPNOELS GE
£0MTEPIKOVS YDPOVS (Ypaeia, EpyosTdota, GALOVG YMPOLS EPYOCIOG, KATOIKIESG KTA.)
060 Kol 0 €EMTEPIKOVG YDPOVG ©TOLG omoiovg efetalovianr mePPAALOVTIKEG
oepyaocies. Ilpwv v évapén g derypatodnyiog Oo mpémel GYOAUGTIKA Vo
kaBopiCovtar o1 mAdkec, eved ta @iktpa Bo mpémel va Luyilovtor VIO PLGIOAOYIKEG
ouvOfKkeg ypageiov (25 °C, amo@uyn VYNAAS oyeTIKAC VYpaciag Tov aépa KTA.). Koid
etvat va dtetnpovvtal ta pidTpa 6 ENPavTipa Yio TNV AToQLYY| ETUOAVVONG TOVG OO
popla vepod 1 GALEG yMUIKES 0VGiES, £0¢ TNV dpa NG {hyoNng, Kol KATOTY TOVTOL Vo
tomofeToVVTOL OTNV KATAWYVEN, HEYPL TNV Muépa mov Ba avaivBodv o610 YMUIKO

OVOADTIKO EPYOCTNPLO.

Ta ¢idtpa mov ypnowomomOnkav Yoo v otofuky pérpnon g palog tov
COUATIOIOV NTAV AdPAVY] GTO ATLOGPALPIKA OEPLO. KOl COUATIOW, OTIC CVYKEVTPDGCELS
Kol 11§ cvvOnkeg Tov TEPPAALOVTOG TNG TEPLOYNG OEtypatoAnyioc. XpnoyoromOnkay
Koth mepintoon, eite eiltpo and iveg yoralio (QFF — Quartz Fiber Filter) 0 iveg
vaiov (GFF — Glass FiberFilter), gite and Teflon (PTFE). To cOvoro towv @iltpov
VTGOV TAPOLSLALEL LYNAY 0mdO0GN GTN GLAAOYN TV CLOPOVUEVAOV OTUOCPOPIKDOV
copatdiov. [pw v detypatoinyia dev €yve Kapia eneéepyacia tov OIATpv, EVO
oe éva mocootd 10 % mepimov TV cvAleyopévav @IATp®V, YOO TO GUVOAO TMOV
SPOP®V  SELYHOTOANYLDV 7OV  TPAYLOTOTOMONKAY OTNV  TOpOoVoH  £Pyacia,
avaivdnkov ToeAd detypata (blanks), tpoxeipévon va extiumbodv kat ev ocvveyeio va

apopeBodv Ta EMIMESD TOV SOPOPOV YNUKDOV PLTOVTOV 6TO KoBapO GikTpo.

124



4.3 AsrypotonTic 6To0KOV TPOGILOPLIGHOD TNG CLOPOVUEVIS
copatotekis vYing PMyg (Sequential sampler)

O derypoatornmeng Sequential g etoupeiog Thermo, etaipeic mov 10pvOnke o1y
Moaocayovcétn tov HITA 10 1956 and toug eAAnvooapepikdvovg adeipotc [Naopyo kot
Iévvn N. Xoatlomovio kot tov [1étpo M. Nopuko, amotelel Sty LATOANTTN OVTOUATNG
N yewpokivnng evarlayng eiltpov (Sequential Particulate Sampler, FH 95 SEQ with
EU-PM-10 LVS, sample inlet, 2.3 m*h, Thermo, USA). IIpoxettor yio. detypotolime
Le evoopatmpévn avikio otadepiic porg, iong pe 2,3 m¥h + 1 % (Ipétomo EN12341
vy otofukn pétpnon oawwpovpevov copatdiov PMig, CEN 1998). O dwepydpevog
oyxog aépa dlopBdveTan ¢ TPog TNV BepoKpacia Kot TNV ATHOGPAPIKY| THEST). TNV
006vn tov opydvov omodidovtal TOG0 0 PETPOVUEVOS OYKOG, 060 Kat 1 dopBmpévn
T Tov. TV Ewova 25 @aivovtar 1 Loper] Tov 0pyavoy 6TO E6MTEPIKO TOV, KOOMDC

KoL £V0. OTAOTOUNUEVO SIAYPULLLLOL POTIG TOV OEPO KOL TV PACIKAOV LEPDY TOL OPYAVOV.

PR \ EUPMIO K - .
Ak ,d —\‘ Filter cassette magazine

23’ |

E——J[Filter transport

Orifice

Ewova 25 ®otoypogio tov dsryparorimtny Sequential ko oympotiké diaypappe pofig pe
aVOTOPACTAGT TV TRRATOV TOV.

O derypatoAnming elval KOTAAANAOG Yoo T pétpnon tov kAdopotoc PMig tng
copotdlokng palas. To opyovo dwabétel kaoetiva 16 Bécemv, evd o1 VTOdOYEG TV
QIATpOV givar KatdAANAeS Yoo TNV @lo&evia eidtpav dtapétpov 47 mm. Xvvnbwg pe
TO OPYOVO OVTO TPOYUATOTOLOVVTOL 24-mPEG OEIYUATOANYIES, LE SOLVATOHTNTA CLVEYOVG
TOAVNUEPNS CLALOYNG COUATIOIOV GE d1d0Y KA dtapopeTikd @idtpa. Mmopodv va

ypnoorombovv eidtpo S10POp®V €W0MV, OT®MG Yo Topddelypuo @idtpa amd {veg
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varov (GFF, Glass Fiber Filter) | yohoalia (QFF, Quartz Fiber Filter), piAtpa Teflon
(PTFE), gpiktpa kutTopivng KTA. avaAoyo e TO YMUKG €101 TOV HoG EVOLUPEPOVV.

4.4 Opyoavo ovveyovg KOTAYPOPNS TNG CVYKEVTPOGS palag
aropovpevev copotdiov (Eberline FH 62 I-R)

H ovykévipoon ¢ copatidokng pdloc oty meployn tov Axpotpiov Xaviov
(ITolvteyvelovmodn, Kovvoumdiovd)  mpocdlopicTnke  YPNOUOTOIDOVING  TOV
detyporonmrn Eberline FH 62 I-R (FH 62 I-R Particulate Monitor, Eberline
Instruments GmbH). O vToloyIopHOG TG GLYKEVTPMONG THG GVLYKEVTp®ONG ualag tov
ALOPOVUEVOV GOUATIOI®V YiveTol petpmvtog v eacbévion g axtivoPoriag £ mov
EKTEUTETOL OO 1oL padlevepyd Tnyn Katd ) délevon g péoa amd v KnAida Tov
eidtpov evamdbeong tov copatidiov. Tnv aktvoBoria S (copdtia f) amoterel vépog
NAEKTPOVI®V TTOL KIVEITOL L DYNAT TOYLTNTO KOl TO 0To{o TopdyeTol amd TOV TVPVA
€VOG OTOHOL Katd TtV padievepyn petantwon tov (radioactive decay). IMapdiinio
HETPATOL O OYKOC TOV 0€PO OV OLEPYETAL TOV OpYdvov, AauPdvovtag voyn HeE T
Bonfeta acOntpwv, 1 Beppokpacio tov eEmteptcol TEPPAALOVTOG, TOL ECOTEPTKOV
TOU OPYAVOL KOl TOL €VOlLAUEGOL CwANve, o omoiog Oepuoiveror ce opiopévn
Oeppokpacio. TPOKEWEVOL Vo amoeevybel 1 €l0000C GTO OPYOVO OTUOGOALPIKNG

vypaciog.

To 6pyavo cuvodevetarl and tpelg daPopeTikég kePoAES (TSP, PMip kaw PMys) ko
Katd epinTmon ypnowonoteital n evoederypévn. H cvAloyn tov copatdiov yiveton
Tave o QiATpo vav vdiov (GFF). Me v towtdypovn tonobétnon o€ évav otadud
OEYHOTOANYIDOV VO OHOL®Y TETOIWV Opyvmv, OTov To éva Ba @épel TV KeQaAn
PMyy, evdd 10 debtepo Vv Ke@aAr PMy s, emttuyybvetar Tovtdypovn HETPNOT TOGO TOV
Aentokokkov (PMzs), 600 kor tov yovopokokkov kAdouatog (PMig—PMazs) tov
AWPOVUEVOV COUATIOIOV otnv Tteployn. To dpyavo divel o€ mpaypatikd ypovo

GLYKEVTPMOT TOV CONOTIOIMV 6T0 TEPPAALOV OTTOV TPOYUATOTTOLEITAL LETPTO).

To gbpog cLYKEVIPOGEWDY TOL Uopel va KoTaypdwel 1 cuokevn Kupaivetol ard 0 Emg
5000 pg/m® pe drokprriky woavotnro 1 pg/me. Ot Tipée suyKévipmone Kataypaeovot

Kk@0e mévte 1 0éka méEvTe Aemtd (avaAioya pe TG avaykeg e péEtpnong). Ta dedopéva
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apyIKG KoTaypaeovial mpoowmpive ot HvAun evog Kataypagéo dsdopévaov (data
logger) kot and ekel péowm €01KOD TPOYPAUUATOC OmoONKEDOVTAL GE AVOYVAOCLUN
LOPON VoK GE TEPUATIKO NAEKTPOVIKO VTOAOYICTN TOV €IVOL GUVIESEUEVOG LE TOV
Kataypoeéo dedopévav. H xoataypagn g cuykévipmong ToV GoOUATioV 6€ TOGO
UIKPA  YPOVIKA OlOCTAUATO EMITPENEL TNV TOPOATIPNCT TOV OOKVUAVOEWV OTN
OLYKEVTPMOT TNG ATHOCPOPIKNG COUATIOKNG HAlag pe amoivtn akpipela, evd ta
dedOUEVA QVTE UTOPOVV GTN GLUVEYELN VOL GUGYETICTOVV LE TNV TOPAAANAN StakbOVoT
ALV  aTHOCEUPIKAOV TOpapeéTpov (Tpoéhevon aepiov palov, 6lov, exmoumés

TOMIKNG KMPOKaG, ToyOTNTO AVELOV KTA.).

Mo povado FH 62 I-R, aroteheiton omd to akdAovba téccepa factkd TUqHoTo:
1) v kevtpkn povado

2) 10 cvotnpa derypotoAnyiog

3) v avtMa

4) ) povada Kotoypapng

H apyn Aettovpyiag Tov opydvov gaivetor oynuatikd oty enopevn Ewova 26.

Com1

Com2

/H]

l options LC-DéspIay

pg!;rgna softkeys

Ewévo 26 Apyn Aertovpyioag Tov opydvov péTpnoeng amwpovpsveov copotwiov FH 62 I-R, ta
Paocwéd pépn Tov omoiov seivor: (1) Odlopog pérpnong oviopov, (2) Odropog I ovriioyig
ocopaTdiov kor pétpnone, (3) Odrapog II kevov, (4) Inynq F axtivoPoriog Kr-85, (5) Odarapog
avtietaOpuong 11, (6) Oaiapog avrietaduiong I, (7) Odrapog avrictdOpions wviepov. X 0éon
(11) 1 TePrLoTPEPOPEVI PIATPOTULVIO. GUALOYNG TNS COUATIOWOKIG VANG.

[T ocvykekpyiéva, yia vo Tpaypatoromdel n HETpNon YPNOUOTOIOVVTAL TOVTOYPOVA
d00 KovaMo dloyEtevong G axktivofoiiag mave oto @idtpo. To éva dpyeTon HEC®

™G KNAldag 0mov cvAAEyetan To delypa Kot To dAro diépyeton amd Kabapd eiktpo mov
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OVTIOTOlYEL G UNOEVIKT] GLYKEVTPMOT). XTO TUNUO avTloTabuong eival tomofetnuévo
éva. otafepd Aemtd Ehacpo Titoviov oto onpeio avtiotoriog HETaED Tov BaAdpov
avtiotaduiong I (onueio 5) kot Tov Bardpov avtiotdduong L. To éhacua avtd £xet To
1010 €101K6 PBdpog pe v tavia tov eidtpov. To dpyavo ¥pPNGHOTOLEL TN PASIOUETPIKN
apyn ¢ e&acbéviong copatdiov B dvo akTvov pe T péBodo g avtioTdduionc.
Ady® ™G TOpamAve dEPYUCIOG EMTLYYAVETAL LEYAAN axpifela Tng HETPNONG KOOMC
v kéBe petpovpevn Tl opiletar p TN ovOEOPAS GE  SLOPOPETIKO TUN L
HETPNONG TOV 0pYAvoV. AVTO TO TUNUO AVAPOPAS GUVOEETAL UE PLGIKO TPOTO WE TO
TUNUO. LETPNONG, OTOTE LIAPYEL Kol 6Ta OV0 GLOTAUaTe M 10w emidpocn amd TiG
dtakvpdvoelg g Bepuokpaciog kol g mieong Tov mepiPdArovtog. Avty lval Ko n

Bacwm cuvOnkn yia v axpifela kot ) otabepdtnTa TG avIoTAOong.

[Ipaxtikd, 660 TPoYwPE N GLALOYY TS COUATIONKNG VANG EMAVEO GTNV GIATPOTOVICL,
1660 av&aveTat To mhX0g TG LEAOVNS KNALdAG, Kl ¢ €K TOLTOV TOGO g&acBevilel Tnv
évtaomn g axtivoforiog S mov aviyvevetatl. To niektpikd onua oty €000 divel avd
ndoa otiyun ™ pudlo copatdiov mov €xel cvAleyxbel oty knAida tov @iktpov. To
onuo pEtpnong oty £6000 A evicoyVeTonl Kot QTaveL HEG® VOGS AVAAOYIKOD YNELoKoD
LETATPOTEN GTNV KEVIPIKY VITOAOYIGTIKY HovAda. ATd TN ypovikn avénon g pnélog
Mg okdvng vmoroyiletar Ko dlveton oty 006vn péETpnong n ovykEVIp®on Opyavo
YPNOUOTOLEL TN PASTIOUETPIKN apyn TN e&acBéviong copatdiov £ d0o aktiveov pe
péBodo g avtiotdabons. Adym TG mopamdve Jlepyaciog emTuyxdvetal LEYAAN
axpifeto g pérpnong kabmg yia kébe petpoduevn tiun opiletor pia T avaeopas
0€ OLLPOPETIKO TUNIA PETPNONS TOV OPYAVOL. AVTO TO TUNUO OVOPOPAS CUVOEETOL UE
QULGIKO TPOTO WE TO TUNHO HETPNONG, OTOTE LIAPYEL KOl GTO OVO CLGTHUATA 1] Ol
enidpaom and TG dakvUdveelg TG Beprokpaciog Kot g mieong Tov neptPdAlovtog.
Avm) elvar kou 1 Pacikn ocuovOnkn yuo v akpifeld Ko ™ otafepdTNTOL TNG
avtiotabons. ‘Eva xaBapd tunuo g towviag @idtpov petaxiveiton otn Oéom
pétpnong. O aépag Tov mepPAALOVTOG avappOPATaL 0O TO GVGTNIA SELYUOTOANYING.
Ta copatidie okdvng mov mepi€yoviatl oTov aépa evamotifevtar 6to @iktpo. H tovia
TEPIOTPEPETOL OTAV 1) KNAOX OMOKTAGEL TO UEYIOTO QOPTio OV £Yovue opicet
(ocvvnBwg 1500 pg) M va Eemepaotel KATOLM 0O TIG TOPUUETPOVS AAAAYNG TOV GIATPOV
(xpOvog MUEPAG, TPOEMAEYUEVOS YPOVOG detypatoAnyiog, mopoyn aépa). Metd amd

Ka0e adAayr] eIATpOL TTparypaTOTOLEITOL VTONOTA Lo POOLGT UNOEVIGHOV.
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Koatd ) derypotoinyio to méyog t1ov copatidiov avéavetal oTadloKd, LE OmOTEAEGLO
va eacBevilel v évtaon g akTivoPoAlag f, e OmOTEAEGUO TO NAEKTPIKO CIUO
otV ££060 va avéavetat. To onpa e£6d0v divel avd Taoo otypn ) nala copatdiov
7oV £yl GLAAEYDEL GV KNAIdA TOL PIATPOV KO LE TOV TPOTO OVTO EYEL TN dVVATOTNTO
Kavelg va vTohoyicel TV cLYKEVIP®OT TV copatdiov. ['a tov vToAoyiopd g
OLYKEVTPMONG NG OKOVNG UETPATOL UE OKPIBE O OYKOG TOV PEVUOTOS 0P, TTOL
napéyxelt 1 RPM puBuicpévn avtiia kevod mov cuvodedet 1o 6pyavo. ITo cuykekpuéva
Y. Tov vmoloyiopd g pdlog oto @idtpo axoiovBovvtar to €&ng Prunota. O
OVIYVELTIG TOV OPYAVOL UETOPEPEL HEGH TOL EVIGYLTH TOL OaAdpov toviopuold éva
onua taong U, 1o omoio elval avaioyo pe ) palo tov copatdiov oto ¢gidtpo. O
EVIGYVTNG TOL BOAGUOV 1OVIGHOV HETOTPEMEL TO dtopoptkd pevua DI tov Boddpov

pétpnong kar avtiotdduong oe taon U. H pala tov copatidiov my vroloyiletor and

™ oyéon:
mU = I:time X I:cal XU (29)
pe
ot
I:time = ZTM (30)
0oV

Fiime 0 mapdyovtag 016pBmong Adym @Bopdg tng mTyng

t o ypovog peta&d g nuepounviog g LETPNONG Kot TNG NUEPOUNVING EGUYWYNG
™G TYNg

T1p 10,76 £t (xpovog nulong tov Kr -85)

Feal 0 mapdyovrag Babpovounong paloc oe ug/V mov kabopiletar omd 1o dpyovo Katd
™ Pabpovopunon ko

U n tdon tov evicyvt tov Hardpov oviopob og Volts.

YvvnOmg 1o dpyavo pétpnong copatidiov FH 62 I-R ypnoonoiel yio tov vroroyiopd
™G ovykEvIpmang v tumikn pébodo g ypoupikng maiwvdpounong (LR, linear
regression). EvaAilaxtikd, pmopovv va ypnoiomombodv kar dbvo dAleg pébodot, n
puébodog pétpnong tov pvbpov  pe ynowkd o@idtpo (RM, Ratemeter) xotr m
npoympnuévn uébodoc ymoerakod eiktpov (ADF, Advanced Digital Filter), mov oumg
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0€ GYETIKA oTOOEPEG MG TPOG TO YPOVO GLYKEVIPAOGEIS oKOVNG divouv TG 1016 TIHES

OLYKEVTPMOTNG LLE TNV YPOUUIKT] TTOAVOPOUNON.

Ymv Ewéva 27 mopovcidletal n apyn VITOAOYIGHOD TG cLYKEVIpWONG pe T pébodo

NG YPAUHUIKNG TOAVIPOUN oG HE 6TAOEPO YPOVO TAAVOIPOUNGNG TReg.

Tg,, [MLE i
mMre=28 = Tryg [~ Cpp
digital linear _
mass filter regression

Ewévo 27 Zympotikny avemepdcTtact) TOV VTOAOYIGHOV TS CVYKEVTIPpMONS pe 1 pédodo g
YPOURPKNG TOAVEPOuN oG,

To ofua g palag mepvael, Tp®@TO o' OAo amd £va Yneoko @iAtpo pe otabepd
xpoévov RC, 6mov RC=1/30 tov emheypévov yxpdvov maitvdpoOunong Treg. AT TN
YPOVIKY] GUUTEPLPOPA T®V TIUAOV NG HAlag vroroyiletal n kKAlon ¢ nalag g mpog to
xpOvo pe ™ péBodo twv erdyioTmv teTpaydvev. H kiion g evbeiog divel to puBud
petaforrc g palag oto eiktpo dm/dt, o omoiog givor avdloyog TG CLYKEVTPOONG
g okovng. To ypovikd ddotnua péco 6to omoio vroroyiletor | KAion givar o xpdvog

noAvdpounong Treg, Kot pmopel vo opotel amod 5 £og 240 Aentd g dpoc.

O vroAoyopog ™G KAIoNG yivetor amd v akdAovdn oyéon:

=—" (31)

0oV

dmg/dt n Khion g KaumTOANg ToAvdpounonc (ug/s)

N 0 ap1OUOG TV PETPOVUEVOV TILMV (cLuVNB®G 60)
ti TO YPOVIKO onpeio pétpnong o€ S
m; N T g palag Tov eidtpov og pg

—

N péon T tov kot

3|

N péon T Tv M;.
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O vmoloylopOG NG OLYKEVIP®ONG OKOVING oamd TNV KAIoN NG  KOUTOANG

noAvdpounong yivetal and tov TOTO:

Reg
Co=—d (32)

0oV

dmgr/dt 1 Khion ¢ kapmdAng TaAvépounong (ng/s)

Treg 0 YPOVOG TAAVOPOUNONG GE S KOl
\Y 0 OYKOog TOL 0€pa OV Exel TEPdoEL omd TO QIATPO KOTA TN SIAPKELD TNG
TOAVOPOUNOTG.

AxorovBdvtag v evdedelyévn GLVTNPNGCT TOL OPYAVOL, T®V ooHNTHPOV, TNG
avTAIOG Kol TOV KEQPOADV UETPNONG (TOKTIKOG KOOOPIGHOS TOVG, XPNoN YPAGOL) Kot
aAralovtag v padievepyd anyn petd amd 10 — 14 ypdvia ondte ko xel e€acbevicet
OPKETA M £VTOON NG, TO OPYOVO UTOPEL VO TAPAGYEL AELOTIGTES GLVEXEIG LETPNCELS Yo

LLokpOoYpOVIESG TEPLOOOVG.

4.5 0pyavo KaToypo@i)s COUATIOUKAOV KaTavou®v (SMPS)

H xotaypagn Tov coUATIOWKOV KOTOVOU®DV TOV AETTOV OEPOAVUAT®V GTINV
ATULOGQAIPO TNG TTEPLOYNS TOL AKpwTnpiov, mpaypatoromdnke yio &va dtdotnua 6
ETOV Ue évav peTpnt copotdokng kwvntikotntag (SMPS+C, Sequential Mobility
Particle Sizer and Counter, Ultrafine Particle Counter, model 5.403, GRIMM,
Germany). To 6pyavo amotereiton amd dVo KOplo LEPT), TOV UETPNTH CLUTVKVOUEVEOV
couatwiov (CPC — Condentation Particle Counter) kot tov avaivty ta&vountig
(classifier) drapopiknc kivnrikodtntag (DMA — Differential Mobility Analyzer) (Ewéva
28). Iotopika, non and to 1907 o Zeleny kot xatomv ot Roman (1923), Hewitt (1957)
ko Witheby (1966) cvvéraPav v 18éa tng dnuovpyiag tov tpdtov DMA, mov 1
apyn Aettovpyiag tovg otpiletar otov nAekTpootatikd dSaymplopd (electrostatic
classification) tov Aentdv copoatidiov. Me v dovield tov Liu ko Pui to 1974, 40
xpOVIa TPV, TEOMKOV Ol BAGELS Y10 TNV EUTOPIKT TOPOY®YY| TETOI®V CLGTNUATOV. ATO
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v oekaetio Tov 1980 K1 émerra TA00G EMGTNUOVIKOV OHAO®V aGYOANONKAY pe TNV
Beopntikn tekunpioomn, dAAL KOl THV KOTOOKELY] GUOTNUATMOV TOL VO LETPAVE LE
a&lomiotio T0 TAN00G TOV VIEPAENTOV COUATIOIWY, EMAVOVTAG GTadoKE Eva TAN00G
TPOPANUATOV TTOV ELYOV VO KAVOLV LE TO KOTOGALO PLETPTONG TTOL OAOEVH 0dNYEiTAL GE
pKpOTEPES OLAUETPOVS KAT® TV 10 NM, TNV PETPNON POPTIGUEV®V 1| U COUATOIOV,
v HeETpnomn vypav N Enpodv copatidiov, kabaong kot to péyeboc (mAnbog, emedveia,
6ykoc) kot ™ popeny (AN, dN/dlog(Dp), dS/dlog(Dp) ktA.) mov Oa petpnOei kor Oa
ekQpaoel TopacTaTikOTEPE Kol axpiBéotepa v copatdiokn koatavour (Reischl

1983 ka1 1993, Scheibl kou Porstendorfer 1984, Kousaka 1984).

Ewévo 28 To o6pyavo pétpnong 100 1A000G TOV ATHOCPUIPIKAOV ULOPOVUEVOV COUATIOI®OV TOV
xpnoonotOnke oty mopovoa epyosic (CPC — DMA, SMPS, GRIMM).

To 6pyavo cvvodevetat omd dVo drapopetikovg DMA. Tov “long DMA” o omoiog £xet
™ Svvatdmra (6plo aviyvevong — detection limit) pétpnong tov mAnbovg TV
copotiov yo dapétpovg and 11,1 nm péypt copatidin dwopétpov 1083, 3 nm kot
tov “medium DMA” mov £yl dtakprrikn ikavotnto ota 5,5 nm kot péypt ta 350,4 nm,
TPAYLO. TTOV TOV KOOIOTO TEPIGGOTEPO KATOAANAO YloL £PELVA OV GTOYEVEL OTNV

EKTIUMON TOV S1EPYACIOV TOL GLUPAIVOLY GTO UIKPOTEPO VIEPAETTO COUOTIONL.

H mopdAAnin ypfion tov dvo mopomdve enpuépove cvotudtov (CPC kor DMA)
KOTAPEPVEL O TPAYLOTIKO ¥pOvo, aldmiota, ue akpifela kot oAy Ko evouctncio
oTg petaforég tov mTANBovg TV copaTdinV, va amodnost 6e cuveyn Pdon v
TPOYUATIKY] Kotavourn mAnBovg kot peyébovg evog copatidtakod minbvopod. Tao
oTolyEia aVTd PETAPEPOVTAL HEGH TPOYPappatog (Software) mov cuvodedel To Opyavo
SMPS c6¢ nAekTpoviKd VIOAOYIGTH, HEG® TOL OTOIOV YiveTal O EAEYYOG TOL OPYAVOV.

[MapdAinia kataypdeovior to otoryeion g pétpnong (Beppokpacio, ATHOGEUIPIKY|
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mieon, Taon KTA.), KobmO¢ Kol Thava ceaipato Katd v pétpnon. v Ewova 29

eaivetal To owdrypappa porg tov CPC, ue ta Bacikd uépn tov.

"':‘;:‘RSQSQ :
Wmeeset) BOUTAVOAN T . 1%
guocoa s =
L, @777
. .‘.&;,}\\;__
gigodog | == £
Geiypatog  yipog kopsapol 7
I

££od0¢ uypadiog

Ewéva 29 Awdypappo poijg kon ta Pactkd pépn tov opydvov pétpnong tov TtA0ovg TOV AETTAOV
KOl VTEPAENTOV CONATIIIOV.

Apywcd T0 pevpa Tov aéplov detypotog gioépyetor oto yodpo tov DMA. To DMA
amotedeitoar amd 00O KLAWVOPIKA OUHOKEVIPO MAEKTPOOID KOTOOKEVAGUEVO OO
avo&eidmto ydAvfo Kol OTOHOVOUEVE MAEKTPOOTATIKA TO €éva amd To dAro. To
e€oTEPIKO MAEKTPOOO oLVOEeTOL pe TNYN PEOMOTOC LYNANG Thong kot givol
popticpévo Betikd. H eicodog tov aéplov deiypatog yivetor amd v KOpLON TNG
otAng ko axoAovBel a&ovikn kivnon mpog ta kdtw. To peduo tov aépa (sample
flow) éyer pia pony g ta€emg towv 0,3 Ipm (liters per minute, Aitpa t0 Aemto).
[MopdAinia eravoakvkAogopel KaBapdg QIATPAPICUEVOS OEPIS EVTOG TOL GUGTNOTOS
o omoiog Otevbetel tn pon kor TV TOXVTNTA TOV COUATIOIMV GTO EGMOTEPIKO TOV

opyavov. H pon awtng g pépovoag ponic (sheath air) givar 3 Ipm.

ITo ocvykekpyéva, To deiypo SEPYETOL aPYIKA oo o padievepyd Ty Americium
(Neutralizer Am-231, model 5.521, GRIMM), kaAd mpo@uiayuévn evtdg OMkng and
avo&eidmto yarvPa. H mnyn exnéunel cuveydg copdtio o (alpha — mopiveg He), pe m
Bonbeta twv omoimv Ta depyOUEVH COUATIOW, | CLVIPITTIKY TAEWOYNPIN TOV OTOi®V
etvar ovdétepa, amoktovv OeTikd M apvnTikd eoptio. Me PBdon 10 @optio TovE, MOV
etvar avédloyo tov peyébouvg kar tng pdlog Tovg, T POPTICUEVO OLTE GCOUOTIOW

gloépyovion 6tov KLAVOPKO mukveot (DMA). ko kabdg epapuoletor ota dkpa Tov
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DMA petapailopevn téon (amd 10000 Volts, peiodvpevn otadokd péypt va
UNOEVIOTEL KOK.), OPYIKE UETPOVTOL TO UEYOADTEPO, COUATIOW Kol OTAOKA OGO
nepvhel o ypdvog ta pikpotepa. H popoen evog khaowod DMA anewoviletar otnyv

Ewova 30.

-
I—, |—| Eioodog xabapou aépa

e —]

[ L

Napoxi vynArig Tdong

Eioobog aspiou deiyparog

Pon I Wy -

I ‘E€odog aspiou deiyparog
I:'.-::-: TP I P R W I =i g

Y I WY T RN TN g

Ewova 30 Oyn gykapoirag topg Tov dtagopikot avaivti copatidiov (DMA).

O ypovog yuo. TNV 0AOKANpmoN evOc kvklov pétpnong (run) eivar yuo to long DMA
406 s (6 Aemtd ko 46 devtepdrenta), evd yio to medium DMA eivon 230 s (3 Aentd
kat 50 degvtepdienta). To aéplo delypa Kot 6T dVO TEPIMTOGELS dywpileton oe 44
Kavalo (size bins). EmumAéov oty d1dtaén napepPaAletol GOGTNHO TOV OmOTEAEITOL
and KLAIVOPOLG €VTOG TV omoiwv VIAPYoLY TOcOTNTEG €vePYoD AvOpoka Kot
opapdiov oihikac (Si02) mov Bonbodv oty e€lcoppomnon Kot otafeponoinon g
OYETIKNG LYPAGIOG TOL WHETPOLUEVOL pedpatog copatdiov. H oidika xabhg amd
TOPTOKOAM omoypopatiletonr pe v amoppdPNon TS VYPUGING TOL QEPOLV TA
copatiow, Ba mpénel va avrikabiotator kdbe 3-6 nuépeg Ko va gvepyomoteital €k
véov. Avtd yivetar pe v 0épuaven g otovg 80 °C yia 18 dpeg, ondTe amoKTd €K

VEOL TO aPYIKO TOPTOKOA YPOLLAL.

AoV daywp1otovV oto 44 SPOPETIKG OVTA KOVAALL TO COUOTIOW, ELGEPYOVTOL OVA

KMo otadiokd otov xdpo tov CPC, 6mov petpdror 1 cvykévipoon mandovg (BA.
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Ewoéva 31). Tovto emruyydveron pe tov €€ng tpodmo. To aegpodIvpa €1GEPYETAL HEGH
T00 coiqva otn 0éon A oto yopo eumoticpov (C) ¢ Ewodvac 31, o omoiog
naporopBaver adtdiewmto adkooAn amd eEntepcd doyeio (N). Exel vadpyet viendlito
mov meEPLEYEL K-Povtavorn vrepkaboapng ocvotaocng. H Oeppoxpacio tov doyeiov
Srutnpeiton otadepn ko ion pe 35 °C. To eioepyOuevo pedpo. delynotog cuvavtd 6To
YOPO OVTOV TOVG TOPAYOUEVOVS OTHOVG TNG OAKOOANG, Ol omoiol akoAovOmvTag TV
dwdpoun TV copoTdinv, eoépyovtal poli Pe oVTOVG OTOV EMOUEVO YMOPO, TOV
ovpnvkvety (E), omov n Ogpuokpocio dwatnpeitar otobepny otoug 10 °C. Exel ot
VIEPKOPECUEVOL OTUOT TNG GAKOOANG GUUTLKVMOVOVTOL ETAV® OTNV EMQAVEINL TOV
COUATIOMV, LE OTOTEAEGHO OVTE VO, OTOKTHCOVV HEYEHOC TOALUTAAGIO LEYOAVTEPO
TOV aPYIKOV, HEYPL Kat kKdmowo um. H dadikacio avtn ivor amapaitntn, TpoKeUEVOL
10 péyefog TV COUATIOIMV VO TOKTAGEL TO GOITOVUEVO OvViYVEDSIUO HéEyehog, Yo
tov petpnt (F) mov akoAiovBel Tov ydpov cvumdikveoong. OvolacTiKd To COUATIOW
001 YOUVTOL GTOVS ATHOVG OAKOOANG Yo VO auENGOVY TO LEYEDAS TOVG Kol £Tot va givor
duvartn 1 daomopd Tov PMOTOC (axtiveg laser) kot amd to pKPOTEPA COUATIOW UE

ddpetpo katm tov 100 nm (=0,1 um).

Ev ocvveyela ta peyeboopévo copatiow eoépyoviar o pla ontikn owdtaén mov
neptapPaver pio axtivo laser kot évov avigvevty avtov. Ekel 1o copotid
damepvouv v déoun ewtog laser kKan pe avtdv Tov TpOTo KAbe cOUATIO dooTelpet
10 pwg (light scattering) ndve otov potoaviyvevt. H dwatapayn (eacBévion) mov
TPOKOAOOV Ta copatidn pe v diédevon toug péow tov laser, mpokolel avdioyn
duadoym petapfoin oto onpa mTov Aappavetot otov aviyveutr. To onfua avtd HEC® £VOG
QPOTOTOALATANGLOCTY, ovayeETon o€ TAN00C alwpoduevov copatdiov (Ewova 31). To
ONUO OVTO HETPATOL CLVEXDG Kot ekepaletor oe mAN00g copatdiov avd KuPikd
EKOTOCTOUETPO N KOt GE GAAEC HOPPEG (EMPAVELNG, OYKOVL 1) LOPQES OVIYUEVES GE
logDp 1 InDp), kot ) avty kataypdeetol oty 086vn Tov opydvov kdabe Eva
devteporento. Ta dedopéva avtd amodnkedoviar Kol GTN GLVEYEW UTOPOHV Vv

eneepyacoToHV G KATOL0 TPOYPULLLO LLE VTTOAOYICTIKE POAACL.

No onuewwdei 6t1 Tpotov €EEAOEL TG O1dTOENG TO AEPLO PELLO TTOL HOMG HETPNONKE
o010 mePIParrov, odnyndet to piypa mpog v £€£000, mEPVAEL AmO £VOL TPOGPOPNTIKO
QIATPO evePYOL AvOpaka OOV KOTOKPOTEITOL TO HEYOAVTEPO UEPOS TOV COUOTIOIOV
Kol TOV atudv 0AKooAns. Emiong etvar onpavtikd to 6pyavo CPC va Aettovpyet oe
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KAEWGTO KAUOTILOPEVO YDPO OVTMC DOTE Vo TOPOUEVEL I Beprokpacio 6Tov YDPo
EVIOG TOV EMITPETOUEVOV OplmVv, To 0Tolo. amd TNV KOTOOKELAGTPLO, ETOUPEior EYoVV

kabopiotel oto gvpog Beppokpacidv 5-30 °C.

i

— - » AmoppognTiig

T Qiktpo

‘.
.. ‘Ex@zon (G) AlgBnTh
- BeSopéviov et (Q)

MeTpnTig (F)
| Kataywpnon
Sebopevov | (H)

5 % e g w "

Aegapevn (N)

.ss:.s % g8 g8 "

ZuptrukvwTig (E)

[
.

. ., . L. . " . e, tes 3 8o

—————————— EicoBog aépa (A)
Opyavo epmmomigpou (C)

Ewévo 31 Awaypoppotikiy avomapaotact) ToV 0pyavov KOToYPoQiS COUATIOKOV aplOuNTIK®OV
kotavop®v (CPC).

To opyavo dwBéter vmodoyés yi va cuvdeBodv ousBntpeg yoo T pérpnon g
Bepurokpaciog mepPAALOVTOC, TG CYETIKNG VYPACING KOl TNG TAXVTNTAS TOV OVELOV
otov mepdAtovia ydpo. To SMPS (model 5403 CPC) pmopei vo. petprioet péypt 10™°
copatiow ava Altpo aépo. Kobbg m odroén eivor petapepopevn kot olabétet
protopio yuoo ™ Asttovpyia g, VIEapyel TAN00G PApPUOYDV OTIS Omoieg pmopel va
xpNoonombei, 1060 Ge E6MTEPIKOVG 060 Kol 6€ EMTEPUKOVS YDPOoLS. MeTpnoels yia
TEPPOALOVTIKG OEOOUEVO, UETPNOELS OE OVTOKIVITOPlOUNYOVIiEG, GTOV EAEYYO TNG
pOmavong omd To ALTOKIVITA GTOLG OPOUOVE, OTNV UETPNOT TOV COUOTIOOKDOV
KOTOVOU®MV GE S1Apopa VYN NG ATHOGOUpaS e Tn Pondeia agpomAdvoy K.4. eivor

pepkég amd TG epappoyEg Tov opydvov CPC.
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4.6 IIpooBeta epyadeio ekTipnong Ko avaiveng
4.6.1 Ewcoyoyn

2V aTHOGQOIPIKT ynueio Tov o1 aAANAETOpAcELS dev Teplopiloviat EVTOG KATOIWV
CLYKEKPIUEVOV Kot oTafep®dV, Ye®YPAPIKOV opimv, ot petpnoelg mediov Oa mpémet
oxe0OV GTO GUVOAO TOV TMEPWMTOCEMVY, VO GLVOLALOVTAL LE UAUKPOGKOMIKA dEOOUEVOL
peyoALTEPNG KAHOKAG, TPOKEWEVOL Vo gipoote o B€on vo TPOcEYYICOLUE TIG
OTHLOCQAIPIKEG OlEPYOCIEG OV HOGC EVOLPEPOLY UE O OEOMOTO TPOMO. XTNV
TEPIMTOON TNG TOPOVCAG EPYOCING, TOL HEASTHONKE 1 SLVOUIKY] TOV OLOPOVUEVEOV
COUOTOIOV TNV ovaToAKn Mecdyelo, ol HETPNOELG TESIOV CLUVOVACTNKAY GE TOAAEG
TEPMTOGELS M TéTow voPondntikd epyaieio, mov PBondnocov otnv kotavonom 1
emoAnBevon peyebmv Tov eovopévemy Tov pag evolEpepay kdbe popd. ‘Etot, epyaieio
onmwg elvar to povtédo HYSPLIT, yia v extipnom tov omicBomopeidv tomv agpiov
palov, m edpeon dSopveopikdv ewtoypaplidv (TEOS) yw v «ivinon tov
ALOPOVUEVOV GOUATIOIMV Kot TV aepiov paldv otnv atudseapa, ol EIKOVEG TOL
TPOEPYOVTOL OO LOVIEAQ YL TNV TPOYVAOGT] TOV KOPOV GTNV TEPLOYN TNG AVOTOAIKNG
Meooyeiov (SKIRON), ot dopveopikés @mtoypapiec Yo TV  EKTIUNGN TOV
GLYKEVIPAOOEMV Y10, T 10vTa. Oeukdv pilav, kabmg Kot dA oV ynuikodv edonv (TEOS),
anetéhecav Pacikd epyaAeion oTNV TPOoTADELD LOG VO KATOVOGOVUE TIG OlEPYACIES
OTIG omoieg VIOKEWTOL TaL owpoVvpeva copatidw. EmmAéov, vmoloylotikd poviéla
Kot aAyOplOHol TPOGOUOIMONG ATHOCPAPIKMV OlEPYACLOV, TO, OTOloL avomTLYONKOV
ot0 Epyoompro Atpocoaipikodv Awwpovpevov Xopotidiov tov TloAvteyveiov
Kpnmg, Ponbncav omv evkpwvéstepn mopovoioon kot Pabdtepn xoatavonomn tov
yiyveoBor tov vréplentov copatidiov oto medio peAEng poc. Avtd emtevydnkov
HEG®O NG €VPECNG OTOTICTIKOV TOPOUETPOV KOl TOV UETOCYNUOTICHOD TOV

TEPALATIKOV dEGOUEVOV GE 0L TEPIGGOTEPO KOTAVONTY) OTTTIKA LOPOT).

4.6.2 Extipnon Tov omofomoperdv agpiov palov (Backward Trajectory
Analysis)
H yvoon tov tpoyiov mov axorovBobv ot aépieg HAales, TPOTOL AVTEG TPOCEYYICOLV
€V CLYKEKPIUEVO ONUEID TOL TAOVITI, UTOPOVV VO OGS POVOLY YPNOIUES OE TOAAEG

epappoyés. o mapdderypo 1 ektipnon g GLVEIGPOPES TOV BPENTIKOV CLGTATIKOV
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KOl TOV 0LOPOVUEVOV COUATIOIMV TOV EKTEUTOVTOL KOl LETAPEPOVTAL TPOG OLAPOPES
KATELOVVOELG KOl OTOGTAGELS OO TNV £PNUO Zodpo Kot TNV €pNUO ZAayel (OTEMIKN
Aopida yng voToL TG EPNUOL Zoydpa) Umopel va yivel E0KOAN KOl ETOMTIKA UE TN
xpon t€tolv Tpoyidv. Ot €1KOVEG amd T LOVTEAN GVTAE YPNCULOTOLOVVTIOL YioL TNV
EPOUPUOYT] TOV QOTOYNUIKAOV HOVIEA®V OlUCTOPES, TOV COUATIONK®OV HOVIEA®MV
doToPAg, KOOMS emiong Yo TV HEAETN TNG KALOTOAOYIOG TOV EMNPeAlEL TN pOTOVON
H0G TEPLOYNG, TO OPENTIKE CLOTATIKA TOL UETAPEPOVTIOL G TEPLOYES UE EVTIOVO KO

TOYKOGLLO EVOLAPEPOV, OTTMG VT Tov Apaloviov KTA.

H avélvon tov omicbonopeidv towv aepiov polov (backward trajectory analysis)
yivetal pe 1 Pon e VTOAOYICTIK®OV HOVTEA®V, TOL £xovv avamtuyBel Tig TeEAgvTaiES
dexaetiec (Fleming «.d., 2012). Yzrdpyovv mOAAG TETOW LOVTEAL VITOAOYICUOD TOV
TopEl®V ToV aepiov palov omong sivar to ARL-ATAD (Heffter, 1980), to HYSPLIT
(Draxler, 1992), to FLEXPART (Stohl «.d., 1998 ka1 2005) ka1 to CAPITA Monte
Carlo (Schichtel kot Husar, 1997). OLa ta mopamdve pLovtélo VtoAoyilovV Tig TPOYIEG
TV oepiov paldv pe oxetikd peyddn apefototnta efaitiog Twv pebddmv TopeprPpoing
o€ EAMMTY HETEMPOLOYIKA dedOpEVa, KaBMG Kot e&ottiag TV vrofécewv mov yivovrol
OYETIKA [E TNV KotoKOpLen petapopd (Mahura «.d., 1999, Rolph kot Draxler, 1990).
[Ma tov Adyo avtd ot Tpoyiég mov vroroyilovtal Tpénel va BempodvToL LOVAYO GOV Lo
KOAN extipnon g péong kivnong o aéplag palag, evd 1o TUTIKO GEAALN GTOV
VIOAOYIOUO NG AmOGTOCNG oV dtavdel pia aépla pala givar g t6éng tov 20 %
(Stohl, 1998).

v moapodcoa epyacios 0 LTOAOYICUOG TMV TPOXIDV TPOYUOTOTOMONKE ¥p1on TOv
AaykpovClovod povtédov HYSPLIT (HYSPLIT 4), to omoio dnuovpyndnke amd to
Air Resources Laboratory (ARL), tov National Oceanic and Atmospheric
Administration (NOAA) tov HITA. To HYSPLIT MODEL (HYbrid Single — Particle
Langrangian Integrated Trajectory) éxer oyedwaotel va vrootnpilel peydro aplOud
TPOCOUOIDCEWY TOV OYeTilovTol He HOKPAS OUIPKELNG UETAPOP, OfYLON Kot
anobeom pomwv. To cuykekpuévo povtédo AapPavel vedyn 1o medio TaYLTHTOV TOV

avépwv, Kabwng eniong ) dlomopd Kol TNV evandfeon mov Aapavovy yopa.

Mo tov vmohoyiopud g omcBotpoyidg pe to poviého HYSPLIT 4 ypeidlovion

opopéva dedopéva €16660v. To povtédo ypnoytomolel tor HETEMPOLOYIKA dESOUEVOL

138



FNL (Final run) am6 t Bdon dedopévov GDAS (Global Data Assimilation System) pe
YPOVIKN] avaivon €51 mpec. Tty mepintwon mov BElovue va Ppodue omcbotpoyld
aepiov palov uéxpt 1o €tog 2006 emaéyovpe FNL (Final Run) eved omv mepintwon
mov Bélovpe va PBpodue mopeia aepimv palov yio nuepounvia amd 1o 2006 péypt
ofuepo emiéyovue GDAS (Global Data Assimilation System). Xt ouvéysio
€100 YOVUE EITE TIC CLUVIETAYUEVEC TOV ONUEID EVOLOPEPOVTOC, EITE TOV KMOKO, €AV
TPOKELTOL Y10 KOToyOPpNpéEVo otabud kpdrove. I'a v mepintmon g Lovdag Xaviov
0 K®OKOG avtdg eivar LGSA. Metd emdéyovpe v evioln «backward» kabdg pag

EVOLOPEPEL 1] TPOEAEVOT) TOV aepimV palmv.

21 oLVEKEWDL EGAYETAL M| MUEpOUNViD, 1| OPA TNG NUEPOS, O GLVOAMKOG YPOVOS (run
time) yio Tov omoio BEAovpe Vo VTOAOYIGOLE TNV OTIGOOTPOYLA Kot TO VYOG TAV® 0d
TNV TEPLOYT| OTO OTOI0 LG EVOAPEPEL VO dOVLE TNV TPoérevon g aéptag palac. Eva
TAN00G AAA®V TOPAUETPOV TOL £YOLV VO KAVOLV KLPIWG LE TOV TPOTO EUPAVIONG TOV
ypapnudtov, sivar dtebéopo. Emmiéov, vmdpyetl n Suvatdtta TonTd)povng 6To 1610
OUAYPOLLLO, OTEWKOVIONG ETAVOAUUBOVOLEV®OV TOPEWDV TOV VO AVAPEPOVTOL GE
SPOPETIKOVS YPOVOLC, 1 1| E0PECT TOV TOPEIDV aepiv HaldV Yol o GUYKEKPLUEV

pépa, OAAG o€ SLaPOPETIKA VYN amd TV EMPAVELL TNG YNG.

Qg dedopéva €16000V 6TO HOVTEAD Ypnolpomomdnkav ot cvvietaypéves 35,5 N
(Bopewr), 24,1 E (avotohwkd) wor n peonuppwvi opa 12:00 yio kédBe nuépa. Zto
oLVOAKO ¥pOVo (run time) ypnoiponombnkay wg ent To mAgictov ot 120 h (5 nuépec)
OALG O€ OPIOUEVES TEPIMTAOOELS Ypnoomombnkav kot ot 72 h (3 uépeg) ot o
mpoondelo va mpoceyyicovpe To ypoOvo (NG TV POT®V KOl VO, EYOVUE TEPIGGOTEPO
peolotikd anoteAéopata. Téhog wc Vyog opicape ta 500 m wdve amd TV emeavelo

TOV £6APOVG.

4.6.3 Opyavo Myng dopvgopikdv eikéveov (MODIS, NASA)

To MODIS (Moderate Resolution Imaging Spectroradiometer, NASA) amoteAei éva
TPpOTNG TAEEMG epyareio yoo TV ekTipunon g mopeiag Tov aepiov palov, tov
ACTIKOV POTOV, TOV EKTEUTOUEVOV COUOTIOOV amd dUGIKES TUPKAYIEG Kol EKPNEELS

neaoteiov, G vePokOALYNG o€ Mo mEPLOYN, TNG Kivnong g OKOVIG TOv
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LETOQEPETOL OO TIG UEYAAEG EPNLOVG TOV TAOVITI TTPOG SLAPOPES KATEVOVVOELS, TV
Boracoiov Kiviioewv KTA. [Ipoxertan yio éva onuavtikd 0pyovo, amoTeEAOVUEVO Omd
Vo pépm, tomobetnéva oe 600 doPLPOPOLS TTOV TTEPIETPEPOVTAL YOP® amd T I'M. To
éva éEpog Tov Ppioketal oty e&mtepikn empdveila tov dopveopov Terra (EOS AM)
Kot To 0g0TEPO 0TV EMTEPIKN EMPAvELR TOV dopvpdpov Agqua (EOS PM). O tpoyiéc
TV 000 AVTOV S0PLPOP®V EIVOL TPOYPAUUATIGUEVEG TG MGTE 0 Terra va Kveiton amod
10 Boppd vOTIOL TPOS TOV IoNUEPIVO TO TP vd 0 Aqua omd to vOTo PBOpeila TPog Tov
onuepvo to amdysvpa. ‘Etot ot dVvo dopuedpot, dwaypdpovtag 14 meptotpopés ava
Nuépa kal e&ottiag Tov OTL KOAVTTOVV o€ KAOE TEPIOTPOPN IO GYETIKA GTEVI Ampida
TOL TAOVNTN, Otvovv avd 16 muépeg mepimov upwe AP ewove g IMng
(http://www.spacetoday.org/Satellites/TerraAqua/AuraStory.html). H Ewodva 32 eivor
L0 YOPOKTNPIOTIKY QOTOYpaGio. Yoo TNV TEPoyn Tov peAetdror €6c. Daiveton
YOPOKTNPIOTIKA M HETAPOPE oKOVNG Tov AauPdvel ydpa amd T Zoydpo TPog TNV

avatoAkn Mecdyelo Bdhacaa.

Ewévo 32 Négn kor ar@poOpevog KoviopTos 6mmg ¢oToypapfdnkay amd Tovg d0pveopovs g
NASA v 18" ®cfpovapiov 2010 ndve omd v mepoy) ™G avetolMkig Mecoysiov (Inyn:
Moderate Resolution Imaging Spectroradiometer (MODIS) on NASA’s Terra satellite, 11:15 a.p.
TOTIKY] OPA).

4.6.4 To mpoyvootiké povrého LKIPQN (SKIRON MODEL)

To Zvompa SKIRON &givar éva oAoKANp®UEVO GVOTNUO TEPLOPIGUEVNG TTEPLOYNG TOV
avartoydnke amd v Opdda Atpoceoupikddv Movtéhowv ko [Ipdyvmong Kopod
(OAM & TIK). H OAM & IIK egivar tpuquo tov Tunuatog duvoikng kot tov

Ivotitovtov Emitayvvtikov Zvomudtov kot Eeappoydv (IEXE) tov EBvikod kot
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Kanodiotprakot IMavemotuiov Adnvav. To ev Adym Zdotnpa ypnoylonoleital o
whve and 20 epesvvnrikd Ivotitovto ko Metewpoloyikég Ymnpeoiec e OA0 TOV
koopo. Baoiletor oto povrého Eta/NCEP, 1o omoio oavamtoybnke apyikd o©10
[Movemotiuo tov Belypadiov kot apyodtepa oto EOvikd Kévipo TlepiBarloviikdv
[Ipoyvircewv (NCEP) tov HITA. Koatd ™ owdpkeia tov €pyov, 10 poviého ETA
avartoyOnke tepartépw oto Ilavemotnuio AGnvov, pe oKomd v EQUPUOYN TOL GTNV
neployn ¢ Meooyeiov, divovtag ToAD KoAG OMOTEAEGHOTO GTNV TPOYVOGCN OKPAi®V
Koupikdv  eowvopévov  (Mitsakou «.d., 2008). Asttovpysi emiyelpnolokd  G6TO
[Mavemotyuo Abnvav (http://forecast.uoa.gr) pe move and 10.000 emokénteg v
nuépa. Mio and 115 dvvardotteg tov SKIRON eivar 1 mpocopoimon tov kHKAOL
okoévng (AMyN-petagopd-evamdeon kol ol EMMTOGES TG oty oaktwvoPoiin). H
avamtuén avtn £ytve ota TAaiclo TV peuvnTIK®V Tpoypappdtov MEDUSE, ADIOS
kot SKIRON ypnuotodotovpeva amd tv EE. To SKIRON egivar éva povaoikod
oLOTNHO IOV TaPEXEL TPOPAEYN NG CLYKEVIPMOONG OKOVNG Kot evamdBeons g
naykoopimg. To cvommua ZKIPON givar 1o kbpro mpoyvootikd gpyoreio e EMY

omov &gt eykotactadel kot Asrtovpyet amd to 1996.

O KOKAOG audpNoNg TG OKOVIG TTEptypapetar omd éva ohvoro Ovrepravav (Eulerian)
eflomoemy. XV atndceapo cuvaviovtol cuvibmg ot e&Ng 4 TOmol cOUOTIOIV:
mmAog (clay), Aemtoxokkn g (small silt), yovopoxoxkn ¢ (large silt) kot dupoc
(sand). Ixava vo petoeepbodv o PEYALEG OTOGTACELS Eival LOVO TO COUATIOWN TOV
V0 TPAOTO®V TOUT®V aPOV 1N ALdPNON TOV AAA®V 000 dev dapkel Tave amd 12 mdpeg
(KéArog x.a., 2007). v Ewdéva 33 @aiveton m mpoyvoon Tov TPOYPELUATOS
SKIPOQN yioo tqv 7" Tovkiov 2014. Onog @aivetor vadpyel TpOyveon UETAPOPAS
oKOVNG amd v Popela Appikn 1660 Bopeta Kot PopeloovaTorkd, OGO Kot OLTIKA,
népav Tov ATAavtikod okeovoy, puéxpt v Koapaifwn, tov Tavapd kot t1g votieg

[ToMreieg Tov HITA.
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University of Athens [AM&WFG! SKIRON Forecast
Dust Concentration Near Ground \ugr-/m31 @7.87.14 at @0 UTC

1-10 1025 25-50 50-100 100-500 500-1000 >1000

Ewkova 33 ®otoypagikn mpbéyvoon tov apoypippotos TKIPON ya tqv 7" Tovdiov 2014. Onwg
QaiveTtor vapyel Tpodyvoon pPETOQOPAS oKOVIG amd TNV Popera AQpiki) o mEPLOyES péypL TV
Kopaipikn ko tnv kevrpun Apepikn.

H yevum e&iomon tov povtéhov givat:

dc, dc, dc, dc, d, dc,. dc, dc,
=—U——v—=<—(W-V,)—-V(K,VC,)—— (K, —) + (—= -(—*

dt dX dy ( gk) dZ ( H k) dZ( z dZ) (dt )SOURCE (dt )SINK

(33)

6mov, Ck 1 cLYKEVTP®OT COUOTIOIMV VOGS €K TV 4 TpoavapepHEVTOV TOT®V OKOVIG,
U Kot V ot optlovTieg GuVIGTAOGES TNG ToOTNTAC, W 1) KAOETN TadTNTa, Vgk 1) TO(OTNTO
kafilnong tov copatdiov, evod Kz kot Ky gival ot cuviehestég tupPddovg pong Kot

dudyvoNng, avVTicTOLYA.

To cHotua mopéyel TPOYVOOT ATHOGPOIPIKNG Kotdotaong peéyxpt ko 120 wpav (5
NUEPDV) TOGO Y10, TOV EVPVTEPO EALASIKO YDPO OGO Kot Y1o. OALOKANPN TNV TEPLOYN| TNG
Mecoyeiov kot g Notwag Evpdnng. [HapdAinia mapéyetol Tpoyvoon LETAPOPAS Kot
evandeong copatdiov oKovnG, KOpLo amd TNV TEPLOYN TG EPNHOV ZayApag Kol TNV
mePLOYN TS ZayeL mpog ) Meosdyeto kot v Evpdnn, yia 1o enduevo S5-vOnquepo. To
HOVTELO Olvel TNV CLYKEVIPMOTN GKOVIG KOVIO OTNV EMPAVELD TOL €OAPOVS, TO
GLUVOAMKO QPOPTIO TNG OKOVIG GTNV KOTAKOPLET GTNAN KaBADS Kot TV vypn Kot Enpn
evamdbeon oxkovng vy Kabe 6 dpeg. v Ewova 34 mov axolovbei gaiveton €va
TOPAOEY Lo TPOPAEYNG TNG CLYKEVIPOGTG OMPOVUEVNG OKOVNG KOVTH GTNV EMUPAVELL

™m¢ I'mg. Onwg mopatnpodpe epeaviletal vo vadpyel LETOUPOPA amd TNV Zodpo TPOg
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™V avatoAkn Mecsoyelo kot €101kd mpog v Kp1tn, n omoia koAOTTTETOL GTO GUVOAD

™G He €va TETAO APPIKAVIKNG OKOVIG.

Ewéva 34 lopadctypa pneta@opdc okovng amd v fopera Lavn g AQpikig TPog TNV AVOTOAKNY
Meodysgro, Tnv 2° Tovriov 2014. Mopornpeitor pikpn cvvELGQOPE TG a(gpucavud]g CONOTIOWKNG
Vg oty weproyn s Kpnitne, n onoio kiveiton oty khipoxka 1-10pg/m°.

To povtého eivar mpoyvwotTikd kot amotehel ypnoo gpyoieio tOGO Yy TIG
EMGTNUOVIKES OULAOES TOV OGYOAOVVTOL UE TNV ATUOGPALPIKY] ¥MUeio Kol GLGIKY, 6GO
KOL Y10 TIG 0pUOSIEG VIINPESIES TOV KPATOVG. QQOTOCO CTUEWDVETAL OTL TO HOVTEAD dgV
TapEYEL TN SVVATOTNTO OVAKTNONG TPOYVAOOTIKMOV YOPTOV TOL OVAPEPOVIOL OE
naperBovicég nuepounviec. Exet oavel mévrog 6t n a&lomotia tov givar vynin 6cov
aQopa oTNV TPOPAEYN TOL POPTIOL GKOVNG TOL HeTaPEPETAL TPOS TNV EAAGSa amd v

Bopeta Covn g AQpikic.

4.6.5 Ieprypa@i] Tov povréhov AMANpsd

Ymv mapodoo OotpPn ta dedopéva mediov emefepydotnKav pE TO  HOVTEAO
AMANDpdsd, to omoio vmoroyiler T yeouetpwkn péon oduetpo (GMD),
Ye®UETPIKN TLTIKY amdkAon (GSD), v apBuntikn cvykévipwon Kabe KopveNg g
KOTOVOUNG TOV COUATIOIMV, KaODS Kol KAmoleg dALES oTATIOTIKEG TTapapétpovs. H
ocuvnng paBNUATIKY] TEPLYPAON YOO TNV TEPLYPAPN TNG (QOCHOTIKNG KOTOVOUNG
peyéfove TV o@PoLUEVOY COUATIOIOV €ivol 1 KOVOVIKY AOYOPIOUIKY KATOvVOUN

(Seinfeld xar Pandis, 2006). To ovveyéc o@dopa peyebdv TV 0®POOUEVOV
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cOUATIOOV YOPIleTol GE GLVEYOUEVO TUNLOTO TOL OVTIGTOLYOVV GE GLYKEKPIUEVO
evpn OpéTpV Kot yopoktnpilovral amd ™ YEOUETPIKN HEoN O1dpeTpo, OnAadn
pio TOL YWOUEVOL TOL KOTADOTEPOL KOL TOL OVAOTEPOVL Opiov TOL TuNuatog. H
AOYOPIOIKY KATOVOUN TTOV TPOKVTTEL UTOPEL VAL EXEL TAPOUTAVED omd pio KOPVOES TOV
yopaxtnpilovion amd 1N yeopetpikn péon owduetpo g Katavouns (GMD) ko v
YEOUETPIKY| TUTIKY amdkAon (6g). H meprypaen g katavoung peyebov ompiletar
oTN YVAOOT TOV 0plfUol TV KOPLE®OV Kol TOV YOPUKTNPIOTIKOV NG Kabe Kopveng

(Moo, 2010).

O 7POGOIOPIGUOC TOV TAPUTAVE® YOPOKINPIOTIKOV OTNPILETOl O TEPUUATIKEG
petpnoels. o va koiveBel 660 T0 OLVATOV  UEYOADTEPO €VPOSC  OLOUETPOV
QLOPOVUEVOV COUATIOI®MY YPNOUOTOIOVVTIOL GE TOAAEG TEPITTAOCEL OPYOVO TTOV
ompilovtor oe Sweopetikés opyés Aertovpyioc. To povrého mov meprypdoeton
(Ondracek «.d., 2009) dnuovpynHonke Ady® TG AvAaykng CLYXOVELGNG TV dEOOUEVOV
™G Koatavoung peyébovg copatdiov ond TOALUTAG Opyovo CE W0 KOTOVOUN
HeYE00VE COUOTIOIMV Kol 0TI GUVEXELD TNG EDPESNC TV YUPUKTNPIGTIKAOV TNG EVINING
Katovopns. O KOJKOG TOV HOVIELOL amoTEAEl GUVEXELD TTPONYOVUEVOV LEAETAOV TOV

&yovv mpaypatonomdei Tavo oto Oéua avto (Fiebig k.a. 2005).

Ta koplo yopoktnplotikd tov poviéhov AMANpsd, mov ypnoipomomdnke otov
VTOAOYICUO OTATICTIKOV UEYEDDV KOl LETACYNUOTIGUOD TOV TPOTOYEVAOV OEOOUEVDV
o€ QAAEG LopeEg, etvar Ta eENG:

1. O oAy6p1Bpoc cLVOLALEL TO OEOOUEVA OO SLOPOPETIKE OPYOVOL TTOV LETPAVE GE

SlpopeTikn kAMpaxka peyédove copatdiov kot emmAéov pmopel va Pacilovtal ce

SPOPETIKEG aPYES LETPTONG.

2. O aAy6p1Bpog vmobétel OTL 11 KOTAVOUY] TOV OLOPOVUEVOV COUATIOI®MV gival
KOVOVIKY.
3. O alyopiBuog emrpémel v €E0Y®YN TOV OMOTEAECUATOV GE HUKPO YPOVIKO

o KOt TopPEYEL TN dVVATOTNTO AUESNC TPOPOANG TV OMOTEAEGUATOV.

4. [Noa ™ Aewovpyion TOL 0aAyopiBpov Oev VLWAPYOVV OMOLTAGELS VLYNMANG
VTOAOYIGTIKNG 1GYVOG.

5. O aryop1Bpog vToAoyilel TIG TAPAUETPOVS TOV TEPTYPAPOVYV TNV CLYYOVEVIEVT

TeEMKN Kotavour, PactlOpUevog 6Ta QLUGIKE YOPUKTNPICTIKA TOV COUATIOIWV.
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IMa va Eexivioet 1 enelepyocio TOV TEPOUOTIKOV OEGOUEVOV OTTALTEITAL 1] EIGOYMYT
KATOI®V TOPOUETPOV OO TO YPNOTN KOl 7O GCLYKEKPYEVO O UEYIOTOC OplOudC
KOPLOAOV o€ KAOE KaTOvVOUT, 1 TUKVOTNTA TOV COUTIOIMV, O CUVTEAEGTNG GYNUATOG
TOV COUOTOIOV Kol TO £100¢ TV 0pYAv@eV TOV Ypnoiporombnkay yia tig petproeic. O
HEY1GTOC aplOUOG TV KOPLOOV £E0PTATAL OO TO YDPO TOV HETPNOE®V (E6MTEPIKOC M

eEMTEPIKOG YDPOG, ACTIKN 1 PLOUNYOVIKT TEPLOYN, KAT).

O oAiyoplBpog avdrioyo pe TO €i00G TOV OPYAVOV KOL TO YOPOKTNPIOTIKE TOV
COUATIOIMV KAVEL LETATPOTN TNG OLOUETPOL TAV® TNV omoia Pacictnke N Aettovpyia
ToV K& 0pyavov o€ dLApueTpo KivnTikOTNTaG. H ddpueTpog kivnTikdtntog 1 SIAUETPOC
1600VVauUNG NAekTpikng kivntikdtntag (electrical mobility equivalent diameter), etvou n
OIIUETPOC oG oPaipag Tov €xel TNV 10100 NAEKTPIKY KvnTIKOTNTO pE To eEeTalOUEVO
OONOTION, OMOV MAEKTPIKN KvNTKOTNTO €ivol M KOVOTNTA €VOC COUOTIOON Vo

Kveltan o€ Eva NAEKTPIKO Tedio.

Ymv ovvéxeln, to ogdopéva amd OAo Ta Opyovo HETATPEMOVIOL GTNV  HOPON
dN/dlog(Dy). Katémv, vroroyileton yio kdbe dpyavo n Ty yio Ty omoia 0 5 % tov
petpnoewv givar pikpdtepo amd v T vt (Babudg a&romotiag 5 %). Ot Tyéc mov
avtiotoyobv o610 5 % avtd apopovvtar ond To dedopéva. H ido dwdikacio
eravorapPaveral yio to Babuo agomotiag 95 %. Me tov TpOTO ALTO OO LOKPVVOVTOL
Ol aKpOieg TIEG TOL £YOLV Kot TN HeYOADTEPT TOAVOTNTA VA 0QEIAOVTOL GE GOAALLOTO
TV opybvov. O alyopBpoc vroroyiler 10 otabpicpévo aplBuntikd HEGo TV dLO
TILOV KoL omoppintel TG apykes TéS. Kdbe popd dideton mpotepondTnTO TNV TIUN
OV OTEYEL TEPLGGOTEPO OO TO OO T OPLAL TNG TEPLOYNG LETPNONS TOL KAOE OpYyAvOL.
Metd amd v mopamdve enefepyocio To dgdopéva Tapovctdlovy O  OUOAN

Katavoun xopig va €yovv yabel onuavticég TANpoeopiec.
H meprypagn tov @dcpatog peyeddv tov oampovpevov copoTidiov yivetol e TO
Hovtélo moAlomAdv Aoyapuik®dv kotovopmv (Hussein, 2005, Makela x.a., 2000,

Whitby, 1978). Exepdaletor pabnuatikd amod ) oyéon:

dllog(D,)) 4 anlog(og,i). ® 2xlog*(oy, )

(34) dN y N; e (Iog(Dp )_ Iog(ng,i ))

omov:
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n o aplBudg TV KOPpLE®V,

Ni m ovykévipmon apBpod copatidiov oe kabe Kopven,

Dp n dbpetpog tov copatidiov,

Dpg,i 1 Yeopetpn péon dubpetpog kabe kopueng (GMD), ko
Ogi M YEOUETPIKN HEON TLTIKY amdkAon kabe kopveng (GSD).

To povtélo ToAAATA®Y AOYOPIOUIKAOV KATOVOUMY XPNCILOTOLEITAL Y10l TY) TPOGOPLOYN
(fitting) toV apyK®V TEPAUATIKOV SESOUEVOV (Ol QVTMOV TTOL TPOEKLYOV amd TN
dladkasio TNG EAYIOTOTOINOTG Y10 TV ATOKTNOT TOV OPYIKOV GLVONKOV), KAVOVTOC
xpNomn og pebddov edayiotonoinong vd mepropiopovs (I'Avtoog, 2010). Apykd yio
k@O Katavour|, yivetal pio extignon ywo Tov apldpd TOV KOPLEAOV TNG KOUTOVOUNG
e€etdlovtag ™ dpopd PETOED S0 SLOdOYIKMY TIUDV. AV TO TPOCTLO TNS SOPOPAS
yiver amod Betikd og apvnTikd, 1 SAUETPOG oMuEUdVETAL G AV KopveT|. Me Tov 1610
TpOTo VoAoyilovtar ko ot gAdyiotes TéS. Ta dedopéva avtd ypMNCILOTOOVVTIL MG
apylkés ovvOnkeg Yo TN ddKacio  €AaIOTOTONONG TV SlUPOPOV TV
anotelecudTov Tov oAyopiBuov pe Tic mepapatikés tiwés. o ovykexpuéva 1o
4Bpotoa TS GLYKEVIPOONG TOV COUATIOIMV HETAED 6V0 O1000 KOV EAYIGTOV TIUOV
OVTIGTOLYEL GTNV OPYIKT TN TNG GLYKEVIPWONG Yo KaOe pio amd TIg KOpLPEG EVO 01
YEOUETPIKES pécol ddpetpot (GMDS) tov kopup®dv 1600vVToOL HE TIC TIHEG TMV
péyiotmv. H ehayiotonoinon tov dtagopdv yiveton pe ™ pébodo erayiotomoinomng vmod
nepropopovc Nelder—Mead (Lagarias «.d., 1998). Ot apycég cuvOnkes petofdAlovon
EVTOG TOV OPLOKAOV CLVONKOV HEYPL VO VTTAPEEL IKOVOTOMNTIKT GUUG®VIO OVALESH GTO.

OTOTEAECLLOTO TOV LOVTEAOV KO GTNV TEPUUATIKES TIUEG.

21 ovvéyewn mpaypotomoleital EAEYXOG TOV TOPAUETPMOV OV ATOKTHONKAV O1TN
dwdwkacio eloyotonoinong. Edv  ov  mopduetpor dev  avtamokpivovior  Gg
CLYKEKPIUEVOL PUGIKA KPLTNPLa, 1 dtodkacio eAayiotomoinong Eekvael amd v apyn
TOPVOVTOG TIG TOPOUETPOVS GO TOV TPONYOVUEVO KUKAO EAOYLGTOTOINGNG MG VEEG
apykés ovvOnkec. Iho ovykekpyéva eréyyetoar m amodotaon tov GMDs dvo
o IK®OV Kopueav. Av Bpickovior mOAD KOVIA, 1 KOPLON HE Tn HIKPOTEPN
OLYKEVTPMOT] ATOPPIMTETOL KOl 1] EVOTOUEVOVTO, KOPLPT Bempeiton Tl avTioTol el ot
OUVOMIKT GUYKEVIP®ON TV 600 kKopvemv. H GMD kot 1 6uykévipwaon e Kopueng
QTG ATOTEAOVV VEEG OPYIKEG GUVONKES Yol TOV €MOUEVO KUKAO glayiotomoinong. H

dwdkacio emavolapupdveral puéxpt va TANpovvTal OAec ot TPoHTOBECEL TOV €youV
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1elel oG TEPLOPIGHOL Ko 6T GVVEXELD 0 aAYOPIOUOG eEETAlEL TNV EMOUEVT] YPOVIKA
KOTOVOUY TOV  LRAPYOVIOV  TEPAUATIKOV Oedouévav. A@od oAlokAnpwbOel o
TPOCOOPICHOG  TOV  TOPAUETP®Y Yo  OAEC TIC  TEPOUATIKEG — UETPNOELS,
TPOYUATOTOLEITOL GTATIOTIKN AVAALGT TV OmOTEAEGHATOV. YmoAoyilovtotl ot Pabuol
agromotiag 25 %, 50 % kot 75 % yw 116 cvykevipmoelg GMDs kat 11 65 OAV T®V
katovoumv. Eniong ot mapandve Babuol a&lomotioc vroAoyilovton Eexmplotd Kot yio
OAec T1c povokdpveeg (monomodal), dikopveeg (bimodal) kot Tpucdpveeg (trimodal)
katavopés (Fivtade, 2010). To poviélo €xet a&oloynOel Betikd, pe TEPOUOTIKG
dedOUEVOL TTOV £YOLV TPOKVWYEL OO LETPNOELS OE TPELS EVPOTAUIKEG TOAELS, KOOMDS Kot
pe petpnoelg oto Epyoaotiplo ATuoc@oipik@v Alwpodpeveov Zopatidiov Tov

[ToAvteyveiov Kpnng (Ondracek «.d., 2009).

4.7 Agvypotoinyieg

To x0plo0 pépog TV petpioemv mediov TG TOPOVCAS EPYOciog TpayUaTomomonKe
oTov gpeuvTIKd 6Tadud Tov Akpotnpiov Xaviov. O otadudg tov Akpotpiov (35°
31N, 24 ° 03 E ) eivat évog aypotikog / aotikog otabuog vropddpov (rural /
background urban). Emumiéov, AOym tng pkpng amdotacns tov otafuod omd T
OdAhacoa, tovTog Olatnpel kol to Pacikd YopakIPoTIKA €vog moapabordcoiov
otafuol pétpnong, Omwg eavnke Kot amd to amoteAécparto (marine). O gpevvTIKOG
otabuoc avikel oto Epyootipo Atpoc@aptkddv Alwpovpeveov Zopotidiov, g
XyoMmg Mnyavikov Ilepiparrovtog, tov Iloivteyveiov Kprne. Bpiloketor oe
vyouetpo 137 pétpav amd v empdavelo g BdAaccas Kol améyel and v avtny 2
YA Bopela kot duTikd, 3,3 YA, votwa kot 11,5 yAp. avatoiwkd. To kovivotepo aoTikd
Kévtpo, mov eivar o Xavid, Bpioketar mévte (5) YA VOTI0-OuTIKE amd Tov oTafuo,
onmg eaivetal otnv Ewova 35. 'Etol, o1 ekmounég and v Kivnon tov oynudtov kot
and GAAec mnyég pOmOV otV TOAN, €mNPeAlovv T EMIMEdN CLYKEVIPMOONG OTOV
otafuo, wwitepa O6tav mvéovv VOTIOL, VOTIO-duTkol dvepol. H onuoavtikdtepn
Blopnyovikn povada mov vrapyeL kovtd oTov 6tafud Tov Akpmtnpiov ivoal N povada
TOPAYOYNG NAEKTPIKNG eVEPYELNS otV EvAokapdpo mov Ppioketar mepimov 6 yALL.
vOTIO. — VOTIOOVOTOMKA TV Xoviov. ATd T cuyKekpluévn POUNYOVIKY €YKATAGTAON
ot pvmot mov emPapvvovy v meployn sivon ekmoumés SO, NO, NO,, Bapéwv

LETAAL®V KOl KOTVOU.
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Ewéva 35 H meproyn derypotoinyiodv. Me KOKKIVO YpOpRE GNUELOVETOL 1] BE61 TOV EPELVITIKOD
0100pod Akpotipiov Xaviov, mov Bpicketal foperoavatokd Tng wOANG TOV Xaviowv.

O xevipwodg 00wdg A&ovag 1TNg MEPOYNG, MOV EVAVEL TNV KOUOTOAN TOV
Kovvovmmdiavaywv pe v woAn tov Xaviov, PpiokeTor 6TV avaTOAK TAELPA TNG
[ToAvteyvelobmoAng Kol améyel amd T0 HETE®POAOYIKO oTtabud mepimov 400 pétpa.
Eniong mAnciov tov otabpov Ppicketor o ydpog 6TAOUEVONG VTOKIVIIT®V TNG ZYOANG
Mnyovikov  Opvktov Ilopov. H «ivnon 1tov oynudtov 1000 €viOC NG
[ToAvteyvelobmoAng, 0G0 KOl GTOV KEVIPIKO OpOUO TNG TEPLOYNG, ivol avEnuévn Katd
TIG TPOIVEG Ko peonuPpvég mpeg. Tpémel va onueldoovpe TOg 68 TOALES YPOVIKEG
TEPLOOOVG, TOV GUVEMEGOV LE OELYLOTOANTTIKEG TEPLOGOVS, YIVOVTOV KOTAGKELUGTIK
épya oty éxtaon g [loAvteyvelovmoing, Onme Yo TOPAOELYLOl KOTAGKEDT VEWDV
KTIploV, YOUOTOVPYIKEG €pyacieg, epyacieg Komng xOptwv kTA. Avtd &ixe g
OTOTEAECUO, KOTO TNV SIUPKELD TNG MUEPAG TOALEC POPEC VAL SEPYOVTUL POPTNYH UE
OWKO0OMIKA 1 GAACL VAIKA, To omoio e&émepumay okdvn oty yOopw atpdsearpa. Ot
epyaoieg autég Eywvav Kot Koplo Adyo ta £€tn 2011 ko 2012. Onov katéotn dvvatd,
EMONUAVONKOV 01 XPOVIKEC OVTEG TTEPIOOOL KOl Ol OKPOIEC TIUEG TOL TPOEKVIITAV
aQapEtnkay amd To omoteEAéSHATE, YOPIC OoTOG0 avtd vo givol mavta duvato.
Eniong oty mepoyn tov Axpotmmpiov Ppioketar o Agpoipévag Xoaviov, n
otpatwtiky PBdon tov NATO wor n 115 Itépvya Méyng, eved oe amdotacn 10

TEPITOL YUMOUETPOV VOTIO-0VOATOAKE VILAPYEL TO AAVL TNG ZOVIOC.

Ov mpoteg derypotoAnyieg vy tnv  e€étaon TOL EMITEIOL  GUYKEVIPOCEWV

OLOPOVUEVOV COUOTIOIOV Kot TNG YNLUKNG TOVG GLGTACNS, KAOMDS KOl TOV POIVOUEVOD
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Topnvoroinone, mpaypoatomomnkayv tov Avyovosto tov 2007, eved m cvAloyn Kot
enefepyncio TOV UETEMPOAOYIKMV OEOOUEVOV KOl  OEOOUEVOV  CLYKEVIPMOTG
copoTdlokng patog Eekivnoe kdmota ypoévia vopitepa (2003). Emmiéov, petprioeic pe
GAlovg  delypaTOAMNTTEG  TWpOyHOTOmOWONKAY  Kotd TN OlpPKEWL  EVTATIKOV
detypotoAnyiov. H derypatoinyio pe tov Sequential, katd tig nuépeg derypatoAnyiog,
Tpaypoatoroovvtoy kadnuepvd yio 24 opeg, amd 11g 7:30 w.u. oc tig 7:30 m.p. ¢
emopevns pépag. O dykog Tov dEPYOUEVOL aépa KaTaypapovTay kot dtopbdvoviay e
ueydAn axpipela. To 1010 cLVEPN Ko otV TepinTmon tov derypotonmtn Andersen
impactor. tnv mepint®on TV SElYUAT®V GTOV AOTIKO 16TO TG TOAE®MG TV Xaviny,
ypnowonomdnke o derypatoinmrng Sequential (Thermo). Ot derypotoAnyisc Elafav
YOPA TOVG TPMOTOLG UNveG Tov 2014 kot cuykEKpuéva T0 ¥povikd ddotnua amd 28
Iavovapiov 2014 £wg 16 Maiov 2014. KHprog 610 TV 1 01EpEHVIOT TOV EMITEOOV
OGTIKTG CLUVEIGQOPAS Kot otBoAOUiYANG OTIG LETPOVUEVES CLYKEVIPMGELS GTNV TEPLOYN
™m¢ Avtmeppépetog Xaviov. Xpnoyornomdnkav 6vo edoav @idtpo o GF 10, Glass
fibre filters, 47mm, Ref. No. 10370319 (Scleivher & Schuell, Germany) kot to. QMA,
4.7cm, Cat. No. 1851-047 (Whatman, England).

E&dArov, 10 KGBe delypa (eidtpo) mov cvAiéyovtav, tomobetohviav e TAAGTIKO
tpipAio (petri dish) kai ev cuveyeio oe cokoOAN omd TOAVABVAEVIO OV acEAMEE
0EPOCTEYMG Ko amofnkevovtay 6e Katayoktn, o€ Oeppokpacio -20 Babudv Kelsiov
PEYPL TNV MUEPA TNG EKYVAONG 1 YOVEVLONG TOL, Yol TNV EVPECTN TOL EMUTEOOV TOV
SPOpOV YMUKOV £W®V mov Teplelye. H amobnkevon otov katoyvktn yivoviav yio
TNV amOQLYN YNUKOV 1 QUOIKOV HETATPOT®OV 1 oAloliwcewv. H tedevtaio avtn

dwdwasio cuvNB®G YvOTAVY EVIOG SIUNVOL Otd TNV NUEPO SETYUATOANYIAG.

[Ipwv v amoBnkevon tov Tponyodvtav 1 Lhyon tov eidtpov. ITo cuykexpiuéva 24
wpeg mpv TV mpatn {Oyon towv @idtpov, tomobetovvtav pe ) Pondeia AaPidag ot
TAOOTIKG TPPAlo (oG ¥pNong Kot oprvoviov GTo €PYacTiplo yio e&lcoppdnnon
Bepurokpaciog kol oyetikng vypacios. Ensita and 24 dpec ta ¢iltpa {uyilovrav. H
dwdkacio g {hytong mepleAdpufove ta eENg: o eidtpo apyucd Quyiletor 600 @opés.
Av 1 dweopd TV 600 aVTOV UETPNOEMV &lval UNdév M €val ©OC TTPOC TO TEUTTO
deKad1KO Yyneio oty KAlpaKa Tov ypaupapiov, 10te eEdyovtav n péon tiun tov 600
avtav {uyicewv o¢ to Bdpog (N palo o cmGTA) TOL GIATPOL TPV TNV OELYLATOANYIA.
2TV TEPINTMOOT OV 1) S1aPOPE TAV LEYAAVTEPT TOV VOGS YNPiov, EmavarapBavovioy
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n Qhyon t61EG POPEG OoEG YperdlovTay MOTE N OKPOIES TIUEG TOV UETPHONKAY Yo TO
OLYKEKPIUEVO PIATPO VO UNV O1apEPOV TEPIGGOTEPO OO 2 HOVASEC. XNV MEPIMTOON
ov o1 Swdoyikn {oyon tov eiATtpwv gpeavifovtay axpaieg THEG 6E OYEON UE TIG
GAAec peTpnoelg TOTE Ol TWEG OVTEG amoppimtoviay ®g pn o&omotes. Metd v
Chyon tov eidTpov akoAovBoVGE 1 dEYUOTOANYI, EVO UETA TO TEPOG TNG TEAELTALNG
Ta piATpa emovotomofeTovvTay oTa TPIPALN TOVG Kot apivoviay Yo 24 ®peg Kot oA
v e&looppomnon. Metd v mdpodo Tov ¥povikov ovtol dtactiuatog Luyilovtav pe
v pebodoroyio mov avapépbnie mponyovuévec. Na avaeépovpe €0® OTL TOGO TPV
000 kol petd v ostypoatoAnyio pali pe m Qoylon tov @iltpov Tpaypatomoleital
Chyton kan evog emmAéov giltpov avagpopds (control foil), n dtwpopd Tov palodv Tov
010{0VL YPNCYOTOLOVVTOV GTOV TEMKO VIOAOYIGUO TNG CLYKEVTIPMOONG TOV EMUEPOVG

KAMOUATOV TOV 0OPOVUEVOV COUATIOIWV.

Ta mpota €t deryparonyiov (2009-2012) ypnotpomombnke o ta&vountng
(classifier) “long DMA” o omoiog £xet ™ dvvatotnta (Oplo aviyvevong — detection
limit) pétpnong tov mTAROoVg TV copatdiov yo dwoupuétpovg amd 11,1 nm uéypt
copotiole dwpétpov 1083,3 nm. Ta emdueva ypovia (2012-2014) éywve yprion tov
“medium DMA” mov éyet dtakpitikn tkovotnto oto 5,5 nm ko péypt ta 350,4 nm,
TPAyHo mov Tov KafoTh TEPIGGOTEPO KATAAANAO Y100 £PELVO. TOV GTOYEVEL GTNV

EKTIUN O TOV S1EPYACLOV TOV GLUPOIVOVY GTO VITEPAETTO COUATIOOL.

4.8 Xnuikég avarlvoels QIATPOV

4.8.1 METP161] GUYKEVTPOOE®V HETALAMOV
4.8.1.1 1" né0odog pétpnong petdirov
4.8.1.1.1 1° tpmTOKOALO YDVEVONG

[No v ekydAon Tov péPovg TV QGIATPOV Y0 TOV TPOCIOPICUO TOV UETAAAW®V
ypnoporomOnkav dvo olapopetikeég pebodoroyies. H mpotn pébodog epapuootnke
ota @idtpa GFF dapétpov 81 mm tov detypatoinyiov tov etov 2007 ko 2008. Xe

adpEC Ypappég mpokettal yio v akdAovdn pnébodo: oe yvdivo umovkdil Pyrex tov
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50 ml tomoBeteiton mpooektikd to @idtpo pe T Ponbela avoleidmng AaPidag.
[Ipootifevror 15 ml mokvod dtoddpatog vopoylmpikov o&éog 37 % x.B. (mukvdtrag
1,19 g/ml) kot 6t cvvéyela to pmovkaitl Tomobeteital oe AoVTPO VIEPNY WOV, OOV TA,
TPOCPOPNUEVA KOl TPOCKOAANUEVH E€MOV® ©TO QiATpo copatidw ekyvAilovtat,
eKAovovton Kot otoAvtomolovvion. H dwadwkasio emavoroppdvetonr yio axkoun 6Ho
QOPEG, aVT TN Popa pe T xpnomn vrepkdBapov vepod (amd 10 ml ywo 15 Aentd ke
@opa). O cvvolikdg 6yKoc Tv 35 ml petapépetal o Kovikn OoAn tov 50 ml. H
KOVIKY] QlIAn Tomobeteitan endve o Bepuavtikn Pdon eviog amaywyol aepiov, oe
tétola Oeppokpocio dote va AapPavel yopo 1 e£ATUIOT TOV GLGTHUATOS SLHALTMV
VOPOYA®PIKOD 0EEOC — VEPOL Ol OLMG Vo Topatnpeitol Bpacpioc 1 avatapatn e
EMPAVEINS TOV VYPOD £vtog NG Kwvikng (mepimov 80 °C). Me tov 1poémo avtd
eMTLYYAVETAL M  SELYN TOV OTOUOV UETOAAOD 7OV TPOCKOAANUEVO,  OTO
VYPOCTAYOVIOLL dVVOVTOL VO OTOUaKPLVOOLV HECH NG €EATIIONG TOV SOAVTOV Vo
etvar apeAntéa. X1 cuvéyela 1o evamopeivay ilnuo 6TV KoOVIKN LA EemAéveTon o€
TPELG OO0YIKEG Phoels. Apywkd pe 2 ml wokvod vdpoyrwpikol o&éog, Emetta pe 4 ml
vrepkdBopov vepod kol 4 oTayOvVOV OAVUATOS VITPIKOV 0EE0G (Xpnomn mumétog
Pasteur) kot télog pe 4 ml vmepkdBapov vepov. Avtd ta 10 ml cvAiéyovion oe
yuéAvo cowinva o omoiog cppayileton pe Pdmto Kamdxt. To delypoto 6ToVS GOANVEG
avtovg TomofeTodvTal £vTOG HOVOUEVOL GTOVT, TO OTmolo amofnkevetal o Yyoyeio
gontepiknc Oepuokpaciog +4 °C. H avdlvon tov deryudtov éywve pe tm xphion
TEYVIKAOV OTOMKNG amoppoenong (eroyag kot @ovpvov ypagitn), oto Epyoactipilo
Avopyavng T'eoynueiag, Opyavikng F'eoynueioc & Opyavunig Iletpoypagiog, g
Yyoag Mnyavikov Opvktov Tlopov (MHX.O.I1) tov Iloivteyveiov Kpnng,
ouvNBmg evtdg evog pnva omd v NuUEpa ekyvAlong tovg. EmmAéov avaivdnke évag
aplOpdc Kabapdv odeypdtov, ce mocootd mepimov 5 % emi tov mWANBoLg TV

derypdrov, og oeid (blanks) deiyuarta.

4.8.1.1.2 ®oocpotopeTpio ATONIKNG ATOPPOPTONG

H oacpotopetpio atopukng amoppopnong (PAA) ouyKatoAEYeETOl OTIC OMTIKEG
pedddovg avdlvong Ommg N pacpatockonio aktivov X, eBopiopov k.4. H cvokeun
ATOUKNG amoppoenong mov ypnotpomomnke eivor tg Perkin Elmen (model A
Analyst 100 S/N 040N8071603). H apyn g nebodov meptrapfavel v pétpnon g
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amoppoPNUEVNG akTvoPolriog amd dropo otn OepeAidon KATAGTACT Y10 TO GTOLYEIO
nov e€etalovpe. Ta Pacikd pépn g drdtagng g neboddov, 0nwg avtd ansikovifoviot
omv Ewova 36, givar n myn aktivofolriog (Avyvia ekmounng), 1o kAl atoponoinong
TOV OELYLOTOC, TOV TTEPIAAUPAVEL TOV OAANO KODONG KoL TO TEPUPEPELOKE LEPT) OVTOD,

KOl O LOVOYPOUATOPOS OVIYVEVTIC.

F / Dhoya | /
- 1 |

rkrvui-\i Kaveripe | eirrpa-®axoi

Movogpopdaropas

Avygvia Exropmis
Axtivoforiag h

Iypeio Awoxépmons r‘ (1 — o —

Nigouvg ] ‘
ﬂ)’/(-;;:auo; <— Bodfida Acguiziag Evioyunis sjparog

— ’ﬁ-‘fa‘ Katons * Karaypagi oijparog

(
Il

A[ 4 ‘I-vamp(«)ni;
Kaboo [0zasonms

i Mioo Aroppo
Zwinvapro

Ewayornis Aciypatog

Ewéva 36 Avdtaln gacparookoniag atopkig aroppoonong (Gill, 1997).

H myn ™g aktwvoPforiog amoteieiton cuvnbwg and pio koAvdpikn Kabodkn Avyvia,
EVD TO €E0MTEPIKO TOV KLAIVOPOL 0LTOV amoTEAEITOL OO TO GTOKEID TTPOG aviyvevon
(Ewova 37). Eeapudlovtag tdon ot Avyvia toviCovpe 10 aéplo mov VIApPyYEL GTO
ecmtepko . Ta katovta Tov agpiov katevBHvovtal Tpog TV kdbodo tng Avyviag
OOV GLYKPOVOVTOL LLE TO ATOUO TOVL TTPOG aviyvevor ototyeiov. Ta mapamdve £xovv
o0V OMOTEAEGHO TAL ATOUO OO TNV KAO0S0 Vo amopakpOVOVTOL OVIGUEVE KOl TEAKA
VoL EKTEPTOVV aKTIVOPOATN (UNKOVS KOUOTOG Atd 0paTo £MG LIEPIDOES) M| oToia Elvail

YOPOKTNPLOTIKT] Y10 TO GTOUYEIO TOV OVIYVEVOVLLE.
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Kaniévra Tov adpavois aspiov
Ar Poppapdilovy ™) k@bodo
aroen®vTas 1vra and o
oTPONG EMKEIVYNS

Lrpohpa emrdhoyng
JIE TO TPOS AVILVEVGY
eroryeio m.y. Fe ™\

Avodog

~250V
Kabodog

Napabupo hugviags muprriov-fopiov
(»2>300nm) 1 muprriov (A<300nm)

Adpavig aépro (eumjlwg Ne 1 Ar)

Moveriis yvakiod oz wicon 1kPa (=10 mbar)

Ewévo 37 Zynpotikn angikovion dwatoing kulvopukig Avyviag.

Mo kabe otoryeio mov aviyvevovpe cLVNOMG ATALTEITOL SLAPOPETIKN Avyvia, OV Kot
KUKAOQOPOUV oIV ayopd kot Avyvieg He TIG OMOIEG UTOPOLV VO OVIYVELTOVV
TEPLOCOTEPO TOV €VAGC, dlopopeTikd ototyeia. H axtivoPoiia mov ekméumeton omd v
Avyvia gtvor 1 axtivofoAic Tov OToLTEITOL Yo VO LOVIGEL TOL ATOO TTOV TOPEYOVTOL GTO
kavompa (atopomoinon). H Avyvia exméumer aktivofolio pe opiopévn cuyvotnto
(50-60 Hz) pe tv omoio &ival GuYYPOVIGUEVOG O OVIXVEVTNG MOTE VO OTOPPITTEL TIG
axtivoPoAieg mov dev givar otnv 1010 GuYvOTNTO KO TPOEPYOVTAL OO TO TEPPAAAOV.
To opatd o¢dopo TOV TEPPAALOVTOG OmOpOvVOVETOL mMAekTpovikd. Ta  dToua
amopPOPOVV TNV akTvoPfolrios mov amatteiton yio v petdntmon ond pio Bepelaon
Katdotoon oe pia deyeppuévn. H amoppdenon etvar avaroyn g GuYKEVIPOONG TOV
aTOUMV TOL TPOG aviyvevomn otoryeiov kot akoAovBel to vopo tov Lambert-Beer,

GUUPMVO, LLE TOV OTTO10:
PO
A:IogF:—IogT:gxbxc (35)
omov A n amoppoenon ¢ aktivofoAriag amd to detypa, Po n 1oy0g g e€epyodpevng
aktvoPoAiag, T n Owamepatdotmro, b 1 andotacn mov Swvoel 1 OECUN  TNG
axtivoPfoAiag, € N poplakn amoppoenTikdtnTa Kot ¢  cvykévipwon (Ilevidpn, 2002).
To detypa mepvael pécm Tov eKvemT 610 BdAapo kKavong poll pe v Kadoiun VAN

(axeTLAEVIO) Kol TO 0EeBWTIKO péso (aépoc M kotd mepimtwon N20). Tn pon tov

KOVGIHOL Kol TOL 0EEWB®TIKOD TN pvOuilovpe avdAoyo e TO GTOLYEID TOL OviYVEDETOL
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kéBe @opd. Ot peyorhdtepec otaydvec deiypotog (mve amd S pm) odnyovviol oTnv
ATOPPOT], EVA Y10 TNV KAADTEPT LETPNOT YPEELOVTAL TO OVVATOV AETTOTEPEG GTAYOVEC.
Mepwd otoryeio mapovcidlovy kaAdtepn evacncio oty aviyvevon Otav 1 EAOYQ
etvar ofedmtik] Ko epeavifetor pe pmhe mopnvo, evd GAAo otolygion omottovv
avaywywkég ovuvinkeg pe tn eAOY va Tapovctdlel Aevko eotevd mupnva. To Vyog
TOV Kovomipo eivar  kpiocwo kot pvBuiletor  aviyvedoviag TOLTOYPOVO TNV
amoppoéonon. o mapddelypo ava@EépeTor 0 TPOOIOPIGUOS TOL acPectiov oL
napovctalel Waitepr evacncio 6to Hyog Tov kKavoTpa. Aokipndlovtog Eva TPATLTTO
dtdAvpo poomwabodue va mETOYOLUE TN HEYIOTN amoppoenon (neyaAddtepn and 0,2)
(Gill 1997).

Mo to otoeion mov ypetdletar peyorvtepn Oepuokpoocio erAoyog (Si, Al, Sr, k.d.)
YPNOLOTOEITOL MG 0EEWVMTIKO PEGO TO TP®TOEEISI0 Tov aldtov (N20). Me ™ ¥prion
piypatog axetvleviov-NoO ypnoiponoteitor kavotipag pe pikpodtepo avorypa (50
mm) 6€ GUYKPLoN HE ALTOV TOL XPNGLOTOLEITAL 6TO Uiypa Tov akeTvAEviov-aépa (100
mm). Ta topandve copPaivovy d10tt To piypa axetvieviov-NoO mapovotdlel peydin
TOYOTNTO AVAPAEENG KOl O HKPATEPOG KAVGTNPAG EUTOOILEL TEPIMTMOGES AVAPAEENS

TPOG T0 £6MTEPIKO TOV Baddpov kavong (flashback) (Gill 1997).

H vymAin Beppokpacio e pAdyag Wwitepa dtav yivetal ypron Tov TPMTOEEWIOL TOV
alotov pmopel vo MPOKAAEGEL 1OVIGHO TOV OoTtOH®V Kot TeEMKE oonysl otnv
VIOEKTIUNON TG TOGATNTAG TOV GTOorKElOV OV peTpdrat. [ Tov EAeyy0 TOV 1OVIGHOV
mpootifeton o katdAiniog toviotig (K'Y, Na', Cs™ x.d4.). O toviotig mpémst vo
EMALYETAL £TGL MOTE VO TOPOVCIALEL UKPOTEPO SLVOUIKO 1OVIGHOU GE GYECT| LUE EKEIVO
00 mpog avdivon ortoryeiov (Ilevtdpn, 2002). Emmdéov ta vypd deiypota mov
petpovrol Bo mpémel vor £xovv Ta 1010 PUOIKA YUPOKTNPIOTIKA LE TO TPOTLTO TOV
YPNOOTOMONKAY Y100 TN KATOUOKELN] TNG KOUTOANG avapopds, dote ot mhavEG
OAANAOETOPAGELS AAA®V 1OVTOV Va givor 101EC Kot 6Ta TPog £EETOON SIHADLOTO, OALA

KoL 6T TPATLTTO SLOAVHLOTAL.
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4.8.1.2 2" né0odoc pétpnong petdirov

4.8.1.2.1 2° tpmTOKOALO YDVEVONG

Mo v avdivon Tov SelyHdtov ToV detypatoAnyiov tov 2014, oty meployn g
[Mateiog Awaompiov omv woOAn tov Xaviov, epappootnke £vo  0edTEPO
TPOTOKOALO YDVELOTG TOV UETAAL®V, EVD Ta VYPA delypoTo TOV EANPONcAY omd TV
dwdkacio v, odNyndnkav yo PETPNON TOV GLYKEVIPMOGEWV TMV UETOAA®OV GE
dwtaén ICP-MS. Avoivtikd to Tp@TOKOALD YdVeELONS £XEl ®G €ENG: TO UICO TOL
eiATpov dapéTpov 47 MM a@ov amoKOTEL Pe TPOGoyn He T Pondeia yepovpykon
YoMoo0, komtetol o€ 3-4 Ttepudylo. vIOc Aeukng ofidag, KATOOKELOGUEVNG OO TO
opyavikd morvpepéc (mhaotiko) Teflon (molvtetpagpbopoaibvriévio 1 PTFE, pe ymuikd
om0 (CoF4)n, onueio théng 326,8 °C, mukvotnto 2,2 g/cm?, katd IUPAC poly(1,1,2,2-
tetrafluoroethylene)), ecmteping dopétpov kot HVyovg 3 kar 7 ekatootd avtiotorya. H
Kataokev] Tov ofidwv eivor tétotn (LVAIKO, Tayog mepPANUOTOS, AGEAAES KAEIdwLL
TAOUOTOG KTA.) OV EMTPENEL TNV OLO(EIPLOT| TOVG GE aKpaieg cuvONKeS (PO TLKVAOV
woyLPAOV 0EEMV, BEpULAVTIKNG TAAKAC, 1GYVPNG TLEGNG GTO EGOTEPIKO TOVG), LLE ATOAVTY
acOAAeD Yo TO Ogtypo (UNOEVIKES AMMAELES) KOL TO EPELVNTIKO TPOCHOTIKO TOV TIG
dayepiCetar. Evtog kabe oPidag mpootiBevrar 5 ml mukvod vitpikod o&éog (Nitric acid
65 %, Suprapur, 250 ml, d=1,39 g/ml, N0.1.0041.0250, Merck) kot apod acpoioTodv
tomobetovvTal emdve o Oeppavtikéc TAdkeg otovg 80 °C yia 18 dpec. Ev cvveyeia
agnvovtal evtdg amaywyol Yy 0on dpa ypewotel (cuvnbmg 1 dpa ko 30 Aemtd)
®oTE VO amokToovV Beppokpacio dwpatiov Kot apécms petd amaceoiilovratl. To
VYPO exyvAopa dmbeitar (dmOntikd yapti Filter paper, Whatman, Ashless, 40, 90
mm, Cat No. 1440 090) kot to doyeio and Teflon, 6mwg ko 10 ywvi pe to Piktpo
Eemhévovtan dadoykd amd 1 ml kor cuvolikd pe 5 ml wepinov vaepkdBapov vepov,
®oTe 0 TEMKOG OYKOG Tov deiypatog va @tdoet akpipag ta 10 ml. Ev cvveyeia ta
delypoto tomobetovvion oe yuyeio kot odnyodvtal yioo ynuikn ovaivon evtog 10

NUEPAV OTd TNV MUEPA YDVEVOTG.

Kotd v dwdwacio ydvevong mpaypotomomOnkay ovoAVcel; ToeAol Oetyplotog
(blank), yio va Beforwbel 10 emimedo emudALVONG KOTA TN QACN TNG YNUKNAG
yovevongc. Emiong &ywvav emovolopfoavopeveg HETPNGELS TOV 1010V delyIaTOS, OGTE Vo
exTiun0el To TVMIKO GOAALLN, TOV TPOEPYETOAL OO TIG EMUOAVVOELS TNG TEPAUATIKNG

JLdKaGig KOt TG EXOVOUANYILOTNTOS QVTNC.
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4.8.1.2.2 AvaTon QOopaTORETPIOS HOLAOV ETAYOYIKA GVLEVYREVOV TAAGNATOG
(ICP-MYS)

H avdivon tov detypdtov yio pétodra €ywve oto Epyactipio Yopoyemymukng
Mnyavikng kot Amoxkotdotacng Edapav g Zyoing Mnyavikov Iepifdiiovtog Tov
[ToAvteyveiov Kpntng pe tm ypnon 1ov emoymyikd ovievyuévov TAACUOTOC e
eaopatopetpio palov (ICP-MS 7500cx coupled with Autosampler Series 3000, both
by Agilent Technologies). Koatd tnv avdivon tov petdAiov pe 1o ICP-MS
a&lomomOnke n duvatdHTNTA TOL OPYAVOL Vo Aettovpyel og collision (He) 1/kou reaction
(H2) mode pe otdyo v mopoaywyn okoua wo aEdmoTov anoteAeoudtov Aoym Tov
TEPLOPICHOV TV 6oPapdv mapeumodicewv (m.y. mapeunddion tov 40Ar12C oty
avéivon tov 52Cr). Zmmv Ewdva 38 gpopaviCovror to xopo pépn g odraing
eacpotopetpiag palov  emoyoywkd ovlevyuévov mAdopatog, ICP-MS, mov
xpnoonomdnke otig avoivoels, evd otov Ilivaka 3 mov axoAovBel @aivoviar ot

oLV Keg Asrtovpyiog TOL 0PYAVOL KOTA T LETPNOT.

Kdvog amokopupoT Pony
Tetpimoro (skimmer) WUKTIKOD HNopayoyy |4
NOC B 1 4 i
Daakol 16viey Kavos onbner s ubptdiay
Setyporoinyiug pon S e
\ \«L lj L/ sese
W -
hl:ll:] JApdL” - ——————
N PR <C=——s _—
O ol 1 =2 == H)LE.K‘{POB&IJ]J[K]] |
é TTvpatg \‘ s&atpon
| | | Odhapog
\ / WEKAGHOD
Hi.ektpovio- AvThieg Poi \
TOALUTAOGLUGTIG dudang EKVEQAITI Exveporic
Ztado - -
S1oToRNG
Eyyoon HPLC
+3-300 amu 0% pofy
*duvapikn epioxr ~108 \ f
+*90% meplodikol TTivaka . :
Ahopa-detypa
*10sec

*0,1 =10 ppb

Ewévo 38 Zynpotiki avomapdotact odtaéng Qaopatouetpiog paldv erayoyikd cvigvypévou
nhdopatog, ICP-MS.

H avédivon pe 1o ICP-MS mheovektel tov dAA@V TeQVIKOV (aTOMKN amoppdenon,
QOCULOTOQMTOUETPIN, OTAOUIKOC TPOGOIOPICUOG KATL.) KUPIOG MG TPOG TNV ToLTNTO
HETPNOoNG Kot To yaunmAotepo opla. aviyvevong (detection limits). ‘Etol, oe opiopéveg
TEPUTMOOEIS O otV uétpnorn tov Al, tov Ba kat tov V, 10 6pro aviyvevong otnv

ICP-MS pmopel va etvar péypt xar 5000 @opég YoUNAOTEPO TOV OVTIIGTOLXOL CTNV
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(QOGUOTOUETPIO ATOMIKNG oamoppOPnons pe oAdya. Tevikd, m  €kepoaon TtV
amoteAecudTOV  Eytve pe N xpNorn  eE®TEPIKNG KOouUmOANG Pabuovounong (5
TOVAGYIOTOV EMMESO GLYKEVTPMONG, LE GVVTEAEST cvoyétiong (1) e tédéng tov 0,99
YL KGOe 6TOLYEID) YPNOLOTOIDVTAG TPOTVTES EVOGELS KATAAANANG KaOApOTNTOG TNG

etarpeiac Merck.

Ta 6pa aviyvevong mpoékvyav omd TG KoumOAes PBabpovounong pe KatdAAnAovg
pobnuatikovg vmoloyicpovg (Chemstation Software by Agilent). Emutiéov, 1o
HEYOADTEPO €VPOG YPOUUKOTNTOAS, N TOVTOYPOVY] TOAVCTOLYEWKY] OVOALON Kol M
dvvatdTTo avAAvong HeYOAoL aplBpov SElYUAT®OV o GEPE Kot € GUVTIOUO YPOVO
(batch analysis), v kafiotodv ®¢ pion omd TG TAEOV TpwTOomOPlakég HeBOdOVG
avédivong. Ov mapeumodicelc g peBodov ICP-MS yopilovior e dvo kOpleg
Katnyopieg, TG QUSUOTOOKOTIKESG (100Papikég PArt*cat, TOAVOTOUIKAOV 1OVTOV,
ofeldiov kot vpoéediov MO™ kaw MOH™) kou T1¢ mapepmodicelg g emidpaong tav
OLOTOTIKOV NG UNTPoS (apaimon, oAlayn mopelag €16000V 1OVIMV, E0MTEPIKOV
poTHTOL (ivdo, podto)). Ztv Ewdva 39 mapovsialetar Eva yapoktnploTikd eAco

nov e&NyON amd v avaAivon delypatog yvng okOvVG.

Mivoxog 3 Ov ouvOKeS LELTOVPYIOG TOV ETAYMYIKA GUIEVYREVOV TAAGNATOS IE QUCUATONETPIN
pagov (ICP-MS 7500cx coupled with Autosampler Series 3000, both by Agilent Technologies).

RF power (W) 1500 Collision gas He
Plasma gas flow (L/min) | 0,82 Collision gas flow (mL/min) 4,5
Auxiliary gas flow _

(Uimin) 0,26 Reaction gas H,
Sampling/Skimmer cone | Ni Reaction gas flow (mL/min) 3,5
Nebulizer type MicroMist | Solution uptake (uL/min) 160
S/C temperature 2°C Integration time (sec per mass) | 0,30
Replicates 3
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Ewéva 39 IIpétvmo paopo swataing ICP-MS Yo dsiypa yiiving ckovng.

4.8.2 M£Tp1161] GUYKEVTPOGEMYV LOVTIKAV Y UIKOV E10QV

4.8.2.1 IlIp®TéK0LAO EKYOMONG QIATPOV

[Ma v g0peon TOV GLYKEVIPOGE®V AVIOVTOV KOl KOTIOVTOV £YIVE OVOAVGT] TOV HGOV
(1/2) g emoedvelag tov @eidtpov oto Epyaotnpiov Ilepifariioviikdv Xnuikov
Aepyociov (E.ITE.XH.AL) tov Tunpatog Xnueiag tov Iavemomuiov Kpnme. To
mMv  eKyOAon eV detypdtov  ypnowworombnke vrepkdbopo (Milli-Q)  vepo.
YVYKEKPEVO, EVTOC TOL BAAALOL VNULOTIKNG PONG, Y10 TNV OITOPUYY| EMUOADVGEDV, TO
eiAtpo tomobeteitan mpooeyTiKd £vidg TANGTIKOD Proldiov 610 omoio mpootifeton 20
ml vrepkdBapov vepod. Ta @oAidio 0dnyodvial 6€ AOVTPO VEEPHY®V OOV
exyoAilovtar yio 45 Aentd. A@od olokAnpwOel m exyOAION Kol OTOKTAGOLV TNV
Bepuoxpacio tepiPdArovtog avoiyovtal kot Tpoctifeton oto kabéva amd avtd omd 150
ul yropogopuiov (CHCIl3) wg cuvinpntikd, évavtt tov BloAoyik®v TpocPoAdy Tov
Oelypatog omd HKPOOPYOVIGUOUS, KLpimg OCOV apOpd OTIS GLYKEVIPADGCELS TV

OLLULOVIOK®V KOl TOV VITPIKOV GTO SIOAVLAL.

4.8.2.2 Tovtiki] ypopatoypogia (ion chromatography)

H ypopatoypagio eivor pio teyvikn ocvuveyovs SQOGIKNG KATAVOUNG KOT  OvVTIPPOT,
Baciletar dnAad] 6TV KOTAVOUY TOV TPOS SOY®PIOUO OLGLOV EVIOS dVO PACEWYV,

omov M pia edomn dwtnpeitan akivn (otatikn edon), evad 1 devtepn PpickeTor Vo
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ocvveyn pon (kvntq @domn 1 ekAovotikd otdAvua). H oyetikn kivnon g piog edong
WG TPOG TNV OAAN €Yel ®C OMOTEAEGUO. TN oLveEXN] UETOPOAN ToV oTiypoinv
GUYKEVIPMOOEDV KOl TMOV OVIIGTOY®V OTIYUIO®OV YNUIKOV 1GOPPOTIDY TMOV TPOG
JY®PICUO OVOIDV OTIG O0V0 QACELG KOl EMOUEVOC TN UETATOTION TOV KOTAVOU®DV
OLYKEVTPMOTG TPOG TNV KateLOLVOT Kivnong g Kivntig eaong, e O1opopETIKN OUMG
TayvTTo Yoo kdBe mpoc Stoywpiopnd ovoia, e€aptopevn amd Beppodvvapikods Kot
KIVNTIKOVG Tapdyovteg. Avtn elvar kot 1 Pacikny apyf] AEtovpylog UG GLUGKEVNG
OVTIKNG YPOUATOYPAPIOS, OTOL O S®PICUOS TOV aVIOVI®MV KOl TOV KATIOVTOV
TPOYLOTOTOIEITOL LECE HLOG LOVTOUVIOAAOKTIKNG GTHANG, 1 KATAGTOAN TOV 1OVI®V TOL
EKAOVTY] HEC® MO OTHANG KOTOOTOANG Kol 1 aviyvevon Tov 10ViovV HECH €VOG
OYOYLHOUETPIKOD OVIXVELTH. ZYNUOTIKY OVOTOPAcTOoT) NG OTOENG TNG LOVTIKNAG

ypouatoypaeiog divetar otnv Ewkdva 40.

H amoxoatdotaon ynmuikng wwoppomiog piog ovciog viog V0 PACEMV OVTITPOCOTEVEL
TNV 16OTNTO TOV YNUIKOV SUVAUIKOV TNG OVCI0G 0T 6TaTIKN (Us) Kot TNV Kvnt pdon

(um) Ko emopévad woydet:

(°s+RTIna, = x°n+RTIna, (36)

omov p’s, u’m eival o yNUIKG SuVOIKE TG 0VGiag 6& GREPT UPAiDdOY GTN GTATIKA
KoL KNt @Ao™ avTiGTol o Kot Os,0m | EVEPYOTNTA TNG OVGIAS GTI GTOTIKT KOl KIVITT

@aon avtiotoryo.

159



¥ 1 J
# ’ ’
Argriires <+—Loop
£KLOVGNS
P,
Zvetnua
KUTOYpuons
= ci'”tfm.;
T :
- «+— Ilpooniiy
AvTiia > = = O OPLE O T
) Amofinra
’ Ewsayerm
‘ deiypoTos
<« ITi)in
| LI FOME oY @

}[2][1[}0\'1]
KUTUGTOANS

Aviyveuis

Ewévo 40 Zynpotucy avarapdcetacn owdtaing wvtikig ypopatoypaeios. Ieprhappaver katd
og1pd, Tovg dAvTES £KAOVONG, TNV UVTAiG, TOV Bpéyo Omov yiveTar N €160YOYN] TOV O&iyNOTOS
APNOUOTOLAOVTOS loop CUYKEKPNEVIG YOPNTIKOTNTOS, TIS OTNAES S0 OPIOHOD (TPOSTHAN Kau
KOVOVIKI]), TNV HEPPPavn KaTa6TOMS TOV GHIOTOS TOV SLEAVT, TOV UYOYIHONETPIKO OVIYVELTI
KOl TO GUOTIUO KOTOYPOQNS TOV ONNaTog 7oL ouvi|0wg mpaypatomoreitor pécw Kdamowov
E10IKEVREVOV VTTOAOYLOTIKOY Tipoypdppotos (Awdaktopiky owwrpipn, I'. KovPapdxne, Hpaxiero,
2002, c. 53).

To cVota pog Tumikng 18 TaENg LOVTIKNG YPOUOTOYPAPiag TepAauPaverl Kot apynV
po avtAio mov kel tov dtohvtn €khovong. H ewsaywyn tov detypartog yivetor pécm
evog PBpoyov (loop) vy v elcoywyn ovykekpyévng mocodtntag osiyuatog. H
gloaywyn yivetoaw cuvnBmg pe T ypnom evog avtdpatov elcaywyéa (auto sampler). X
OULVEYELD TO OEtyla OEpYETAL OO TNV GTNAN SLYOPIGHOV (TPOCTAAN Kol KOVOVIKY),
OLPOPETIKN Y10 TOV SLY®PICUO OVIOVTI®V KOl KOTIOVI®OV, Omov dlaywpiletol oto
avtiotorya wOvta. Ev ovveyela 1o delypo Opyeton ¢ OTHANG KOTtaoToAng (M
HEUPPAVN KATOGTOANG), OOV TO GNE TOV SLOAVTY ékhovong kotactéAleTal. TéNog Ta
10OVTOL SIEPYOVTOL OO TN KLYEADO TOV AYOYLLOUETPIKOD OVIYVELTY] OOV KOTOYPAPETOL
10 avtiotoyo onfua Tov kabevdg, To omoio oTéAveETOl aKOAOVOMG GTO CLGTHUA

KATOypaengs, mov givor cuvnBmg KEmo1o VTOAOYIGTIKO TPOYPOLLLLOL.
Ot omhieg dwywpiopov, to Tunpoto g owtaéng o6mov AauPdver yopo 1M

KAOOLATOTOINON TOV 1OVT®V, ATOTEAOVVTOL Ad PNTIVES OTIG OTOlES YiveTal avTaAlayn

TOV 1OVTOV TOV JEIYUOTOG LE T 1OVTA TNG PNTIVIG, COLPOVA LE TIG OVTIOPACELS:
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AVIOVTOAMAKTIKT R-OH+M'X = R-X+M'OH
Katiovtailaxikn R-H+M'X 2 R-M+ H'X

A0QOpETIKG 1OVTO. OEGUELOVTOL JAPOPETIKO YPOVIKO OACTNUO TAVED ©Tn PNTivn
TETVYAIVOVTOG £TOL TO JlYWPIoHO TovG. ['evikd 660 peyaAvtepo 6e Poptio Kot OYKO
elval éva 10v, 1000 TEPLGGOTEPO YPOVO HEVEL OEGUEVUEVO OTNV axivnTn @don TNng

pnrivne.

H «xotactod tov onuatoc tov S1oAdTn £€KAovong mov yivetor oTic UeUPPAveg
KOTOGTOANG, TETVYOAVETOL UEC® TNG EMAEKTIKNG €EOVOETEPMONG TOV 1OVI®V TOL
SAVTN. AVTO YiveTol HECH TOV NUITEPATOV PEUPpavdv Tov teptéyovy. H mapaywyn
TOV  OmOPUiTNTOV TOCOTNTOV 1OVTIOV TPOTOVIOL Kol 1OVTOV VOPOELAIOL TOV
YPNOYLOTOLOVVTOL GTIG LEUPPAVES KATAGTOANG Yol TV €E0VOETEPWGT TOV GLATOS TOV
AN €KAovong, dnuovpyovviol HEcw NAekTpdAvong tov vepov. H mocdttor Tov
vepoy umopet €ite vo doxetevbel péom pag eEmTEPIKNG TAPoYNg vepoL, N va
ypnoporomel avakvkAoOUEVO 10 vePO TOL OSOADTN €KAOLONG. XNV TAPOLGH
gpyacia ypnoyoromfnke To cLGTNUA TNG NAEKTPOAVONG TOL VEPOD TOV OLOHADTY, EVD
0l VLOAOITES MOPAUETPOL TNG YPWOUATOYPAPIKTG dtdTaENG paivovion otov Ilivaxa 4

OV OKOAOVOEL.

Hivoxog 4 Xtoygia amd ) S1GTasN XPORATOYPUPINS TOV YPNGIROTOMONKE Y10 TNV avdivon TV
0vTOv.

detector: CD20 conductivity detector-DIONEX

pump: GP50 gradient pump DIONEX

suppressors:  ASRS 300 4mm for anions

CSRS ULTRA Il for cations

columns: guard AG4A-SC 4X50mm, AS4A-SC 4X150mm for anions

guard CG12A 4X50mm, CS12A 4X150mm for cations

eluents: NaHCO3/Na2C0O3 3.4/3.6 mM for anions

MSA 20mM for cations
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4.8.3 Métpnon opyavikov/ctoryetokot (OC/EC) avOpaxa kot a10aing
(BC)

O VTOAOYIGHOG TNG CLYKEVTIPMOOTNG OPYOVIKOD KOl GTOYELOKOV GvOpaka Tov mePLEYETOL
oto  Oglypoto, mpaypotomombnke pe v aviilvon Tovg oto  Epyactiplo
[TepParrovtikov Xnuikov Aepyaciov tov Tunuatoc Xnueiag tov IHavemomuiov
Kpnmge. To Epyootiplo owabétel tov avaivty opyavikov / ototyelokod davOpaxa
agpoivpdtov  “Sunset” (Organic/Elemental Carbon aerosol analyzer, Sunset
Laboratory Inc., Oregon, NIOSH Method 5040). H didtaén kdver ypriion TeqvVikdV
Bepuikng - omtikng OC/EC pebddov pérpnong, avoyvopiopévoy and to NIOSH, yo
NV HETPNON OPYOVIKOD Kol OTOlElkol dvBpaxka o€ cvAieyBeico aTpoc@OPIKN
OLOPOVIEVN GOUATIOKT VAN emdve og @idtpa cvotaong wvav yoralio (QFF, Quartz

Fiber Filters). Zmv Ewova 41 @aivovtal 1o 0pyovo 6To 0moio Tporypatomotonikay ot

LETPNGELS, KOOMG Kot TO BEpLOKPac1akd TPOYPOAULN TOV aKOAOLONONKE.

Ewéva 41 O yodpog pe 10 6pyavo Kol To aépla NETPNONGS, GTO EPYUCTI|PLO TOV TUNRATOS Xnueiag
100 Mavemotnpiov Kpitng 6mov mpaypatomon)dnkav o1 cuyKEKPIREVES aVOADGELS, KAODS Kot TO
Osppokpacioxéd wpéypappa (yohdlio ypoppy) Ko 1 amOKPLGN TOV 0PYAVOL (TPAGIVES KOPLYES
otov G&ova X) OTNV AViYVELGN OPYOEVIKOD Kol oToryeiokov avOpaxo. To ybopa tov 25
OgVTEPOLETTTOV PETOED TNG NETPN OGS TOV OPYUVIKOV OO EKELVI] TOV CTOLYELNKOV AVOpaKA, VITAPYEL
TPOKERNEVOY TO Opyavo va pelmoel v Ogppokpacio Tov Boiapov péTpnong Kot va yivovv ot
omapaiTNTEG PLONIGELS Y0 TNV HETPNGT] TOV OTOLYELIKOV RHEPOVS TOV PETPOVUEVOVD DEIYRATOC,

[T ovykexpéva, pio otabepr| KOs Qopd empdveld Tov EIATPOL AmOKOTTETOL OTTO
avtd pe KO Komidl (emdvelog cvvnbwg 1 1 1,5 cm?), oomyeitor pe €101KN VAALYT
AaBida evtog tov povpvov amd yohalio. Apyikd peTpdtonr TO OAKO TEPIEXOUEVO TOV
eidtpov og opyavikod avOpaxa, OC. Oépov aéplo 6g avTv TV dadiKacio eivatl To
NAlo. O @ovpvog oTadloKA Kol o€ T€ooepa Olapopetikd emineda (PA. Ilivoka 5),

BepuaiveTar e oloéva kot vynAdTEPN 6TAOUN Bepokpaciag, e To TP®TO minedo va
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Bpicketan otovg 200 °C kar o vynAoTepo oTovg 650 °C. Me v Swdikacio avth
0<puavonc-TupOAVONG, Ol OPYAVIKEG EVGELS EKPOPOVVTOL KOl TUPOAVOVTOL GE VEQ
TPOIOVTAL TOV 0dNYOVVTOL WHE TN GEPE TOVG GE OEEMTIKO Povpvo d10&ediov TOv
payyoviov (MnOy). Kabohg ta Opadvcpata tov dvBpoka péovv koTd UNKOS TOV
@ovpvov MnO,, avtd petacynuatiloviar TocoTikd o€ aéplo d10&eidlo Tov dvOpaxa,
CO,. To pedpa avtd ToL 010EEI0V TOL AvOpOaKa, EEEPYETAL TOV POVPVOV OEEIOMONC,
010 pedHO. TOL MAlOV, OOV EPYETOL GE EMAPY KOl OVOULYVOETOL UE PEOV OEPLO
vopoyovo, Hap. To piypo owtd otn cvvéyelo Kiveitar katd URKog £vog Beppratvopevou
KATOAOTN VikeEMov Omov petatpénetol TocoTikd o peddvio, CHs. To pebdvio avtod
uetpdral akoAovBmg pe T ypnon evog aviyvevty @Aoyoc tovicpov (FID, Flame

lonization Detector).

ivoxog 5 To Ogppokpaciokod mpoéypapnd, pali pe To KOTA TEPITTMOGN GEPOV AEPLO, TO NETPOVIEVO
péyeog (OC, EC) kar tov ypévo mapapoviis Tov govpvov ot kabepio Oeppokpacioki) fadpidoa.

Metpovpevo Dépov Ogppokpacia Xpovog
péyebog a£pro @ovpvov (°C) | mapapovig (S)

200 120
"HAo 300 150

OoC ]
(Helium) 450 180
650 180
O&vyodvo 550 240

EC oy
(Oxygen) 850 150

Metd v mpdtn ovt) dladikacic, 6mov HeTpdTol 0 opyavikdg dvOpokag, akoAovOel
[ dgvTep, TPoKeWEVOL va petpnbet o otoryelakds avipaxoac, EC. e avthv apykd
0 QOVPVOG YOYETAL, TO PEPOV aéplo aAralel pe éva aéplo piypa niiov/o&uyovov va
emtehel avtdv 10 poro. 'Eva véo Bepuoxpaciokd mpdypappo eéedicoeton auty ™
QOpd, L€ TO GUVOAO TOV GTOLXEWKOV AvVOpoKo Vo, OEEWOMVETOL EKPOPOVIEVO KoL VO
oonyeitor 6tov Povpvo o&eidwonc. O otoryelakoc avOpakos aviyvedeTon ETELTA, LLE TOV

1010 TPOTO OTMG KO O OPYOUVIKOG TPOTYOVUEVAC.
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Ewéva 42 To ol9oropeTpo OV
xpnowomon)dnke yie v pérpnon tov BC
(Aethalometer — AE31, Magee Scientific).

Télog, oe pio derypotoAnmriky mepiodo 20 muepdv (09/08/2007 — 29/08/2007),
petpnOnke n aubdAn 1 pawpog dvlpokag (BC) pe m Pondeta evog abaropétpov (7-
Wavelength Aethalometer — AE31, Magee Scientific). H péfodoc mpaypotomoteitat
Bacel g e€acbéviong Tov POTOHC TOL PETPATOL GTNV KNALdA TTOL SNUIOVPYOLV TO
alwpovpeva copatiow oto eidtpo cvAioyng. H pétpnom mpaypatomoteiton og 7
dapopeTikd unkr kopatog, petad tov 370 nm (UV) éog ta 950 nm (IR). Ot telikég
OLYKEVIPMOOELG TOV Lahpov GvBpaka exTidvTot pe Pdon v kapmoin Baduovounong
TOV KOTOOKELOOTH] TOL opyavov. [ 10 okomd avtd otV mopovca epyacia

xpnooromOnKav ot Tipég pétpnong ota kavdie twv 880 kot 370 nm.

4.8.4 Extipnon opuKToLoyIKIG 600TUGNG UEPOUETUPEPONEVI|S
OQPIKAVIKIG OKOVIG
H mepibraon oxtivov-X (X-Ray Diffraction 1 XRD) eivor por pun kotastpo@ikn
péBOOOC Yo TNV TOLOTIKY KOl TOGOTIKY] OVAALGT KPLGTOAMKAOV VAKOV GE HOPON
movdpag N o€ oteped popen. Iepibraon axtivov-X eivar n avakiaon pog aktivac-X
amd U0 OIKOYEVELD TOPIAANA®Y KOl ICOTEYOVIOV OTOMK®OV EMTEOOV. ZOUPMOVO, LLE
tov vopo tov Bragg, 6tav pio povoypopotikn ééoun axtivav-X pe pnkog kopoartog L
TPOCTURTEL GTO EMIMEOD TOV KPLGTAAAKOV TAEYLOTOS VIO Yovia 0, Tpaypotonoleiton
nepiBhaon g déoung av 1 SadPOUT| TOV AKTIVEOV OV OVTAVOKAMDVTOL OO d1adoY KA
eninedo (pe amodotaom d) eivor axépato moAAATAGGIO TOL pNKOLG Kvpatog L. Me
HETPMOT TOV YOVI®V TTEpiBAaoNG, Elval SLVATOV VO VTTOAOYIGTOVV 01 EVOOKPLGTOAAIKES

anootdoelg d.
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Amo v kataypaen g yoviog mtepiBiaong kot Tov avtictoyov aplfpov axtivov-X
OV OVIYVELTNKAV OTNV GOLYKEKPIUEVN Yovia mePIOAaoNG, TPOKVATEL TO (QAGLO
nepiBiaong tov vrd eE€taon vAkov. Ta edopata tepiBlaong amoTvTdVOVTaL €iTe GOV
OLOKEVTPOL KOKAOL GE KATAAANAO QOTOYPAPIKO QIAL, €ITE GOV TPIOOIACTOTO TAEYUATOL
and eotewva onueio. To edopa cvykpivetar pe Pdon 0ed0UEVOV QAGUATOV €VOG
HEYAAOL aplOOD VAMK®V Kot £TG1 TOVTOTTOLEITAL TOLOTIKA 1) SOUT TOL LAIKOV OAAG Kol
TOGOTIKAL M TEPLEKTIKOTNTO KAOBE @Aong o©10 LAMKO. Me tov Tpémo  avtdv
npoodtopiletarl N 0pVKTOAOYIKY 6VGTACN VOGS delypatog kOvems. Me v puébodo XRD
avVOADONKAY SEIYLATO EPOUETOPEPOLEVTG OPPIKOVIKNG OKOVNG, VIO LOPPT KOVEMC,
oto Epyaotmpio Avopyavng Teoynueiog, Opyovikng Teoymueioc & Opyovikng
[Tetpoypapiog g Xxoing Mnyovikav Opvktov [Topwv tov [HoAvteyveiov Kpnng.
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1)

4.9 X160t TG dSraTpifng

Kvprog ot10y0g ™G mapovoog epyoaciog elvar vo depgovnbel 1m duvopkn TV
OLOPOVUEVOV COUATIOIMY GTNV TEPLOYN TNG avaTOAKNG Mecsoyeiov. Méypt onuepa
Myeg etvon o1 peAéTeg OV €YOVV YiVEL OTNV €V AOY® TEPLOYN, EVD OGOV APOpPa TNV
TePLOYN TNG OLTIKNG Kpnng, ivat n mpdTN Qopa Tov Hio EPELVA EMKEVIPDOVETAL GTIG
TopapéETPOVG (Katavoun pHeyédoug kot Halog, YnUtkn Kot OpUKTOAOYIKY cVGTACN) Kot
ot dlepyaoieg (mupnvomoinom, HETOPOPE G€ UEYAAES OMOOTAGEL KTA.) 7OV
kaBopilovv 10 yiyveshal twv aiwpoduevov copatdiov oty meployn. To chvoro Tov
OEYHOTOANYIDOV Kol HETPNoE®mV Tpaypatonombnke otov Epguvntikd Ztabud g
YyoMc MH.IIEP. tov IloAvteyveiov Kpnmg ota Kovvovmidiavd Axpwtnpiov
Xoviov. Movoadikr efaipeon  omotéAecav Ol OSIYHOTOANYIEG  OLOPOVUEVNC
COUOTIONKNG okoOVNGg TNV Tepiodo and 28 lavovapiov 2014 ¢wg 16 Maiov 2014, ot
omoieg mpaypoatonombnkay otnv [iateio Awkastnpiov, £vtdg TOV aGTIKOD 1GTOV TNG

TOANG TV Xovimv.

[T avaivtkd n Ttapodoa Epevva emkevipmOnke ota e&Ng onpeia:

21V depevlivnon TOL EMTESOL TNG CLYKEVIPMOOTG TOV ALWPOVUEVOV copatdiov PMig
kot PMz 5, TGO d1oypovikd otV meploym, Le T YPNOT CYETIKMOV cLveEX®V dtaféctumv
dedopévov pog dekaetiog mepimov, 060 Kol HECH EVIOTIKAOV OEYHOTOANYIDV. Ot
delypoTtoAnyieg ovtéc mepaltépw  ypnowomombnkav mpoxkeévov va  e&ayxbodv
CLUTEPACLLATO, TOGO Y10, TNV KATavoun LeyEBovg nalos Tav ompoveEVOY COUATIOIOV
oV mEPLOYN, OGO KOl TNV EKTIUNOCT TOV KAACUOTOG TOV AEMTOV KOl VIEPAETTOV
cOUATIOIOV Tov givar Kat To TAEOV emKivovuva Yoo TNV VYElD Tov avBpdTOoL, Kl ©G €K
TOVTOV TTOPOLGLALOLVV W10iTEPO eviLPEPOV onuepa. EEGAAOD, oelpd derypatoAnyimdv
100 cvveydpevav nUEPOV, TPAYLATOTOMONKE GTOV AGTIKO 16TO TNG TOANG TV Xavimv
pe okomd va dtepeuvnBolv Ta EMITEdN GLYKEVTIPMOTG TOV AMPOVUEVOV GCOUATIOIMV, N
YNUIKN TOLG cVOTOOT, KOOMDC KOl 1| GLVEICQOPE GE OVTEC TIC GUYKEVIPADGELS TV
OOTIK®V EKTOUTMV KO TOV TNYOV Topaynyns afdinc. Emmiéov, péocm e nuepnotag
aAAnAovyiog tov omcbomopewdv (back trajectories) kor ) cvoyétion TV TWOV
OLYKEVTIPMOONG TOV COUOTOIOV Kol pe GALO avepoloywd dedopéva, £yve eKTipumon
NG GLVEIGPOPAG TMV TOTMKMOV TNYADV 1] TS HLETAPOPAS OVTAOV UECH TNG ATUOCPULPOG
and HOKPLVEC amooTAcelg (Olaocvvoploky pomaven). TEAog 0 VTOAOYIGUOS TNG

OLYKEVTIPMOONG TOV WOVI®V, TOV HETOAA®V KOl TOL OPYOVIKOL / avdpyavov GvOpaio
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2)

3.)

4)

0TO GLAAEYXDEV KAAOUO TG COUOTIONKNG VANG, OTOTEAEGE YPNOLUO EPYOAEID YioL TNV
extiunon g mOavNg SOPOPETIKNG CUUTEPIPOPES KOl ETIKIVOLVOTNTOS TOV OCTIKAOV
OEPOAVUATOV GE GYECT UE EKEIVOL TOV OAVIMVTOL TEPLPEPELNKA TV TOAE®V (BEcELg
vroBdOpov).

2TV eKTIUNoN 1TNG OLVEISQOPAS TNG OCEPOUETAPEPOUEVIC OKOVING Omd TNV
epnuomomuévn Lovn g Popetag AQpikng 6To EMmEdO TG SCOUOTIOKNG VANG PM1g
omv mepoyn g Kpnmg, viioog mov ekteivetar € ohokAnpov oty egetaldpevn
neployn ™G avatoAkng Mecoyeiov. ‘Eywve otatiotikn diepedvnon g ouyvotnrtag
EUGAVIONG TOL PALVOUEVOL LETAPOPAS oKOVING atd TV AQpikn Kol dlepeuvnOnkay ot
LETEMPOAOYIKES GLVONKEC TOL EVVOOLV TN peTaPopd avtn. Emiong péowm g ymung
KOl OPUKTOAOYIKNG avdAvong vypdv kot Enpov delypdtwv, kot g Pondelag
omcBomopeldv, emyelpNOnke yio TPOTN EOPE OGNV TEPLOYN, O EVIOTMICUOS TV
Bactkdv 6TIOV OO OOV TPOEPYETAL 1] GKOVI OUTN.

2V eKTiUMon Tov EMMESOV GLYKEVIP®ONG TANO0VG VIEPAENTOV COUATIOIOV GTNV
TEPLOYN NG AVATOMKNG Mecoyeiov. Zuykekpyuéva, €vidg TOV YPOVIKOD SLOGTIATOS
2009-2014, £ywoav OlypovIKEC GULVEXELS KOTAYPOQES TNG KOTOVOUNG TANOoLG
VIEPAENTOV GOUATIOIMV, TPAyHa TOL GLUPALVEL Yo TPAOTN Popd otV TEPLoyn. Méca
oo TIG UETPNOELS OVTEC, LROAOYIOTNKE 1 HECT GLYKEVIPMOON TOV VREPAENTOV
COUOTVIOV otV TEPLOYN, TPOTAONKAV Ot MOAVEC TNYEG MOPUYOYNS OVTAOV, EVA
voAoyloTNKAY pHE SVO  OPOPETIKOVS TPOTOLG ONUAVTIIKEG TOPAUETPOL  TOV
cOUOTWIOV avTdVv, Ommg eivor 0 dyKog Kol 1 EMEAVEL TOVG, €MAvVe GtV omoio
Aappdvouy ydpa Eva TANO0C UGTKOYNUIKAOV OPAGEDY KOl LETUTPOTMV.

2V SlEPEDVION TOL QOIVOUEVOL GYNUOTIGHOD LTEPAENTOV COUATIOIMV HEGH TNG
dwdikaciog ¢ mvupnvomoinong (nucleation). Méoa amd tov peydro Oyko TOV
O€dOUEVOV TTIOV AVOKTHONKOY KATOYPAPNKE 1) GLYVOTNTO ELOAVIGNS TOL QOIVOUEVOL
TLPNVOTOINGNG GTNV TTEPLOYN, VITOAOYICTNKAV 1) YPOVIKY| SIAPKELD TOV POLVOUEVOL KO
ot pvOuoi mwupnvomoinong Ko peyéBouvong vy Kabe éva @avopevo Eexmplotd, evod
€YIVE OTOTIOTIKY] OVOALON EMOYLOKNG KOU OVO UNVO EUEAVIONG TOV (QOLVOUEVOU.
A&oloynnkav ot mepiparioviikég cvvOnkeg vTd TG omoieg cupuPaivel To Pavopevo,
eved &ywve o omémelpa ektipnong tov mbavoy pnyoviopov e&éMéng tov. Télog,
dtepevvninke katd TOGO GLYKAIVOLV TOL EVPNLATO TEGTOL TOV KATOYPAPNKOV, KOl TTLO
OLYKEKPIEVOL O pLOUGE Tupnvomoinone, He eKEivO TOL EKTIUMOVTOL HE TN YXPNON

LLOVTEAWDV KO dOPUPOPIKDV dESOUEVOV.
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5° KE®AAAIO — AITIOTEAEXMATA METPHXHX
MAZAX KAI XHMIKHX XYXTAXHYX AIQPOYMENQN
XOMATIAIQN XE OEXEIX THXY ANATOAIKHX
MEXOI'EIOY

5.1 Xvykévipmon palag Ko UKy 6VGTUGT GLOPOVUEVOV
OTHOGPUIPIKAOV COUUTIOI®V GTOV EPEVVITIKO 6TaON0 AKpoTNpiov

5.1.1 LoyKeEVTPOOELS OL®MPOVUEVIS COUUTIONUKNG VANG
5.1.1.1 Ewoaymyn

[Tpoxeévou va dtepguvnBoHv T EMITESD TOV OLOPOVUEVOV COUATIOIOV GTNV TEPLOYN
g ovtikng Kpng, meployn mov Ppioketar otnv Kopdd g avatokng Mecoyeiov,
TPOYUATOTOONKAV EVTATIKEG OALG Kot cuve)elc detypatoinyiec. O kOPLog OYKOG TV
petpnoewv  élofe  ydpa otov  gpeuvnTKO  otafud ™G ZyoAng Mmnyavikav
[Tep1pdrrovtog tov IloAvteyveiov Kpning, oto Axkpomptr Xoviov, otabpdc mov
yopokTnpileTor g aypotikos / TpoaoTiokOs otafuog, wog kot yertvidlel g nohemg
TV Xoviov. Mépog tav detypatonyudv €yve €viog g molews Tov Xaviov, otnv
nwepoyn g miateiog ElevBepiag (Awootpiov). Extdg and v extipnon tov
EMMEOOV TOV OOPOVUEVOV COUOTIOIMV, OTOXOC TOV OEYLUTOANYLDV MTOV Vo
dtepguvnBovv kol To. EMIMESD GLYKEVIPOGE®V TOV OVIOV, TOV UETAAA®V KOl TOV
opyaviKoy Kot ovopyavov dvBpaka oty mepoyr]. [a 10 Adyo avtd petd v gdpeon
NG GLYKEVIPMOOTG OLMPOVUEVAOV COUATIOIMV Ta GIATPO VIECTNGOV YNUIKT OVOALGN

TPOG TNV EMITELEN TOV GKOTOD AV TOV.

5.1.1.2 AnoteAioPATO GUYKEVIPAOGEMV NALAS

Ao 10 €tog 2003 péypt oNUEPO TPOAYUATOTOWOVVTOL GLVEXEIS WETPNGES TV
Khaopatwv PMig kow PM3s otov otaBuo tov TloAvteyveiov Kpnng, 6mmg paiveton
otov [livaka 6. Ztnv mapovca epyacio mapovstalovrol ot petpnoels Tov etav 2003 —

2010 ko Tov étovg 2013.
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Iivokog 6 O wepiodor derypatonyiog Tov opyavov FH 62 I-R ywe ka0e ma mapapstpo (PMy,
PM,5s).

Xpoviko
‘Opyavo Mopdapetpog Pipa Ilepiodog derypatoinyiog
UETPNOEMV

01.01.2003 - 10.03.2004
Bet_a _ PMio 03.04.2006 - 15.09.2006
radlatlor_l 01.11.2007 - 31.07.2013
attenuation 5915
monitor Aemtd 10.03.2004 - 03.04.2006
(FH 62 1- PM3s 15.09.2006 - 31.10.2007
R) 01.08.2013 — 31.12.2013

O1 péoeg ovykevipaooels Tov PMig kot PMs s 0mmg petpriOnkov and to Beta radiation
attenuation monitor yia v mepiodo 2003 — 2013 mapovoidlovior 6Tov ETOUEVO

[Tivaxa 7. O 6pog N avaeépetatl 6To TANBOG TOV NUEPADV SETYLATOANYINGC.

Hivaxkag 7 Méogg £T1]018G GVYKEVTPACELS ULMPOVUEVAOV COUUTIOIMV 6TOV 610N AKpoTNnpiov Yo
10 €11 2003 - 2010 xon 2013.

"Etog PMyo PMz s

2003 36,7 + 7,2 (n=234)

2004 34,5+ 15,2 (n=87) 26,4 + 7,3 (n=234)
2005 25,5 + 3,8 (=358)
2006 29,4+ 3,7 (N=172) 21,2 + 4,5 (n=147)
2007 30,2 + 8,8 (n=58) 17,2 + 2,9 (n=144)

2008 | 40,0+ 11,4 (n=359)

2000 | 37,7+10,1 (n=255)

2010 39,7 + 9,8 (n=304)

2013 | 53,3+17,8 (n=114) 33,1+ 6,2 (n=122)

H péon ovykévipwon g e&etalopevng xpovikng meptodov eival yio pev ta PMyg ion
pe 38,3 + 11,2 pg/m, ywa 8¢ 0. PMys fon pe 24,7 + 6,6 pg/m®. Tuvolikd 10 1060616
TOV cOUTVIOV Tov KAdouatog PM; s katalapupdvel £va mocootd mepimov 66 % emi
0V KAdopatog Twv PMig, av kot 10 T00006TO avtd eumeptéyel cOAApata eE01Tiog TOL
ot
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1. Ot derypotoAnyieg tv 000 KAUGUATOV TPOYUATOTOMONKOV O10(pOPETIKEG
(copumAnpopatikég)  mePLddovg, KoOMC oTov 1010 OEIYUATOANTTN
EVOALAOCOVTAY Ol dVO KEPAAEG LETPNONC.

2. Ymp&av apketd peydia dtaotipato pe EAAEWYN dedopévev, TOGO Yo TO
éva 66O Kol Y10 TO GALO KAAGLO aumpovpevev couotdiov. To peyolvtepo
amd oVTA TO YPOVIKA dtacTiuota amotéhese M detia 2011 — 2012, katd v
omoio. dev vmdpyovv kaBOAov Swwbécyueg ypovooelpés petpnoewmv. Ot
KOpleg artieg avtng g EAAelyng elvarl S10TL T0 Opyovo UETPMNONG KATH
KOpOUG Tapovciace TPoPAAUaTe otV Agltovpyio. Tov, Yoo AOYOLS OV
elyav vo. KGvoovv pe v avtiAio Tov, To GIATPO GLALOYNC TOV COUATIOIMV
K.Q., UE OMOTEAECHO €lTe Vo, punv AdpPdvovtov HETPOELS, €lTE va pnv

KafioToTon EQIKTO Vo ovaktnOovv

Méoeg unviaieg ouykevrpwoeig (2003-2013)
70
oPM10

60 -
& BPM2,5
Es50 -
(@]
2
£ 40 - i i
3 |
& 30 -
@
4
220 -
W

10 +

0

lav. Pef Mdap Amp Mdar loov loUA AUy Zemr Okt Noé  Aek
Mivag

Ewévo 43 H péon pnvicio Tip 6YKEVIPOGIS KL 1] TUMTIKI ATOKAGT Y0, To. KAdopato PM, kot
PM, s, 6mog petpfinkav 6tov 61abpé Akpotnpiov.

Onwg @aivetar omd 10 Odypoppo tov pécov unvuiov tiuov (Ewove 43) ot
VYNAOTEPES TWES Yo o cwpotidle PMig epeoaviovior toug koAoKoptvovg UNveg
IovAo kot Avyovoto, pe tovg unveg PePpovdpro, Ampidio kot Mdio vo akoAovBovv.

Ot €£apoelc TG GLYKEVIPOONG TOVS OVOLEIITIKOVG UNVES, KABMG KOl 1| ELPAVION TOVG
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LNVEG aVTOOS LYNADVY TIUOV TVTTIKNG amokAlong (Standard deviation), cvoyetiCovtar pe
TNV ELPAVION HETAPOPAS oKOVNG amd TV Popeta Appikr), 6mmg Ba dovEe 6TO ETOUEVO
KeQAAloo mov ooyoieiton eWdwd pe to Bépa avtd (Gullu «.d., 2000, Chabas kot
Lefevre, 2000). Xto {010 kepdiaio 6Oa efetootodv kor ot vmepPdacelg g
Oeopobetnuévng oplaxng pHéong nuepnoog Tipng towv 50 ug/m3 oto KAdoua twv PMig
Kol KoTd OG0 avTéG oYeTIlovTol UE TIC OAPOPES TOMIKEG 1) OUTOUAKPVOUEVEG TTNYES
Topay®wyng oopatdiov. Ot yapnAdTEPEG GCLYKEVIPAOOCEL TOPATNPOVVIOL TOVG
YEWWEPIVOVG UNVEG, He TNV eAdytotn péomn unviaia Tt tov pva Aekéufplo. Ot vypég
KOTOKPNUVICELS TNG TEPLOOOV EVLVOOVV TOV TOKTIKO KaBapiopd g aTudsealpog omd
ToL UOPOLUEVO cOUATIOW. O1 oTaydVES TNG PPOYNG CLUTOPACVPOVY TO. GOUOTIOW LE
amoTEAEoHO AVTA Vo emkdBovTol oty emedvela Tov €ddpovc. 'Etot, gite mepiocdtepa
COUOTION OEV KATAPEPVOLV VO PTAGOLV GTNV TTEPLOYN detypotoAnyiog, eite GAla OV
Bpiokovton NoN ekel, ypryopa koataxkdBovror. Katd avaroyo tpomo, to kidopa PMays
TOV COUATIOIOV gREavIiEl VYNAOTEPES CLYKEVIPMGELS TOLG UNveES Avyovsto, lovito

kot OkToPpro, Kot yaunAotepeg tov Aekéufpn kot tov lavovdpro.

Yuvolkd moapatnpnOnke Ott, N dapopd petaEh Bepvig Kot YEWePVNg TEPLOOOL NTAV
peyoAivtepn tov 10 povadov yo ta copatidt PMig (kaiokaipt 42,3 pg/m3, YEADVOG
33,0 pg/m®), evéd kot y1o o PMas 1 S10popd HETOED TOV TEPLOS®V EiVOL OTUAVTIKN
(kaAoxaipt 29,3 ug/m3, yeovag 20,2 ug/m3). H dwpopd avt ayyiler mpoceyyiotikd
v o pev PMig to 40 %, 1o 0 T PMz 5 10 30 %. Ot Tiaéc avtég elvan onpovtikég Ko
&yovv va kdvovv, 0nmg Bo eavel amd TV ovaivon Mo KAT®, TOGO LE TNV TOTIKN
TOPUy®YN coUaTinv, 660 Kot TV Topeio. mov okoAovBovv ot aépleg paleg mov
petapeépovy  agpoivpato  kobmg mpooeyyiloov v efetalopevn  meployn NG

avotoAikng Mecoyeiov (Smolik x.a., 2003, Bergametti «.d., 1989a ko b).

Ta mponyodueva gvpnuato, TO60 66OV APopd TIG THES CLYKEVTIP®ONG, OGO KOl TNV
éviovn pnviaio OlKOUOVOT oLTOV, Bpiokovial 6 CUUE®VIL HE TPONYOVUEVEG
epyacieg omv mepoyn (Gerasopoulos k.d., 2006a kou b, 2007, Querol .., 2009a,
Kogak «.d., 2007) kot emPefardvovv v kabopioTikny GUVEICQOPE GTO. ETIMEDD TV
QLWPOVUEVOV COUATIOIMV Kol TNV OLVOUIKN TNG OTUOCQOPOS GTNV TEPLOYN, TOV
QLGIKOV TNY®OV agporlvudtov (Bdhacoa, agpikavikés épnuot, Ployeveic depyaciec,

daocwkég  mupKoylEg), TV avOpomoyevdv  mmydv  (LETOQOPES,  Propmyavikég
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OpacTNPOTNTEG KTA.), 0AAG Kot TNG UETAPOANG TNG UETEMPOAOYING TNG TEPLOYNG T.X.

peiwon Tov Ppoyontdcoemv otnv Mecoyeto.

Méoeg eTROIEG TIMEG BPMIO

70 ®PM2.5
&
E 60
S, 1
=50 T
g 40 JT_ —|-
33 L ] I 1
3 30 :
-
& 20 +
>
5 10 —_— —
W

0 2

2003 2004 2005 2006 2007 2008 2009 2010 2013
‘Etog
60 y =2,8153x + 26,974 30 y = -3,2059x + 30,585
R*=0,732 R*=0,947
40 20
20 - 10 l:
O 1 0 T T T
2006 2007 2008 2009 2010 2004 2005 2006 2007

Ewéva 44 O péogg etoieg Tipés 1ov PMyg kot PM; 5 6to Akpotipr Xaviov yia Ty ntepiodo tov
et@v 2003 — 2010 kot to érog 2013. Eniong ota 0v0 pkpoTepa owypaupoto, gpeavifovrol ot
ypappéc Taong yie Ta PMyg yia ta Ty 2006 — 2010 pe R = 0,7318 kou Y Tal PM;5 e Ta étn 2004
—2007 pe R? = 0,9466.

Oocov agopd 11 péoeg etnoteg TéG, ot TWéS tov PMig eupdavilov oyetikn
otafepotnra yuo v mepiodo 2003-2010, pe T1g pHécES €TNGIES TIUEG VO KVATVOVTOL
TPOCEYYLOTIKA LETOEL TV 30 Ko 40 ;,Lg/m3 (Ewova 44). Oleg ot Tég Yo v mepiodo
avty, oplokd akopo kKot yroo To 2008, Bpiokovrar kdtw Tov BecpobeTnuévon amd v
Evponaikn ‘Evoon emotov opiov tov 40 ug/m3 v to. PMjp, eved xivovvion og
vynAdtepa enimeda amd 1o 0plo tov 2010 ya cvykevipwoelg — 6tdyo Yo to. PMyg ota
20 ug/m3 (Kowotikry Oodmyia 2008/50/EK), péon tun Opmg mov o€ mPEmel va
neplhopPavel eUoIKEG TNYEG ekmOUTG Omw¢ givorl Yo mapddetypua n okdvny amd )
Saxépo. Qot6c0 10 £roc 2013 1 TN TOV PMyg epgavitetar ovEnpévn (53,3 pg/md),
av kot B TpEmEL vo cLVEXIGTOOV 01 LETPNOELS KO TOL ETOUEVA £T1] Yo VO dlepevvn et
pe meptocotepo aldmioto Tpoémo av avutny M ovénon otabepomombel oe avtd To

emineda 1 TPOKELTAL Y10, TEPIOTAGLUKO PUVOLEVO, TTOV EYEL VO KAVEL [LE GUYKEKPLUEVQL
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YEYOVOTO TOL £TOVG, T.Y. ALENUEVO EMEICOO0 LETOPOPES OKOVNG amd TN Zodpo N UE
TOV OYETIKA LKpd aplBud petpnoemv 1o £10¢ avtod. A&ilel va onpelmdel 0t 1 avénon
avt mopatnpnOnke kot tovg unveg tov 2013 mov petpndnkav PMas, evd to
nponyovpeva £t 2004-2007 ot Tipég Tov PMys fitav petatd 17,2 — 26,4 pg/m®, pe pio
eueoaviiopevn téon peimong (R2 = 0,947) (BA. Ewodvo 44), tdon mov épyeton o€
oLUEOVIOL PE EPYACIEG OV APOPOVV TEPLOYEC otnv duTikn Mecodyewo (Pérez «.d.,
2008). XvvoMKa TavTmMG ot epeoviCOpeveg ypappés taong e Ewovag 44 mapéyovv
TEPLOPIOUEVT] EKTIUNGN, EVO YO AGPOAY GLUTEPACUATO OGOV OPOPA TNV TACT TOV
OVYKEVIPMOEDV TOV OLOPOVUEVOV COUATIOMV UE TOV XPOVo, ¥Pelaloviol GLVEYEIS

LETPNGELS TEPLGCOTEP®V ETMV.

[Mapodra avtd, axdpa kot n xounAotepn Tyun twv PM; s, n omola katoypdonke 1o £10¢
2007 (17,2 ug/mg), elvar vymAdtepn 1000 TOL €TNGLOL Opiov oL €xel Beomicel M
Apepwavikny Ymnpeoio Ilepipdirovrog (EPA 15 ug/m3), 000 Kol €Kelvov TOL
Haykéowov Opyaviopod Yyeiag (WHO AQG 10 pg/m®) (WHO, 2006). H péon s
tv PM; 5 kiveiton oty meployn ovykevipmcoemv Tov opiov ¢ Evponaikng ‘Evoong,
omwg avtd kabopiletar and v Kowotwkn Odnyia 2008/50/EC. Béoet avtig ta kpdn
—UEAT LTOYPEDVOVTAL VO LEWOGOLY TNV ékBeom og Aemtd PMa s copatiow oTig aoTikés
TePLoYEC Katd néso 6po 20 % £mc to 2020, pe Pdon cvykpiong ta enineda tov 2010. H
Odnyia Bétel wg otdy0 To0 PM3 5 va Bpiokovtal kdtw and ta 20 ;,tg/m3 péxpt to €tog
2015. Na onueiwbel 6t1 ot TIHéS mov divel TO OPYOVO GLVEXOLS KOTOYPAPNG TNG
OLYKEVTIPMOOTG, OT®G B pavel 6T cLVEKEL, Olvel TYES CLYKEVTP®ONG TOAD KOVTd,

OAAG LEYOADTEPES TOV TPAYUATIKDV.

ZHETIKO PE TNV MUEPNOLA SOKVUOVOT] TOV OLOPOVUEVOV GOUATIOIMV 6TV TTEPLOYN,
aT aKOAOLOEL TNV KAOGIKT Kot avapevopevn mopeio, ovénong avtdv Ty nuépo Kot
TTOONG TOV CLYKEVIPMOEMY KATA TN OLAPKELD TNG VOKTAG, 0TS paiveTton otnv Ewova
45 mov axorovBel. Na onpelwbei €dd Ot n avdivon g nuepnolog StakOIavVong Eyve
pe Tic Tég eketveg mov Ogv Eemepvovoav MV oplokn T tov S50 ug/mg,
AmOPELYOVTOS £T6L Ta GQAAUaTo Tov O mpoékvumtav omd TvYoio KOl OTAvViO

TEPLOTATIKA OTMG EIVOL 1] LETAPOPE appikavikng okovng kKTA. (Querol «.d., 2009a).
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Ewéva 45 Méoeg Nuepo1ES OLUKVLAVOELS TS GVYKEVTPOGNS TV PMy, avé emoyi] Tov £100G, 6TOV
otafpé Tov AkpoTipiov.

Kot apynv, 0TOG mopatnpeitor 6To GYETIKO Stdypappo, ot xauniotepeg tiués PMig
TapaTNPovVToOL Vopic To Tpmi, peta&d 9:00 kou 11:00 w.p., tomkny dpa, pe TG KAT®
tov 15 ug/mg. MéMota mapotnpeital 01t kaBmg KIVOOLAGTE ¥POVIKE 0md TO KOAoKaipt
TPOG TOV YEWWLADVA M EUPAVIOT TOL gloyioTov kabvotepel meplocdTepo, eppavileTot
oniadn Atyo apydtepa. Kotd ) owbpkeln g pépag, 000 Kopueég kdvovv Tnv
EUPAVIoN Tovg, N pia To peonuépt, peta&y 13:00 — 15:00 p.p., kou 1 devTepn apyd To
amoyevua, oto dtdotnua 18:00 — 21:00 p.p. Ta péyiota avtd cuvocovTol GUEGH LE TIG
TOMIKEG TNYEG EKMOUMNG COUOTOIOV KOU TO GLUYKEKPUEVO HE TNV Kivnom tov
TPOYOPOPOV Kot TNV Agttovpyio mymdv Bépuavong ecotepikmdv yopwv. Edikd to
OEVTEPO PEYIOTO, EVOEYOUEVMS VO GUVOEETOL KOl UE TIG AAANYEC GTO VYOS TOV OPLOKOV
OTPMOUATOS OTNV TEPLOYN], TO OTOl0 KATA TS Ppadvveg dpeg Tapovotalel peimwon, e
OTOTEAEG LA, OL POTTOL VO GUYKEVIPMOVOVTOL GE UIKPOTEPO GYKO UTHLOGOOPIKOV OLEPOL KOl
YOUNAOTEPO, KOVTA otV empdveln. tov €dapovs. H mpotn kopver mapovoidlet
HEYIOTO TNV KOAOKOIPIVY TTEPi0do, VA 1M Oe0TEPN TOGO TO KOAOKAipL, OGO Kol TOV
YeWmva. Ot avENUEVEG CLYKEVTPMOOELS KATA TN OPKELD TOL KOAOKALPLOV, OTOTE O
KIVOULEVOS GTOAOG OUTOKIVITOV OVEAVETOL KATOKOPLEA Omd TOVG TEPIYNTES OV
EMOKENTOVTOL TO VNG, cLVOEOVTOL e TNV avénuévn Kivnon tpoxoedpwv. Emmiéov, ot
OVENUEVES GUYKEVIPADGEIS KATA TN OWIPKELL TOV YEWMOVO £XOVV VO KAVOLV UE TIC
EKTEUTOUEVESC TOCOTNTEG KOVGOEPIOV Od TNV KON 0PLKTAOV KALGIH®V Kot Bropdalog

oToVG AEPNTEC N GAAES dlaTdEelg OEPULAVOTG TV CTITUOV KOl TOV EPYUSIOKADV XDPOV.
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5.1.2 Xrafpikég péBodoL TPOGOLOPIGHOD TOV EMTEIOV TMV UM POVUEVOV
ocONOTOIOV 6TV TEPLOY AKpOTIPiov - MeTpiioels KaTavopung peyé0ovg palag

Mo mv extipnon tov emmédov TV awpoduevov copotdiov PMiy pe mpotumeg
otafuicég peboddovg, ypnoomombnkay dvo dpyava. O mpockpovstic Andersen kat o
detypotoAnmng Sequential, mov &idape avaivtikd oe mponyoduevo keediato. Ot
detypotoAnyieg mov Elafav ydPo Kol KATOL0 CTATICTIKA HEYEON TOV JEIYUATOANYIDOV

avtav, eaivovtat oto [ivaka 8 mov akolovbei.

Mivokag 8 LraBpkéc petpiosig otov 61o0pd Akpotnpiov pe Tovg dsryparorntes Andersen kot
Sequential, katd T SLAPKELN EVTOTIKAOV SELYPRATOANYLAOY.

Méon Tyun
Opyavoroyia Tomkn awdxiion
Xpoviké pripo AgvypotomTikn ePiodog T
HETPNGEQOV (n: T 00g QirTpOV GEPAC) ) xomh Hfl
Eidog @piltpov Méyomn T
(o2 pg/m°)
45,0
24/04 — 30/04/2007 53
(n=7) 38,4
52,4
28,3
10/08 — 28/08/2007 12,4
Andersen (n=10) éé;g
impactor a1 6
24 h 09/07 - 19/07/2008 6,6
(n=10) 21,3
QFF ¥ GFF, 66.4
81 mm 32,0
14/10 -23/10/2009 23,6
(n=10) 5,6
84,0
50,8
12/04 — 19/04/2010 17,3
(n=8) 35,9
79,0
Gravimetric 24,2
sequential 24/04/2007 — 04/05/2007 55
particulate (n=12) 17,6
sampler 35,4
(FH 95 SEQ) | 30/10/2008 - 06/11/2008 62,3
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24h (n=7) 8,5
PTFE, 47mm 49,1
74,2
22,3
22/10 - 30/10/2009 11,6
(n=8) 13,2
62,9
36,6
12/04 - 19/04/2010 11,0
(n=8) 19,8
51,1
15,7
21/11 - 28/11/2010 10,5
(n=8) 5,6
411
17,9
17/01/2011 - 10/02/2011 5,8
(n=24) 8,3
33,1
27,1
18/08/2011 - 15/09/2011 5.4
(n=27) 19,3
37,9

Yuvolkd cvAAéyOnkov 139 delypata otov mepifdiiovia Ydpo TOL GTAOUOL TOL
Axpompiov. Mg tov derypotonmm Andersen 45 detypoto (Muépeg), evd pe Ttov
Sequential 94 detypota (nueprioleg petpnioclg 24 wpav). Endeypéva and to deiyuata,
aUTa  ypPMNOoOTOMONKAY Yyl YNUIKES OVOAVOEL, TPOKEWEVOL Vo ekTiunbel 1
CLYKEVIPMOOT] TOV AMPOVUEVOV COUATIOIMV GE OpyavIKO Kot ovopyovo avOpoka, e
HETOAAG Kou 10vta. AmoteAéopato amd avtr v ovaivon o dodue 61N GLVEKELD.
Emmiéov ta dedopéva autd xpnoyomomOnKay yio vo. GUGYETIGOVIE TOL OTOTEAECLOTOL
TOV 0pYAVOV 1N Yo va. TpoPovie o€ O10pHDGEIS TOV OMOTEAEGUATOV AAA®V OpYavOV,
OGS Y10 TAPASELY IO EKEIVOL TOV Ag1TOVPYOVV pe BAGEL TNV apyN TNS OKESAOTG AKTIVOG
Laser, ta omoia dwnbétel 10 Epyactipio ATHooQoupikdv Almpovpevev Zopatidiov

tov [ToAvteyveiov Kpnng (DustTrak I ko I, TSI).

Mo T1c peTproelg pe tov detypatoAnmtn tpdokpovong Andersen Bpédnke cuvoAlKd yia
TIG 5 OEYHATOMTITIKEG TTEPLOOOVG U0l EEQUPETIKA KOAT GLGYETION UETAED TOV OMK®OV
PMip awwpodpevev couatdiov kot Tov KAACUOTOC TV 5 Hkpdtepmv otadiov

OLALOYNG COUATIONKNAG VANG, TOL KAAopoTog onAadr) PMss. H ocvoyétion Pearson
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é0mae Evav ouvtedeotn ioo pe 0,923, Kamola and to otatiotikd peyédn g ocvykpiong

TV 600 aVTOV KASUATOV @aivovtal otov enduevo Ilivaka 9.

MMivaxog 9 XtotioTika peyédn ywo to khdopato PMyy kor PMs;, 07w vroloyicTnKay amd Tig
evratikég derypatolnyiss tov Andersen otny meploy AkpoTipiov Xaviov.

Méye0og PMy, PMj;; %

Méon tiun 38,3 21,1 53,4
stdev 17,2 12,2 11,1
min 5,6 31 30,4
max 84,0 57,9 79,4

Onwg pmopovpe va dodpe, n péom tipn twv PMio poceyyilel avtiv mov €xet Ppebetl pe
116 pneTpnoelg tov Beta radiation attenuation monitor (FH 62 I-R), evé 1o 060616 TmV

PMj3 3 enti Tov PMjp kopaiveton amd 30,4 éo¢ 79,4 %, pe péon tyun 53,4 + 11,1 %.

Yto emdueva  dvo  daypdppate  (Ewova 46) mapovcsidlovior ot KoTavopég
OLYKEVTPMOOTNG Kot ovYIEVNS LALaGS, OGS VTES OMEKOVIGTIKAV Y10, TIG LETPTOELS TOV
npookpovotipa Andersen. Tlpokettar yio T HEST KOTOVOUN GLYKEVTIP®ONG, OTMG
ot Tpoékvye and Tic 10 derypotoAnmrikég nuépeg twv lovAto tov 2008 otov otadud
to0v Axpotpiov. Eniong spoaviletarl n kotavoun g ovykévipowons palog g mpog
10 AOYAPOLO NG HEONS YeUETPIKNG dtapéTpov. Kat ta 600 dwaypappota otov dova
X gtvan og AoyopOuikn kiipoxka. Onog pmopodpe vo mopatnpGOvLE, KOl GTo dVO
Swypdppata epeaviCovrar tpia péyiota. To mpdto o€ dopéTpoug kKbtm Tov 1 um, evd
T AL 3V0 0TO KAAGLO TOV YOVOPOKOKK®V GOUATOIMV, € AUETPOVS TAVD omtd TO

3 um.
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Kartavopun ocuykévripwong padag ue Tov
deiyparoAnTrTn Andersen
;
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Ewéve 46 H xatavop] ovykévipmong palog, ovvoMkad ko avd oderypatolyic, o6mog
KoToypaenke pe tov dsryparormrn Andersen, tov loviwo 2008.

Avaivtikotepa, pe tov derypatoinmen Andersen, o onoiog diabétel 9 otddio GLAAOYNG
COUATIOMV, £YIvE dLVATN 1] EKTIUNOT TNG KaTavoung Laloc otnv meployrn, 0T0 KAAGHLA
TV copatdiov PMip. Xmyv Ewdéva 47 gpeaviletor n Katavoun oavty pe v pélo
omv avnypévn popoen dm / d log(Dy) (oe ng/m®). H xatavopn eppavilet 860 kopto

HEYIOTA, £VOL OTIG OUUETPOVS TMV AETTOKOKK®OV GCOUOTIOIMV 0 SIOUETPOVS IMKPOTEPES
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Tov 1 um, Kol 10 deVTEPO GE AEPOIVVOUIKES SUUETPOVG TTOV Kupaivovton petald 3,3
Kol 9 um. Av kot n ovykévripoon palog ommv mepintmorn tov lovAiov 2008 eivon
avoyouévn oe oxéon pe eketvn tov Avyovsto 2007, v TOVTOIS Ol KOPLPEG OVTEC
KAVOLV TNV EUEAVION TOVG Kot OTIG dV0 TEPMTMOGELS, UE eEopeTIKA Tapdpota Tpdmo.
Avto emPePoardveron kKo and v Ewkdva 48 mov deiyvel 10 copeutikd kAdopo palog
(%), og oyxéon pe TNV OWIUETPO T®V UETPOVUEVOV COUATIOI®MV, Kot TO OToio
napovotdlel o popen otTic 600 TEPUTOOES. AV KOl TO GUUTEPAGUOTH OVTA
Bpickovtal oe cvpPavia pe GAleg mpoopateg epyacieg oty meproyn (Lazaridis k.d.,
2006, Smolik «.4., 2003, Gerasopoulos k.a., 2007), ev tovto1g Oa mpémel vo, yivovy
TEPLOGOTEPEG OYETIKEG WETPNOELS oTNV Tepoyn yw va emPePfaiwbodv kot va

emoAn0gvBoVV VT GE PEYOADTEPT YPOVIKT) KAILOKCL.

60
. = ~--2007 -
‘E S0 —=— 2008
g 40

—a
= 30 -
g 0_11--0
S 20
6 __* l I_¢ |
< __‘ |
£ 10 b
S l bt ‘ 'I
O | | \E\-\-\’----\--\ L | L
0,01 0,1 1 10 100
Agpoduvapikn diapeTpog Dp (um)

Ewéva 47 H péon kotavop] palag yo Tig deryparonyies Tov Avyovostov 2007 ko tov Ioviiov
2008 (dsrypatoimTng Andersen).

[To ovykekpyéva, katd ta ddpkew TG detypatoAnyiog tov Avyovstov 2007,
Bpénke péon tun ovykévipwong PMiy 28,3 + 124 p,tg/m3 Kol O®POVUEVTS
ocopatdakng VANg PMz 1 o¢ aBpotopa tov 4 televtoionv 6Tadimv Tov TPoGKPOLGTH PO
Andersen ion pe 12,1 + 9,0 pg/m®. Avaréywc, katd ™ Sidpken TG dedTEPNC
OEYHOTOANTTIKNG TEPLOOOV TG NG avaAivong (Iovaog 2008), n péon cvykévipwon
PMjo ntav 41,6 + 14,0 ug/m?’ Kot tov PMy 1 15,7 + 6,1 ug/m3. To mocootd Twv PM3 1

ota PMyg etvar yio to 2007 ko o 2008, 41,0 kon 37,2 %, avtictoyo. Ot Tipég avtég
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oLUE®VOLV UE ekelvec og AAAeC epyaoiec oty meployn (Koulouri k.d., 2008a). Eivou
emiong oAl kovtd (katd 10 % yapnAdtepa) oTIC OVTIGTOLES TILES TTOV LETPHONKAV GE
GAAN meployn ¢ avatohkng Mecoyeiov (Gerasopoulos «.d., 2006a xor b). To
TopOTave Ppickoviol 6 cLpEOVio pHe T Oe@pNTIK®OG ovOUEVOUEVO  EmimEd
OEPOAVUATOV, GE TEPLOYEG UE EVTIOVO AYPOTIKO N 0aoIKO yoapoktipa. Ilpdyupartt oe
OOTIKEG TTEPLOYES, OMMG YO TOAPAOELYIO OTNV EAANVIKY TPOTEVOLGA, TV AOMva, v
mAnoléotepn pHeyaAoOTMOAN o oyxéon pe Vv Béon G mEPloyYNG UETPMNONG TOL
Axpmtnpiov, T0 AVTIGTOLO TOGOGTO TOV AENTTOV COUOTOIOV €Nl TOV KAAGHOTOS TOV

PMio ftav oyeddv dumhdoio, ico pe 70 % (Karanasiou «.d., 2009).

100

¢ag (%)
|

Ve

dopa pa

2007 2008 _

o2}
o

ré

N
o
|

20 =

ZWPEUTIKO KA

O I I I I I | I L
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Aegpoduvapikn diapeTrpog Dp [um]

Ewova 48 Xopeutikd khdopo palog ota 8 otdde Ttov Ssrypororimrny Andersen, yw Tig
dsrypatoinyisg Tov eT®v 2007 kon 2008.

EmumAéov, pe 11g otabpkés pebooovg mov avantdydnkov mopamdve, Kotéstn ouvatd
va  yivoov  koumdAeg ocvoyétiong  UHeETaEh TV SpOpOV  OPYAV®V OV
ypnoporomOnkay Kot vo EKTIUN000V TEPUTEP® 01 SAPOPES TEXVIKES OELYLATOANYIOG
TV awpodpeveov  copotwiov. Ta  mopdaderypo, tov  Ampiho tov 2010,
TPOYUATOTOMONKE TAPAAANAT Sty LoTOANYia e TOV HeTpnTY| cvyKévipwong FH 62 I-
R kot tov derypatornmn Sequential. Ot TapdAAnieg LETPNOELS £3WGAV TO OLAYPOLLLLOL
otV Ewova 49, 6mov @aivetor 1 1KovVOTOMTIKY] GLUGYETION TOV dV0 TEYVIKDOV, TNG
axtivofoOAnomng Kot pétpnong tov detypatog pe ) Ponbeia copotiov Prta (FH 62 1-
R), kot pe v KAAGIK) TPOTLAN TEYVIKN TPOGIIOPIGUOD TOV GUYKEVIPMOGEWDV TMV

atwpoduevoy  copatdiov  (Andersen), PBdaoet g Evpomoaikng (2004/470/EC,
181



European Commision, 2004) wor tg Apepicdvikng vopobesioc (CEN, 1998, US
Government, 1991) (Pearson=0,76).

Beta(y) = a Sequential(x) + b
70

60
y=1,248x - 2,556
50

RZ=0,572 /
40 A4
30 /

20
10

* o

80
70 — Sequential
60 Beta /\
40
30 ——
20
10
0
o o N o o o o
N4 N N4 ¢ N N N4
W W W W W
N Ny » g N P )

Ewéve 49 H ypoppi] Tdong Ko 1 GYNUATIKI] OTEKOVIGT TS HETUPOANS TG GUYKEVIPOONG TOV
copatdiov PMy, ontog kotaypdenkev pe tov petpnti FH62 I-R (Beta) ko tov derypatoiiatn
Sequential.

[T avoAvtikd, and tic pertpnoelg mposékvye 6tL o petpntig FH62 I-R diver tég
ovykévipoong palag vymiotepeg amd avtég tov Sequential. Avtd evdeyopévmg vo
oyetiletor pe 1o yeyovog otL m pétpnon tov FH62 I-R mpaypatomoteiton an’ gvbeiog
oT0 Opyavo, EVA To. Qiltpo oL Ypnoomolovvtol otov Sequential Cuyiloviot agov
mponyovpéveg Exovv e€lcoppomndeil oto gpyactnipro v 24 opeg. Katd avtdv tov
TPOTO, TNV JEVTEPT TEPIMTMON EVOEYETOL VAL £XOVV EEATHOTEL TTNTIKEG EVOGELS | VO
&yovv mpaypotonomBel ymukég dpdoels endve oto eidtpo. Ilpdobetoc mapdyovrag
oQAANOTOC €lval Kot TO YEYOVOS OTL 0 Beppotvopevoc coivag mov odnyel 1o detypa

ot0 gomtepkd tov FH62 [-R evdéyetar va pun Aetitovpyel omoAdTOG o®OTH e
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OMOTEAECUO, UEPOG TNG OTUOCPUIPIKNG VYPOCIOG VO UNV OTOROKPOVETOL KOl VO
eloépyeton oto BaAapo pétpnong. TELoC, TEPAUATIKE COAALATO TTOL £XOVV VO, KAVOLV
e Tov Yepopd tov eiltpev otov Sequential dev tpénet vo amoxieiotovv. To gv Adym
opdAua otV mepintmon Tov mpookpovotnpo Andersen Oa eivor mOAALATAGGIO GTNV
mpoomdfelo. EKTIUNONG TOL OAIKOV KAGouotog PMig piog Kot 0 VTOAOYIGHOS TOL
yivetal pécm v 9 empépovg otadimv, To kdbe Eva amd Ta omoio EUTEPIEXEL KO EVaL
EMUEPOVG TEPOUATIKO o@AApa. Ot Tiuég cvykévipmong mov mpocdiopilovior amd
Opyovo KATOypagng o€ TPAYUATIKO Ypovo, onwg eivar to FH62 I-R mpémer va
avayovtol o€ TIHEG TOV TPOKVTTOLY amd Kdmowa otabuikn puébodo. Kot tétoto, Ommg
TPOOVOQEPONKE, EMTLYYAVETOL TOAAATAAGIALOVTAG TIG TIMEG OO TNV OLTOUOTN
péBodo pe €vav cuvteAeotn avaroyiag. Amd peTpnoelg mov £xovv mpaypotomoinel
maAoTepa 610 oTaOUO £xel Bpedel Twg 0 GVVTEAEGTNG avaA0YiaG LETAED TOV TILAOV TOV

Sequential kot tov FH62 I-R (Beta) £yet tiun ion pe 1,2 (Lazaridis «.d., 2007).

Koatd avédroyo tpdmo pe mponyovpévac, tov OktoPpro tov 2009, mpaypoatomodnke
TOPAAANAN pétpnon tev couatidiov PMyg, pe tov tpdtuno mpockpovotny Andersen,
Tov avtopato petpnth Beta kot tov otabuikod derypatolnmm Sequential (BA. wo kdto
Ewova 50 ko ITivaxa 10). TTapatnpnfnke 6tt ot 600 octabuwol petpntéc pnalog dev
CLULPOVOVGOV TKOVOTOINTIKA OTO OTOTEAEGUATO TTOV £dMCGAV UE EVOV GUVIEAECTN
Pearson ico pe 0,452, oe avtiBeon pe v ovoyétion mov £dmwoe o Sequential pe tov
Beta mov Mtav og wavomomtikd enineda (Pearson = 0,599) kot v cvoyétion tov
Andersen pe tov Beta og péoa eninedo g taEng tov 0,534. Avtd onuaivel 6t 0
TEPALOTIKO GOAALLO TTOV TPOKVTTEL OO TNV AAANAOVYIO TOV 9 SPOPETIKMOV GTAdIWV
(xepropdg epguvny, amdAeleg AMoy® e€dTong, EMUOALVON KOTA TN QAT LETAPOPES
KTA.) ivor apketd peydlo, Kot TVTOG GNUOVTIKOTEPO TOV COAUALOTOS TOV TPOKVTTEL
amod v éupecn pETpnomn péc® aktvoBoAnong tov dsiypatog ond tov Beta. Avtd
delyvel OTL 01 cLVEYElG EUIESES LETPNCELS TNG COUATIOKNG palag &xovv eehybel o€
KOVOTTOMTIKO €Mimedo Ko pmopovv va BewpnBovv alldmioteg Yo HaKpOYPOVIEG
TEPPOALOVTIKEG UETPNOELS GE OTOOUODS TOPOKOAOVONONG TNG  ATHOGQOLPIKNG
POTOVONG, OTIMG Y10 TOPAOELYLO GE LEYAAN OOTIKA KEVTPO, LE OKOTO TNV Tayeiol Ko

£YKVPT EVIUEPMOGT] TOV KOWVOU HEG® TOV OPUOSI®DV POPEM®V, OTAV OTO amontnOet.
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Ewéve 50 Zynpotiki] perafor] ToOV GUYKEVIPOGE®V 7oV peTpfiOnkav oe mapaiinin
dsryporoinyio pe ta opyave FH62 I-R (Beta), Andersen kan Sequential.

Mivoxog 10 Méoceg muepnoleg cvykevtpdoslg patog PMyy omog perpfidnkov oe mapdiinin
gvratikn dsryporoinyio Tov Oxtodppro 2009 pe tov derypatorjary Sequential, Tov Andersen ko
70 peTpnyi FH 62 I-R (Beta).

‘Opyavo Sequential | Andersen | Beta
péTpnong PMyo PMy PMyo
Huepounvio Yuykévipoon (oe pg/m°)
14/10/2009 20,7 28,8 15,5
15/10/2009 26,0 84,0 33,9
16/10/2009 31,1 44,3 42,0
17/10/2009 15,7 45,2 37,1
18/10/2009 13,2 30,8 21,0
19/10/2009 19,0 9,5 23,1
20/10/2009 14,3 10,9 21,4
21/10/2009 17,5 42,9 16,4
22/10/2009 18,0 5,6 19,0
23/10/2009 22,5 17,7 26,2
TovrereoTic Seq.— | Anders.— | Beta-—
Pearson Anders. Beta Seq.
0,452 0,534 0,599

5.2 XraTioTIKI] avaAVGT) TOV 0TI600TPOYLOV GTI|V TEPLOYT] TOV
AkpoTipiov

A@oby TOPOLCLICTNKAY TO OMOTEAECUATO GLYKEVIPOGEWV WHAlag, Kot TPoTov

TPOYWPNGOLUE GTNV TOPOLGINCT] TOV OTOTEAECUAT®OV YNUIKNG ovdAvong, kpivetot
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okOmpo va 00000V kdmoln Pactkd GTotyEln Y10 TOVG TVEOVTES OVELOVG GTIV TEPLOYN
G avaToMKNg Mecoyeiov, kabmg katl v Tpoéhevon TV aepimv palov mov eOdvouvv

TNV TEPLOYN.

H otatiotikr] avdivon autdv, etvol onpoavtiky, kabmg n petapopd aepiov palov o
peydieg oamootdoelc, koabopiler oe peydro Pabud Oyt pudévo to Emimedo NG
OLYKEVIPMOOTNG OLMPOVUEVOV COUOTIOIOV G M0 TEPLOYN, OAAG KOl TNV GYETIKN
avaroyio ke evog ynukod eidovg oty atudceaipa. Idaitepa otnv Evpdnn kot mo
OLYKEKPIUEVOL OTNV TEPLOYN TNG avaToMKNG Mecoyeiov, 6mov 1 Bahdootio €ktoom
KaToAapPavetl éva peydAo HEPOG Kol 1 axovng £pNUog tng Popetag Appikne Ppioketal
oto VOTIoL Opld g, avtd kabictaton emrokTiKO, ®OTE vo glpacte oe 0éon va
ekTunoovpe v ovpPorn g ke wag mnyng (WHO/UN, 1999, Lazaridis «.d.,
2002).

H avéivon pe to poviého HYSPLIT éywve yia ta €t 2005 kon 2008. Kotd ) didpketo
TV 500 OVTOV ETMV, EIYOUE Y10 TO GUVOAO GYEIOV TOL £TOVC, OEOOUEVE COUOTIONKNG
VNG, Yo pev to 2005 petpnoetg yuo 1o kKAdopa twv PMas, yio de to 2008, petpnoeig
vy PMig. Ao TNV 6TOTIOTIKY 0VOAVOT) TV 0TIGHOTPOYUDV TPOEKLYE Lo TOAD KOAN
emoavalopPoavopevn Katdotaon Tov agpiov paldv mov eOBAvVoLV GTNV OVOTOAIKN
Meooyeto, mapopota pe exetvn mov €xel Ppebel ko og GAAN 6TATIGTIKY 0vAALGT TOL
éyel yiver yia tov otabuod (Lazaridis x.a., 2008). Xtov ITivake 11 epgaviCovrarl ta

OTOTEAEGLLOTO TNG OTATIGTIKNG AvVAALGONG Y1 T dVO £T).

Onwg mpokdntel and tov IMivaka 11, o1 fopetot ko Bopelodutikoi Gvepol Kuplopyovv
OTNV TEPLOYN, L€ TOGOGTA TOL KLpEvovTal Yo Tovg Popetovg amd 27,1 g 33,6 % Kot
v Tovg PopeloduTikong oyedov otabepd oto 18,1 — 18,2 %. Avtd onpaivel 0Tt TIg
TEPLOGOTEPES MUEPEG TOV £TOVG, OTNV TEPLOYN NG OvTiKNg Kprtng ebdavovv aépreg
pélec and meployés, €ite ™ NIEPWOTIKNG YOpog (kevipikn kot Bopeia EALGOa), cite
™G eupvTEPNS TEPOYNG NG kevipikng Evpomng. EEGAAov opadomoidvtag ce dVo
Baoikég Katnyopieg Tovg 8 Topelg Tpodhevong, 0 £vag KAADTTOVTOG TOVG VOTIONG Kot
OVOTOMKOVG OVELOLG KO 0 0€VTEPOG TOVS SVTIKOVS Ko fOPELOVG, TPOKLITEL TO €ENG
evolapépov cvunépacpa. H mpmtn kotnyopia (S ko E dvepor) katorlappdvel mocootd
g tééng tov 17,2 ko 18,0 % Yo o 2005 kou to 2008 avrtictorya, véd 10 VIOAOUTO

TOGOGTO OVIKE 6TOVG POPELOVG Kot dVTIKoVG avEpovg (82,7 ko 82,0 %, avtictorya).
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Iivaxag 11 IMocooto (%) g drevBuvong avépov mg Tpog Tovg 8 Kvprovg Topeic Tov opilovra, yia
Ta £t 2005 xon 2008, oTov 6T0Op6 AkpoTnpiov, ot dvtikiy Kpiqtn.

% AwevBvvon avépov N NE E | SE S SW | W NW
2005 (PM;5) 27,1 | 176 | 20 | 1,2 | 43 | 98 | 19,9 | 18,2
2008 (PMyy) 336 | 193 (09|19 59| 93 |109 | 181

Ymv mpoondBelo vo JOMIOTOCOVUE TIG TOAVEG TNYEG TOPAYWYNG CLWPOVUEVOV
COUOTOIOV TEPIPEPEIOKA TNG OVATOAKNG Mecoyelov SOMGTOVOLHE OTL, OTNV HEV
TPMOTN KOTNYopio. AVEU®V, TOV VOTI®V KOl OVOTOMK®OV devfhiveewv, Kuplapyovv ot
LEeYOAES EpMLEg N Ayoves exTdoels TS Popeta appikavikng Covng (épnpot Zaydpa Kot
2aye)l), ™G opaPknig YEPCOVIGOL Kol TNG EVPVTEPNG TEPLOYNG TNG UEONG OVOTOANG,
ot dO¢ mepintmon tov Popeimv kol SLTIKOV d1evdivoemv evtomiloviot TEPLOYES e
évtovn Popnyavikny dpactnpotTa, LYNAO Poadud aotikomoinong kot eEupeTikd
OVETTUYUEVO OIKTVO O0OIKMV, OKTOTMAOIKMV Kol gvaéplwv petagopav. Etor sivon
OVOUEVOUEVO, OTNV TPOTN TEPIMTMOON TO TOGOCTO TOV OTOWEI®V, UETOAA®V Kol
OPLKTMOV TOL KVPLapoHV 6TOV PAOLO NG yYNng vo. givar vymAd (Gerasopoulos k.a., 2006,
Querol k.d., 2009). 'Exet evowapépov emiong va onueidoovue OtL avaAoyo pe tnv
mopeia TG aéprog Lalag Kot Tov xpOvo TOPAROVIS TS TAve amd ootk 1 foldcoia
nepoyn avt Ba epmlovtiotel pe pumovg N O «kabapicew péocw ¢ amdmAvong Twv

pOTOV.

5.3 Xnuikn avdivon QIATp®V 6VALOYNG COUOTIOWKNS VANG PMyq
otV TePLoy] AKpTpiov Xavimv

5.3.1 ZvuykevTpdosis 16vTov Qilktpov apockpovstiipa Andersen

[Ma v ektipnon xoat’ apynv e cLYKEVIPOONG TOV POCIKOV aVIOVTOV Kot KOTIOVTOV
OTNV OVOTOAIKY] MEeCOYELD, KOl GLYKEKPYEVO OTO ATHOCOOPIKO TEPPAAAOV TOL
otafpov tov Axpotmpiov, avoivOnkav 20 cepéc EIATpwV TOL OEIYHATOANTTY
Andersen. Zvuvolikd dniadn odnynnkav oty wvtikn ypopotoypaeio 20 X 9 = 180
eidtpa detypdtov kon 2 X 20 = 40 toerd octypata. [Tpokeévov vor ToKTGOVE Ha

EIKOVOL ETOVOANYILOTNTAG, OL 10 amd avTég TIG GEWPES APOPOVCAY TNV KAAOKOPIVN
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nepiodo tov 2007, evd ot vworomeg 10 to karokaipt Tov 2008. Ta amoteAéopata and

OVTEG TIG YNUIKES AVAAVCELS POIVOVTOL GTOV TIVAKO TOL OKOAOVOEL.

Hivoxog 12 Mé6£g GUYKEVTPMGELS TOV AVIOVTOV KOl TOV KATIOVTOV TOV TEPLEYOVTOL GTNV OAIKN
palo copatidicov PMyg.

Hpepopnvia AvYyovetog 2007 Toviog 2008

(n =10 oepéc) (n =10 oepéc)
Xnuko 1\1/_[‘8;::{' Tl’)THKl’] 1\1/_[“6;;‘“ Tlr)mm’]
£idog [ng /mg] améKion [ng /mg] amékiion
CI 1880,8 1317,5 2464,0 790,2
Br 6,0 4,4 nd nd
NO;3~ 2552,5 631,1 1369,4 548,1
SO/~ 9269,6 | 28861 | 70391 2173,1
C,04” 340,4 72,4 308,4 86,8
Na* 1643,9 489,3 4638,1 918,1
NH," 343,4 212,8 1523,8 591,0
K* 295,8 232,9 537,0 299,0
Mg~ 71,4 42,9 242,1 86,6
Ca™ 240,0 166,4 2066,7 887,8
Xvoro 16643,8 20188,6

nd: not detected (dev aviyvevOnke)

Onwg eaivetar otov Ilivaka 12, o dBpoicpa TV HETPOVUEVOV OVIOVTOV (GUVOMKA 5
elon: yAwpovya, Bpopovya, vitpikd, Beukd Kot ofaAikd) sivar vymAdtepo TOL
avtioToryov afpoicuaTog TV HETPOVUEVOV KOTIOVI®OV (Guvolkd 5 &idn: vatpiov,
appoviov, kaiiov, payvnoiov kot acfectiov). Avtd Osiyver pi coer] EAAenym
KATWOVIOV o€ oY€on He TNV mopovsio tov ovioviov. [lo ocvykekpyéva to 5
petpovpevo oviovta v TpadTn mePiodo (Avyovostog 2007) epgaviCovv oAk
ovykévipoon 14,0 ug/m3, evod Ta 5 Katidvta divovv éva dbpoicua 2,6 ug/m3 (Aoyoc
aviovtov / kotioviov = 5,4). H avoloyio oot petald avioviov kol KoTiovimv
peltoveTon v dgvtepn mepiodo oetypatoinyiog (IodvAtog 2008) pe to aviovia va

ovykevipovovv 11,2 pg/ m? kot T kaTdvTo 9,0 ug/m3 (MOyog avidviov / Katidviov =
1,2).
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Eivon mpopavég 0t 1 dtopopd g avoroyiog etvor eEonpetikd peydin ko og Oo mpémet
va amodofel povdyo otnv mbovy JSPOopPOTOINcT TOV TNYOV EKTOUTNG TMOV
COUOTVIOV OV SOHOPPOCOV TN COUATIOWKNA VAN o€ KaBe plo amd T1g 600
detypatoAnyiec. H dwapopd avty Oo mpémer ev pépel €0tm, va amodobel kol oe
TEPOUOTIKE GOAALOTO TOV TPOEKLYOV KATA TO. GACT OELYHOTOANWYIOG KO YNUIKNAG
aviAvong Kot €xovv Kuplwg Vo KAVOLUV HE TO VAIKO 7OV OOTEAOVVIOV T QIATPOL
oLAAOYNG TV copatdiov (Lipfert, 1994). IIpdyuatt To VAKSO owtd NTaV S10QOPETIKO,
OTN eV TPAOTN TEpinTmon mpdKettar Yo eidtpa wodv varov (Glass Fiber Filters —
GFF), evd oty devtepn mepintmon ypnopomombnkov @idtpa and iveg yoralio
(Quartz Fiber Filters — QFF). Q¢ &k tovtov, 01 VYNAOTEPEC GVYKEVIPMOELS VITPIKOV
Kol Oeukadv avidvtov, katd v dstypatoAnyio tov Avyovstov 2007, Ba pmopodcoav
va amodobovv ev uépel otV amoppdenon 610&e1diov tov aldTov Kol S10EEBION TOV
Belov omv emodveln tov eidtpov GF Adyw g ofeidmwong tovg. EEGAAov, ovo
OELTEPOYEVT] OVOPYOVOL LOVTO, TO VITPIKA KOl TO OUUOVIOKA, omotélecav Pacikd
OLCOTOTIKA OTNV GLOTOCT TOV OTUOCPUPIKAOV GCOUATOIOV  OVTITPOGMOTEVOVTOG
ovvolkd 10 17,7 % vy 1o GF oidtpa g mpdg derypoatoinyiog Kot To
VIEPAMTALG1I0 T0505TO TOL 40,4 % Yo Ta piktpa QF g devTEpTg detypatoAnyiag.

Eniong mapamnpnOnke O6tL vmwépyer woyvpn cvoyétion R HETOED NG EAAEYNG TOV
KATWOVIOV KAl TS GLYKEVIPWOTC ToV Beukdv 10viamv (Avyovotoc 2007 R? = 0,792,
IovAog 2008 R? = 0,767). Avto umopet vo amotedel pio évoelEn g oyxVPNS
napovciog Tov Beukov 0&€og kol Tov Bgukol OUUOVIOL OTNV ATHOCOOIPO TNG
avatoMkng Meocoyeiov, 1 omoio emnpedleton katd KOpov omd afpleg HALES
poepyOueves amd PopelodvTikés kot Popeloavatolkés devBuvoelg, Kot ot Omoieg
JEPYOVTOL TPONYOVUEVOS TTAV® 0 peydia actikd kévipa. H woyvpn avt) napovsio
10V Bglkov 0&€og Kot Beukdv aAdtwv, eaivetorl va amotelel KaBoplotikd mapdyovro
YO TNV EUEAVION  (QOIVOUEV®OV  TLPNVOTOINGNG OTNV TEPOYN] NG  OVOTOMKNG

Meooyeiov, 0mog Oa derytel oto 8° kepdioaio.

Yvvolkd, to Beuxkd avidvta katodlopPdvouv To HEYOADTEPO TOGOGTO, WE UEGES
OLYKEVTPMOOELS ota 9,3 + 2,9 ug/m3 kot 7,0 £ 2.2 p,tg/m3 Yoo TNV TPATY Kot 0evTEPN
detypotoAnyia, avtiotoyo. Av Kol 0l GUYKEVIPMOGCELS OVTEC ivol apkeTA VYNALS, Oev
etvar omdvio va petpnbovv ce BoAdooia, TEPLUSTIKG KOl OGTIKA TEPPAAAOVTO, EVD
etvat yvootd 0Tl 1 cLYKEVTIpOOT TV Bsukdv mopovctdlel péyloto Katd v Bepvi
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nepiodo (Mihalopoulos «.é., 2007). Xta emopevo Swypdaupata  (Ewdvo 51)
TOPOVCIACETAL I KATOVOUT TNG HEONS CLYKEVIPp®ONG MAloc Yia To kdbe €va 10V oL
petpninke Eexwpiotd, v mepiodo g devtepng derypotoinyiog (IodvAtog 2008). H
KOTOVOUN T®V 1WOVIOV KOTE TNV TPOTN  OEIYHATOANYIN, EUQAVIGE TapPOUOLN
SLOKOULOVOT] KoL Yo TOV AOYO 0vTO 0gv mopovstalovtol ta ypagnuota. To evvéa
OLOLPOPETIKA EMITESN GVYKEVIPWONG OTO KAOE £vo S1AYPOLO, OVIUTPOCSHOTELOVY TN

OVLYKEVIPMOOT) TOV 10VTOG 6€ KAOE £va 6Tad10 (QiATpo) Tov derypatoinmen Andersen.
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Ewova 51 Awoypapporta ketavopis e palog Tov facik®v 1ovTov 0nmg petpidnkay ota ¢iltpa
TOV dl@épov otadiev Tov Andersen, yia dsrypatolnyia oto AkpoTtipl Xoviov.

Onwg oaivetar otv Ewodva 51 1o 16vta Osuxkdv, oppoviok®v Kot KoAiov,
OLYKEVIPOVOVTOL MG €Ml TO TAEIOTOV GTO AEMTOKOKKO KAGGUO TOV COUATIOIWV.
Avtibeta, To 10vTa TOV YAwpiov, Ppopiov, payvnoiov kol acPfectiov, kabmg Kot T
VITPIKAE avidvTo, GLCCOPEDLOVTAL KVPIWG GTO YOVOPOTEPH. COUATIOW, EVD TO 0EUAKA
avidvta  eueovifovv LYMAEG ovykevipdoelg Malog kot ot OV0  Katnyopieg

cOUOTOIOV.

[T avaAivtikd, ond Ta ypaenuata e Ewovag 51 mapatnpodpe oti, katd tnv Oepivn
nepiodo mapovslalovy VYNAEG GUYKEVIPAOGCELS TO KAAGLOTA TOV AETTOV Oeukmv Kot
TO YOVOPOKOKKO KAAGHOTO TOV VITPIKOV avidviov, opnuo mov Ppioketal o€
ovpeovioe pe dAeg oyetikég épevveg otnv mepoyn (Koulouri x.é., 2008a xou b,
Nicolas «k.4., 2009). Qot1060 1 GLVOMKN OLYKEVIPOON TOV Oeukdv 10vimv
napovctaletar avénuévn Onme Tpoavaépnke, e TIUN KOTA TOAD LYMAITEPT| TOV
TILOV IOV PpédnKav o€ TEPLOYES TOGO TNG AVATOAKNG OGO Kat TG SLTIKNG Mesoyeiov
(Mihalopoulos .., 1997, Simo k.d., 1991), evd oe oyéon pe To vPNUATO AAAWDV
EPYOOIOV 1 GLYKEVIpWON ovth Ppioketon ota ido eminedo (Bardouki x.d., 2003,

Sellegri k.4., 2001).

Onog pmopet va pavel ta appoviokd 16vto topovctdlovy mopdHole KATOVOUN HE T
Beukd, evod to 1W6Ovta yAopiov pe ta wvto vatpiov. H moAd koAr cvoyétion tov
OUUOVIOK®OV LE To Beukd, 101aitepa 060V apopd To AeTTd cOUATIOWN, VTOONADVEL TV
1GYVPY] TOPOLGIN GTNV ATUOCPULPO. TNG AVATOAIKNG Mesoyeiov Tov 610AVTOL GTO VEPO
dAatog tov Oeuxkov appwviov (ammonium sulfate) (Koulouri k.q., 2008b). H
OLGYETION AT €lval WYVPOTEPN oIV TEpinTon TV peTpricemv tov 2008 (2008:
R=0,96, 2007: R=0,84). Emnpdcbeta, to 10via koAiov eu@avifouv pio onpovtikn
KOPLON OTA AETTA KAAGUOTO, 1) OTT010. GUVOEETOL LE EKTOUTES OO OUGIKES TVPKOYIES N

ev yével kavoelg fropalag (Karanasiou k.d., 2009).
Ta BoAdooio agpolvpata, TAobol og WOVTO YAwpiov, poyvnciov, Koiiov, vorpiov,

KaBmg Ko o€ ViTpkd 16vTo, Kavouy asnt v mopovsios Toug oTo OEPOADLTO TG

TEPLOYNG, 1010iTEPA OTO TPDOTO GTASIL GLAAOYNG TOV detypatoAnmtn Andersen, otddia
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OV OVTIGTOLYOVV OTA HEYOADTEPL OlmpovpEVa couatiole. Kdartt tétolo elval oe
CLUP®OVIO. LE TIC TNYEG KOL TOVUG UNXOVIGUOUS GYNUOTIGUOD T®V 1OVIOV 0LTOV
(Pakkanen «.d., 1999, Metzger «.q., 2006). EE&dAlov, onuavTIKY GLGYETION
napatnpionke petald g cvykévipoong HALag TOV YAOPLOVIOV Kol TOV VITPIKOV
aviovtov (R=0,75), aArd pévo ommv mepimtwon tov ¢iltpov QF tng dedtepng

derypotoinyiog (Iovitog 2008).

YVVOMKA, Ol TOPATNPOVUEVEG GUYKEVIPDGELS TOV YAMPLOVI®V KOl TOV 1OVTIOV voTpion
Kol KoATov, eUeoavifouv QUGIOAOYIKA QLENUEVES CLYKEVIPMGELS, GOV OTOTEAEGLLO TNG
UIKPNG amOoTACTG TOV EPEVVNTIKOV oTafoD Tov Akpotnpiov amd v OBdiacca. To
OoAlacovd oAdTi, KOPLO CLOTOTIKO TOL Omoiov amotedel TO YAWPLOVYO VATPLO,
Tapovctdlel EALEIUUA YAOPLOVI®OV OGOV 0(QOPA To KAAGLOTO AETTOV GOUATIO®V,
delypo TG CLUUETOYNG TOVG GE ATUOGPUIPIKEG OlEPYACIES, EVD GTA YOVOPOKOKKO
KAdopato n mopovsion Tov dAatog givar woyvpr. EmumAéov, yo v mieoymeia tov
ilTpov oL avalddnkav, Ppédnke 61t o Adyog CI' / Na™ sivar péypt ko 4 @opéc
YaUMAOTEPOG 0td TOV avtioToryo Adyo oto Balaoowvd vepo (1,18) (Wall «.4., 1988,
Bardouki x.4., 2003, Mihalopoulos «.d., 1997 kot ot kel avapopég). H édheryn avtn
TOV YAOPOVIOV GE GYECT UE TO WOVTA vatpiov, pmopel vo amodobel oTic ymukég
avtidpaoelg otig onoieg cvpuetéyel to NaCl tov Badacovod vepoo pe o&éa otnv aépla
(@AaoM Kol To 0Toio 0dNYOLV GTOV GYNUATIGUO VIPOYA®PIKOD 0EE0G GTNV AEPLL PACT)

(Metzger k.., 2006, Eleftheriadis «.a., 1998, Bruynseels kot Grieken, 1985).

YuvolMkd Oa umopoVGAE VO TOPOATNPTICOVUE OTL EVM LITAPYEL U0 ETOVOANYILOTNTO
1060 OTI GUYKEVIPAOGEIS TOV 1OVI®V, 00O KOl GTNV KOTOVOWUN 0LTOV ota 9
SPOPETIKA KAAGLLOTO TOV SELYUATOANTTT, £V TOVTOLG TAPOVCLALOVV evioTe eEAPETIKA
VYNAEG €mG aKPAlEG GLYKEVIPADGELS KO Y10, TV KOADTEPY EKTIUNGT TOVG Ba Tpémel va
TPAYLATOTONO0VV UEALOVTIKE, ETAVAAOUPAVOUEVES ETOYIOKES UETPNOELS, UE OKOTO

NV KOADTEPT SlEPEVYNON TNG SLKDLOVOTG TOVG oTthV eptoyn (Zhang «.d., 2007).

5.3.2. ZuykevTp@cels 1ovTov derypotoaty Sequential

EmnmAéov, yio v ektipnon g eTovoANYILOTNTOG TOV GUYKEVIPDOGE®V TOV 1OVTI®V

KOl TOV EMUTESOL AVTOV, TPAYUATOTOMONKAV SEIYUATOANYIES Kot YNUIKEG OVOADGELS
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v mepiodo tov ebwvomtdpov yi ta €t 2008, 2009 wou 2010, yw delypara
couatdakng palog PMiy mov ovAléyOnkav pe tov dsrypatoinmen Sequential.
Emumpdobeta, éywve pio oepd petpnoemv amotehovpevn and 8 eidtpa v dvoién tov
2010, eved omv @Bwvortmpvy derypatolnyio Tov idov £tovg ypnoiporombnkay dVo
g0V eiktpa, and PTFE (Teflon) ko iveg yoralio (QFF) mpokeuévou va diepeuvnbei
o€ TPOTOUPYIKO OTAO0 Kol emimedo TAENG peyébovg m mboavny dSpopomoinon Twv
amoteAec btV PeTa&h TV dvo eiktpov, eEattiog TOUVOV ETPOAVIVCEMY KATO0V €&

oVTAOV.

YvvolMka petpndnke n ovykévipoon 10 Boacik®dv 10OVIOV, LE TO OTOTEAECUATO VO
eaivovtotl otov Iivaxa 13 mov akoAiovBel. Onwg pumopodie va mopatnpioovue, 1 Taén
LEYEDOVG TOV GUYKEVIPOGE®V TOV 1OVTOV UETAED TOV dopdpv TePOd®V, ALl Kot
0E OYE0M UE TIC GLYKEVIPOGEIS OV PBpédnkav yuo TIg KOAOKAPvEG TEPLOOOVG TV
etov 2007 xor 2008 pe tov mpookpovothipa Andersen, nrov idieg, pe povn
SPOPOTOINGN GTN GLYKEVIPOGT TV Beuk®dV aviOvVI®V, To 0moio TaPoVciocoy Kot
TAAL peydrec HETOPOAEG OTN GLYKEVTP®GT TOVG. 'ETol 1 Héon ouyKEVIp®G1| TOvg TV
nepiodo tov POwvordpov 2010 rav poig 0,79 ug/mg, oe avtifeon pe 10 POWOT®PO
dvo etV mtpv (2008) dmov N cuykévipwon dyyiée ta 6,97 ug/mg, KOTOYPAPOVTOG TN
whve ond 8 eopég peyalvtepn oe oyéon pe to 2010. Av Bewpnbel 611 1 KVpla
mpoédevon TtV Oeukdv Wviov elval ot avOpomoyevelc Opactnplotnreg, TOTE
EVOEYOUEVMS VO TPOKELTAL Y10l £V TEPLOPIGUO GTIG EKTOUTEG TOVG 1TE GE TOMIKY, €lTE
o Mo amopokpuopévn kKipoaka. Ipdypott n i t@v Beukdv 6TadloKd HEIMVETAL,
eEetalovrtag v eOvommpiv mePiodo, Kivovpevol amd 1o £tog 2008 mpog to €tog 2010
(2009: 1,91 pg/m®), av kot Yo TEPLOGOTEPO AEIOTIGTO, GUUTEPAGHATO, HUKPOXPOVIES

petpnoelg Ba mpémetl va dievepynbovv.

Eniong kdmoleg dAheg mapatnpnoeig a&iCel va avapepBoiv. [a mapdderypa, o 10vIa
acPeotiov, To omoio amoteAoVV Oeiktn ¢ emi to mAgiotov avOpwmOYEVOUG
OLKOOOMKNG N LETOAAAEVTIKNG OPAGTNPLOTNTOC, TOPOVGLALOVY HEIWMON GTY LETPOVUEV
GLYKEVTIPMOT TOVG, amd 3,28 ug/m3 10 @eOwomwpo tov 2008, ota 1,25 ug/m3 10
@Owvormpo tov 2009 (ko 1,71 ug/m3 v dvoién tov 2010) kot oto gvpog amd 0,90 £mg
1,22 ug/m?’, 0 POwoOT®po Tov 2010. H owkovouikn kpion mov Eninée amd TG apyés
tov 2010 v EAAGSa, o cuvdvacud pe TNV GTEPNON TOV EGOIMV TMV OIKOYEVEIDV
elye og amotédespa v Kabilnon ¢ oodoUKNg dpacTnPdTTag GE OAN TN YOPO
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Kol 0To XOVI0 GUYKEKPIUEVO, UE OTOTEAECUO VO PEI®BEl KoTaKOpLEO 1 avEYEPON
VEOV O1KOOOUMV. XvykeKpuéva, eved to €tog 2007 eiyov ekdobel amd 115 600
noAeodopieg Tov vopod Xaviov cuvorkd 1720 owodopkég doeteg, vnpée Ta emOUEVA
POV oTodloKY peiwon avtdv, pe arnotéhespo to £tog 2011 va gkdoBovv povo 465
doeteg, ek TV omoiwv paMota, mdveo ond 1o 50 % agopodce Ge TPOMOMOWGELS,
avaBempNOELS Kot GALEC CUUTANPOUATIKEG AOELEG KOl Ol VEEC 01K0OOMES. Ta oToryeia
aVTA JElYVOUV L0, EVIVTIMGLOKTY UEIMOT GTNV OKOOOUIKY] dPaSTNPLOTNTO GTO. XOvVid
nave and 70 %, ki emopévac eivar Aoyikd va amodobel | mopatnpoduevn Pelwon TG
OLYKEVTPMOTG TOV 1OVTOV aoPeSTION 6TV ATUOGPOIPA TNG TEPLOYNG KOl GTO YEYOVOC
avto  (http://www.haniotika-nea.gr/86431-kathizisi-ston-klado-tis-oikodomis/). H
TOPOKAvVE dmoyn emPefoardvetar Kot amd TV Taon HEIMOoNS Tov Tapovotdlovy Kot

Ao avBpwmoyevovg mpoéhevong 1Ovto OTmG eivar tor Beukd Kot To VITPIKA, OTMC

eaivetar otnv Ewdva 52 (Vrekoyssis «.a., 2013).

Mivoxog 13 Méon 6uykévTpmon WOvVTev 6g QilTpa copotidokig palog PMyg, mov codréyOnkay pe
Tov Sequential ywo Ta £tn 2008 — 2010.

o6 ng/m’ DOwonmpo | DPOWETOpPO Avoién DOwonmpo | POWOHTOPO
2008 2009 2010 2010 2010
Mj00g Kon 7 9 8 4 3
eidog giktpov | (PTFE) (PTFE) (PTFE) (PTFE) (QFF)
Na* 883,4 1637,0 959,3 975,9 1096,2
NH," 946,9 353,2 1106,4 954,6 217,1
K* 240,6 108,4 156,8 877,0 133,1
Mg~ 2125 170,3 164,0 867,2 134,6
Ca” 3276,6 1251,0 1705,2 895,5 12241
CI 320,7 1268,2 609,4 940,9 1178,5
NO;™ 2259,4 1279,8 3273,7 918,3 1317,4
HPO,~ 14,6 11,6 26,8 817,7 0,0
S0~ 6968,1 1906,8 5149,7 792,5 1185,5
Ox (C,047) 252,8 62,3 188,2 793,1 20,4
Tidvoro 15375,6 89434 | 11878,9 | 104234 8022,3

EmumAéov, mapatnpinkov KAmoleg 16YVpES CLGYETIGES HETOED TMV GUYKEVIPDOGEWDY

KAmol®wv 10vtov petald Touvg | ®G TPOS TO GUVOAO TOL LOVTIKOV TEPLEXOUEVOL TV
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oidtpov. o mapdaderypo, Topovclalel vOlOPEPOV 1 GUYKEVIPMOON TOV 1OVIOV
yAopiov ota copatiow PMi. O cvvtedeotng Pearson petald m cuykévipoons tov
ClI" o¢ mpog v avtictoyn oAKn cLYKEVIP®MGN OVIOV Yo TI TEPLOSOVE TV ETOV
2008-2010 mov mpaypatomomOnkav detypatonyieg rav icog pe 0,930, yeyovdg mov
dglyvel v 1oyvpn moapovcic TV HBOAAGCIOV AEPOALUATOV GTO OTHLOGQUIPIKA
ocopatiolr otV mePoyn. Axopa mapotnpnonke Ot vmEdpyelt VYMAOGS Pabuoc
oLOYETIONG UETAED TV 1OVIMV YAmPiov Kol T®V BEUKOV avIOVTOV, e £VO. GUVTEAESTY
Pearson ico pe 0,814, tpdyupa mov motomotel v kaboprotikn enidpaor g 0dAaccag
otV oTUOGPAIPA TNG AvATOMKNG Mecoyeiov, KaBMC Kol TNV GNUOVTIK GLUUETOYN
TV OEUKOV 0VIOVIOV 6TO KAAGHO TNG almPOVUEVG copoTdtaKkng nalag PMiy oty

mEPLOYN TG avaToMknS Mecoyeiov.
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Ewova 52 H a@Bovia Tov Bacikdv 1évrov (6g ng/ m°) 0TI OLAPOPES EVTUTIKES OELYUUTOMYIES TOV
Ehafav yopa 610 AkpoTipl Xoviov.

Emumpdobeta, va onpetdoovpe 0Tt 6T0 GUVOAO GYEGOV TV JEIYUATOANYIDV TOV ETMV
2007-2010, kot og Kamowov 1dtaitepa onUavtikd Pabpd oe oploHEVOVS KAAOKALPIVODG
(> 50 % ywa to 2008) 1 eOwomwpvovg (> 60 % yio to 2008) punveg, mapatnpnOnke pio
EMeyn TV 1Ovtov yAopiov kol Ppopiov oe oxéon UE TIG OVOUEVOUEVEG
OVYKEVIPMOELS TOL ovouEvovTol PactlOPEVOL OTOVG AOYOVS TOL £(OLV HE TO
avtioToryo katiovto (voTpiov Kot poyvnoiov) 6to 0aAdoocto tepBAAAoV Kot Topd TNV
LEPIKN OLOYETION 7OV TopatnpRnke yw to YAopwdvio pHe T 1OVTO vaTpiov
(Pearson=0,557). To éAleppo oavtd pumopel va. eEnyndel ev uépet pe PAcet Tig ynuKeég
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Oplioelg oTIG omoieg GLUUETEYOLV Ta TPpoavapepBivta avidvta, oynuatiloviag &va
obvoro vémv evioemv, onmg HOBTr, Br, , HBr, BrCl, HCI, CI,HOCI, BrCl (Ayers k.a.,
1999, Pio kot Lopes, 1998). Avdloya cvumepdopoto EMAEWYNG TOV WOVIOV QVTOV
Wwitepa TV KoAokapvyy Tepiodo oV TEPLOYN TNG AvatoAkng Mecoyeiov €yovv

e€oyBel kar og Ahhec epyaoiec (Kouvarakis «.d., 2002b).

AmdoelEn g VmopEng TOL TOPATAVED UNYOVIGHOD, OmTOTEAElL TO YEYOVOG OTL O
OLVTEAEGTNG CLGYETIONG UETAED NG SPOPAS TOV GLYKEVIPOGE®V TOV BEuK®dV TPog
T 16vto acBeotiov eppoavilel Ty 0,675 ¢ mpog 10 EAAEIUUO 1OVIOV YADPIOV TPOG
exeiva Tov vatpiov. To otoryeio avtd deiyvel 6t1 kabmg To Betkd (To KupPLo avidv oTa
OLOPOVUEVO COUATIOW) ETKPATOVY EVAVTL TOV OVT®OV acPecTiov (to Pacikd Katidv),
onuovpyovy €va oyxvpd O6&vo mEPIPAAAOV oV EMPAVEID TOV COUATIOI®V, UE
OTOTEAEGLO. VO EVVOEITAL 1) EVEPYOMOINGT YNUIKOV HNYOVIGUMV OV EVVOOVV TNV
avAmTLEN TOV EAMAEIUHOTOC TV OAOYOVOUY®V avidvTev yAwpiov kot Bpopiov, pécw

TOV GYNUOTIGLOD TOV SEVTEPOYEVMV EVAOGEWMV TOV TPOOUVAPEPONKAVY.

E&dALov, ot avtictoyol cuvtedeotég Pearson yio ovto avBpmmoyevodg kotd KOplo
AOyo poéhevong, Omwg eivorl To app®viakd W6V, Ta Betkd Kot 1o acBéctio Ppédnkav
ioot mpog 0,555, 0,793 war 0,811, avtictoyya. To yeyovdg avtd dnimvel v oyvpn
EMIOPOON TOV dPACTNPLOTATOV TOV AVOPOTOL GTNV TEPLOYN, TOV APOPOVV KUPIMGS TIG
petamopés, v BEpovon TV KTiplov Kot v UEPEL TNV TOPAYMYN| EVEPYELNS, OTOL
oLVTEAEITOL KOO OPLKTMV KOVGIH®V, 0AAL KOl TNV OIKOJOMUIKY], UETOAAELTIKN KO
eEopuktikn| dpactnpiotta. H enidpoaon avtn dev eivan arapaitmro va mpoépyeton and
Tomiky KAMpoko, kafott ot aépleg pAleG HETAKIVOUVTOL TOAD €0KOAO, GTNV YNwn
ATULOCOALPA, GLUTAPAGUPOVTAS Lol TOLG GEPIOVE KOl COUATIOKOVG POTOVS Kot Ot
omoiot gvidc Alyov 24-0pmv UTOpPOLV v, SOVOGOVV UEYAAES OMOCTAGELS KOl VO
KwvnBovv amd v pia Amepo oty AAAN. ‘Etolr yia mapddeiypo m cvykévipmon
acPeotiov otV mepLoyn wropet var emnpedletol amd To COUATION TOV TPOEPYOVTOL
amo TNV EPNUO Zoaydpa, 1| avTIGTOLO TO AUUOVIEKA I To Beukd 16vTa amd aoTKEG 1)
Bounyovikés meployés, Omwg eivor M ABNva 1 GAAEG EVPOTOIKEG 1) OVOTOAIKES
peyorovmorels. TELOC, LYNAN TIUT CLOYETIONG TOPOVGINGAV TO KATIOVTO KOAMOV LE TO
6&wva pooopukd 16vta (Pearson = 0,978), otoyeio mov deiyverl 6Tt Ta VO YNUIKA €10M
TPOEPYOVTAL OO KOWES TN YEC, EVOEXOUEVOS amd T Bepukn enelepyacio Propdlog 1
T1G daotkég mupkayég. Ot tehevtoieg Katd SICTHHOTO AAUPAVOVY YDPO GE CTLLOVTIKO
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Babud otnv mepoyn g ovotoMkng Mecoyeiov, pe v mepiodo 2007-2010 va
eppaviouv  €Eaporn, evd otov eAMOOIKO ympo Katd to €t 2007 wor 2008
TPOKANONKOV EKOTOVTASES EKTETANEVES SUGIKEG TLPKAYIES, e avOpdTIva BdpaTo Kot

AVUTOAOYIGTEG KOTOGTPOPEC.

5.3.3 ZUYKEVTPAOGELS NETAALOV

INo v depedvnon tov emmédov KATOIWV PaCIKOV UETOAAWDV OTO OLOPOVUEVA
ocOMOTIOIL TG TEPOYNG, Tpaypoatomombnkayv avaivcelg pe T pébodo g
(OGLOTOOKOTIOG — OTOUIKNG — amoppOPNoNG, TO  OMOTEAEGUATO  TOV  OTMOi®V
napovcralovior otov [livaxa 14. Kat’ apynv, vy v nepiodo tov Avyovstov 2007
Kot TV omoio, GLAAEYONKE aumpovuevn copatidtakn VAN PMig pe tov Andersen, o 9
oTAdL0, TPOGAOPIoTNKAY 5 HETAAA, O YUAKOC, TO ¥POUL0, O GidNPOg, 0 LOALPIOG Kot

TO VIKEMO.

ivaxkag 14 Méocgg 6VYKeEVTPAGELS TOV 5 Papémv petdriov mov TpocdopicTnKay Yo Ta 9 6Tdo0
OVAAOYNG COUATIOLOKNG VANG KOTA TN OLdpKeLa TN|G derypaToAnyiog Tov Avyovostov 2007.

Yradwa Tuykévrpoon (ng/m°)
TPOSKNNSTIPS | G T Cr [ Fe | Pb | N
9,0-10 11 | 251 | 3436 | 150 | 0,2
58-9,0 1,0 | 19,7 | 345,7 | 121 | 0,2
4,7-58 06 | 84 | 2492 | 58 | 0,0
3,3-4,7 02 |24 | 2334 | 58 |01
2,1-33 04|21 | 2398 |59 |01
11-21 04 | 22| 2438 | 65 | 0,0
0,7-1,1 05|13 | 2115 | 64 | nd
0,4-0,7 02|08 | 1836 | 53 | 0,3
0,0-04 04 | 22| 2034 | 65 |10
Xovoro 48 | 64,4 |2254,0|693 |19

Onwg umopodue va mopatnpnoovpe, ta 4 Poapéo pétoilo mov ®¢ eni to mAEicTOV
npoépyovial amd avlpomoyeveic dpactnprotnteg (Cu, Cr, Pb kot Ni) mapovcialovv

YOUNAEG GUYKEVIPMGEIS, GE OCUYKPION WE TN GLYKEVIP®ON TOVL GLONPOV, TOV
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enpavietar avénuévn, kabmg amoteAel foaotkd otoryeio tov eAotod ¢ I'mc (Chester
K.6., 1984). Ot cvykevipmoelg avtéc Ppiokovial 6e cupE®Via Pe GAAEG EPYOCIEC TOV
EYovv yivel otV TEPLOYN TG VOToavoToAKng Mecoyeiov (Smolik x.d., 2003,

Karanasiou «.d., 2007).

Ymoloylotnke pio KOAN GLGYETION TOV GLYKEVIPMOOEWMV GLONPOL UE TIC OVTIOTOUYEG
TV emnédwv PMig kot PMy; (1o dBpotopa dni. tov 4 tedevtaiov @IATpwv TOL
Andersen), upe Ttuég R? ioec mpoc 0,64 wou 0,75, avrtiotorya. Extdg avtov,
mapatnPNOnKe OTL Ol GLYKEVIPMOELS TOV GLONPOL €ivorl Wwaitepo aLENUEVES, UE TNV
HéoT OAIKY| ovykévipwon vo Eemepva ta 2,25 ug/ms, N omoia emuepileTon oyedOV
wonoca 610 Aemtokokko (PMjzi1) kot to yovopokokko kAdouo (PMzi - 10) tov
copotiov. To mopamdveo Odeiyvouv v Vmopén MG LVYNANG OLYKEVIPMONG
vtoPdaOpov GLNPOL TNV TEPLOYT, TOV GYETICETAL LLE TNV EMAVOLDPNOT TS GKOVNG 0md
T1G 00IKES apTNPieg KOt TIG YOP® OypOTIKEG EKTAGELS, Ol OTTOieS amoTEAOVV PaGIKY TNYN

EKTIOUTNG, TTOALDV YOPOKTNPIOTIKOV 6TotXEImV Tov AoV g I'mg (Celis «.d., 2003).

EmnAéov, and to amoteAéGHOTO TOV TVOKO PAIVETOL OTL O YOAKOS, TO XPOUI0, OAAAL
Kot 0 LOALPIOG (Tapd To YEYOVOG OTL 0 TeEAEVTAIOG EpPaVIleEl KAAN GLGYETION R?=0,66
pe to kAMaopo PMy 1) ovykevipdvovtor oe peyoardtepo Pabuo oto yovopd copation
pe otpeTpo peyorvtepn twv 4,7 um. Avtifeta, 10 vikéAo epeoavilel v vymidtepn
GLYKEVIPMOOT] T VIEPAETTA GOUOTIOW pe S1apeTpo pikpotepn tov 0,4 um (Jang «.4.,
2007).

5.3.4 ZuyKEVTPAGELS 0PYAVIKOD KOl GTOLYELOKOV AvOpaKa

O copatdlokog atpoceuptkds dvBpakag pmopel vo katnyoplomoindel e TpELS
Katnyopieg: otov opyavikd avOpaxa (Organic Carbon — OC), otov otoryelokd
avOpaxo (Elemental Carbon — EC) kot otov dvOpoka mov PBpicketor vad ) popon
avOpakikdv 10viwv (Carbonate Carbon — CC) (Kochy, 1990). Ot dvo mtpdteg poppég
dvOpoaka, Tov €00 HOG ATOGYOAOVY, ekmépmovTal o’ gubeiog amd mnyég Koong, Evad
emmAéov o OC pumopel va oynuatiotel kot ERpeca  (OELTEPOYEVMG), OO TIG

ATUOGQUIPIKEG POTOYNIKEG 0EEDDOELS TV aepiov vopoyovavOpakwy (Heisler kot
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Friedlander, 1977). O otoyglokog avBpakag amotedel HéPOg Tov pavpov avBpaka M
a0dAnc (Black Carbon — BC), dnAadr tov avbpako mov £xet tnv 1dt0tnta va,
amoppopd eug (light-absorption carbon) (Chow k.a., 2009). O croyelakdg avOpakag
Iiwver 10 mocootd tov BC mov amoteieiton amd xobopd dvOpaka pe mopipoyn
avtoyn évavtt ¢ Oeppikng emeEepyaciog Ku 0 omoiog epgavilel ooun ypopim
(Andreae xour Gelencser, 2006). Zoyvd to pépoc avtd6 tov BC, to EC dniadn,
exméunetol an’ gubeiag and drdikacieg KaHoNG OPLKTOV KoVoipwy, ved T Hopen

HIKPOGKOTIKAOV COUATIOIMV aBdANS.

Apyikd Ba ekteBovv ta amotedéouata petprioemv BC kot ev cvveyeio ekeiva mov
apopovv ta kKAdopato EC ka1 OC. H abdin (BC) petpribnke kotd ) didpkeia piog
neptodov 20 muepav, tov Avyovotro tov 2007, mpokelpévov va dlepevuvnbel m
SKOUAVOT] TNG CLYKEVIPMOONG TOV GTNV ATHOGOAPO TOL AkpmTnpiov v Bepvi
nepiodo. H péon nuepnola cvykévipoon tov BC mov petprnke frav 691,2 + 2220
ng/mg, EVO M MuepNol OlakLUOVEN Yo TS Muépeg ostypatonyiog (09.08.2007 —
29.08.2007) mapovcialovion otnv Ewdva 53. v 0w ewodva gpoaviletor m
OLKOUOVOT] TNG CLYKEVIP®MONG TOV Aent®V couotwdiov PMyi, xabodg xot g

GLYKEVTIPMOONG TOV 1OVIMV KOALOL.

MEoeg nuepoleg TIpéG BC, K Kot PMz4
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Hpepopnvic

Ewéva 53 H péon nuepnola ovykévipmon Tov Kariov, Tov padpov avOpake Kol TOV copatidiov
JLE OLAUETPO KAT® TOV 2,1 pMm, KoTA TV dErypaToAnyia Tov Avyovotov 2008.

198



A&iler va onueimbel 6tL katd v epiodo 23.08.2007 — 28.08.2007 dacikég TupKaylEg
KATEKALOAV TEPACTIEG dUOIKEG KTACELS otnVv Tlehomdvvnco, kKabdg kot oty Zikeiia
g votiag Itorioac. Tig nuépeg ekeiveg fopetot — Popelodutikol dvepotl emkpaToHGOV
oV TEPOYN, OT®G PAvNnke oTic omichomopeieg mov avakTiONnKoV omd T0 HOVIEAO
HYSPLIT yw tic mponyovueveg 120 mpeg. Katd tn didpKela TV d0GIKOV TUPKAYLDV,
HEYAAEG TOGOTNTEC ALOPOVUEVOV COUATIOIMV TAPAYOVTOL KOl EV GLVEYELN EVTOC AMlymV
®pOV petaeépovtol pe TN Pondel Tov AvEHOL O HEYAAES OMOCTAGELS, EVM TO
TOGOGTO TOL LovPoV dvBpaka ota Aemtd copatiol eivar onuavtikd. Ot dacIKES aVTEG
TLPKAYLEG TOAD TOavOV va etvan 1 autior TG avénuévng péong ovykévrpoong tov BC
otic TG 1047 + 290 ng/m® kon 1279 + 851 ng/m® koté ™ didpeta T 23" ko 27
Avyovotov 2007, avtictoyo. Emumiéov, a&iler va mopatnpioovpe 6t o BC
TaPoLGLALeEl VENUEVEG GLYKEVIPOGELS, KOVTd ot 750 ng/m3, KOl TNV TPAOTN NUEPQL
deryporoinyiog (09.08.2007). Ztnpilduevol 6TIC TEPMTAOCELS TV KOPLO®Y ¢ 23
kot 27" tov pfve, 6mov 1 avénon tov BC akolovbel pe ypovikn voetépnon Tig
OVTIGTOLYEC OENGEIC TIC GLYKEVTPOGELS Tov PMy 1 ko K* katé 1 nuépa mepimov, Ha
unopovoope vo, vrobécovue 6t o1 Topkayés e 8" tov uAva, ywo Tic omoieg dev
VAPYOVY WGTOGO UETPHGELS, TTPoKdAesay v kopver tov BC v 9" Avyovstov

2007.

Amo 10 1010 OdypOappo TPOKVTTEL OTL VIAPYEL KOAY CLOYETION HETOED TOV TPLOV
TopapETpev mov mapovstdlovtor o avtd (BC, K¥, PMa1), pe amotélecpo va pmopsi
va BeopnBel ot1 Exovv kowvég mnyég mpoéhevong. To yeyovdg avtd givor copég yia
napdderypo. v 23" tov pfva, omdte, OMMC TPOAVUPEPONKE, SUGIKEC TLPKAYIES
gkoyav  tepaotieg  moocotnteg  Propdlag,  mopdyoviag  TowTtOXpOve  LVYNAEG
OVLYKEVIPAOOELS Lovpov dvBpoka kot kadiov (Karanasiou k.d., 2009). H omicBotpoyid
v v 23" Avyovotov £8giEe 011 ot agpiec palec mov £@tacav otny dvtik Kpn,
TEPAGAV TPONYOLUEVMG O TNV Tteployn TS voTwag [lehomovviicov mov enintteto and
ueydieg daocikég mopkayiés. Qotdco, my 27" Avyodotov 2007, dev eupavileton kouio
OLOYETION HETOED TV GLYKEVIPMOGE®MY TOL UaOPoL GvBpaxa, Tov KoAiov Kol TV
AemtdV atpooupikdv copatidiov. Ot omobonopeieg (back trajectories) tov agpimv
pol®v Topovciocay HeYOAN OLKVUOVOY, E OTOTEAEGLO VO PNV EUPAVIOTEL KATOL!L

otafepr] GLOYETION HETAED TOV TPUDV TAPAUETPOV.
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E&aAlov, Tépav Tav mapamdve Sedouévav, Kot 1) cLYKEVIP®GN oL 8mae yia Ty 23"
Avyobotov o detypatonming cvveyovg Kataypaene FH 62 I-R, cvopeovel pe v
avénuévn  avtq  ovykévipmon ocopatdiov PMy; mov  kotaypdonke pe  TOov
npookpovothipa Andersen (PMig: 56 pg/m®). To endpevo ypaenua (Ewdva 54) ivel
™V OlKOUOVGT] NG OLYKEVIPOONG TV KAaopatwv PMsi kot PMiyg g
OTHLOGPAIPIKNG COUOTIOOKNG VANG Yia TV eEgTalopevn mepiodo 9 pe 29 Avyodotov
2007.

HUEpRTELG HETES TUIES PNy Kot PRz
&l
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Hpepopnvio

Ewéva 54 H swxdpaven tov kKhaospdtov PM; ko PM;; g armpodpevig copotidotokig Oing
0610 AKpOTIPL Xaviov, To 1poviké dwdctnpa 0w 9 £ms 29 Avyovetov 2007.

Onwg pmopet va ovel oty Ewkdva 54, xoatd v dbpkela g YPOVIKNG TePLOO0V
10/08 — 21/08 n cvykévipwon ¢ copatidlakng VAng PMiy tapovotdlet tyég kbt
tov 30 ;,Lg/m3. Kot v mepiodo avtn Bpébnke 6TL o1 aépieg palec mov mpooeyyilovv
™V aKToypappn g Kpnng intavionr mponyovprévmg yio opKeTEG MPES N NMUEPEG OTNV
yopw Bardooia meployn. Ot drevBvvoelg and Tig omoieg Tpoépyovion gival, yio To HEV
ypovikd dactipata 10/08 — 13/08 kot 20/08 — 21/08 amd Poperodutikég katevhuvoels,
vy dg v mepiodo 14/08 — 19/08 amd Popeieg — Poperoavatorikés devbovoelg. H
VYNAGTEPN TIUN GLYKEVIPOONG Yo TNV TEPI0d0 avTh omoteAel N Ty tov 28 ug/m3
(18-20/08), o6tav N aépla palo mEPUcE TAVEO OTO TV TEPLOYN TN TPOTELOVCUG TNG
xopag (AOnva). To yeyovdg avtd mpokdiese Oyt LOVO TOV EUTAOVTIGUO TNG OEPLOG
pélog o€ OoTIKG ALOPOVIEVO COUOTIOW, OALY KOl GE GOUATIOW TOV TPOEPYOVTAL OO

dUCIKEG TVPKAYLES, TPdyra Tov emPefordverol amd To YEYovog 0Tl gkelvn v nuépa
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Bpiokovtav oe eE€EMEN mupkoyld oto TlevieMkd Opog, ota PBopela mPodoTio TV

Avaov.

Qo1660, 1 VYNAGTEPT TN GLYKEVTPOONS TOGO Yo To PMig kot PM3 1, 660 kot yio o
10vta kariov, petpronke to dtuepo g 23" kot 24" Avyovotov, 2007, dtav peydreg
daowkég mupkayleg Eéomaocav oty XikeMa. Toco ot omicBomopeieg, 660 Ko
JOPLPOPIKEG PMOTOYPAPiES, ol omoieg mapovstalovior otnv Ewova 55, amodeikviovv
ot éhafe yopa petaeopd oepimv palov mpog v Kpntn, sumlovticpévov pe
EKTIOUTES OACTKAOV TUPKAYIDV.

NOAA HYSPLIT MODEL

Backward trajectory ending at 1200 UTC 22 Aug 07
GDAS Meteorological Data

Nebrodi Mountains

Source x at 3500N 24.00E

Mt. Etna

Meters AGL

06 00 18 12 06 00 18 12 06 00 18 12 06 00 18 12 06 00 18 12
o822 08/21 08/20 0819 o8/18

Job|D: 378528 __ Job Start. Fri Mar 27 045437 GMIT 2008

Source1  Iat:255 lon.:241  height: 500 m AGL

Jrsjectory Diecton Backward Duration: 120f1e Meteo Data: GDAS1

Vertical M otion Calculation Method: Model Vertical Velocity

Produced with HYSPLIT from the NGAA ARL Website (nitp:/ww.arl.noaa govieacy!)
NOAAHYSPLIT MODEL

Backward trajectory ending at 1200 UTC 26 Aug 07
GDAS Meteorological Data
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Meters AGL

06 00 18 12 06 00 18 12 06 00 18 12 06 00 18 12 06 00 18 12
08/26 08/25 08/24 08/23 08/22

Job 1D: 278633 Job Start: Fri Mar 27 04:58:07 GMT 2009
Source 1 lat:25,5 lon.: 24,1  height 500 m AGL

Trajectory Direction: Backward Duration: 120 hrs Meteo Data: GDAS1
Vertical Motion Calculation Method: Model Vertical Velocil

Produced with HYSPLIT from the NOAA ARL Website (http :/www. arl. noaa.gov/ready/)

Ewéva 55 Aopvoopikéc gotoypa@isg ko ov avtictoyeg omcOomopseisg Yo nuépeg pe évroveg
000IKES TUPKAYLES otV mepoy] TS Xikediog ko g kevipwkis EALGdoc. Awokpiveran 1
RETAPOPE POTOV TOV TOPAYOVTOL OTIS EGTIES TVPKAYIAGS, 6€ PEYAAES OMOGTAGELS (dLo.0VVOPLOKY
poTaven).
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Tig embueveg HEPEG Ol GCLYKEVIPMOELS TNG OLOPOVUEVIG OCOUOTIONKNAG VANG
petwvovtatl. Avtd opeidetal 6to 6Tl 01 AveUol TAEOV 0ONYOUV TIG OOGIKEG EKTTOUTES
TPOG VOTIOOVTIKEG KatevBhvoels, evd mapdAinio onwg eaivetal otnv Ewova 55 yia
v omicOomopeia g 26" Avyovotov, n aépia pdla mpoépyetar amd Popeloavatolky
devBvvon. Téhog, £yve pio avdAvon TV dE00UEVOV LoPoL AvOpaKo Tov eAeOncay
amd TO EMTA UNKOV KOUOTOS OBOAOUETPO OV Ypnoytomodnke ot petpnioeic. H
avAAVON APOPOVGE GTOV VITOAOYIGUO TNG GLGYETIONG TG GLYKEVIP®ONG TOV LODPOL
avBpaka mg Ekppacn Tov Adyov ¢ Tng IRz tov abalopéTpov ota 950 Nm did ¢
g UV ota 370 nm, o¢ mpog TN OLYKEVIP®ON TOV KATWOVIOV Koiiov. Ta

OTOTEAECLLOTO OVTOV TOV PETPoE®V paivovton otov [livaka 15.

IMivaxkeg 15 Zveyétion tov Adyov IR,/UV (8gdopéva tng 7™ mpog v 1" otihn) tov opydvov
nétpnong tov BC wg mpog T 6VYKEVIP®OT TOV 16VT@V KeAiov K.

Hpgpopnyvio K" | IRJUV
10 - 12/08/07 264,7 1,19
12 - 14/08/07 224,3 1,15
14 - 16/08/07 613,1 1,26
16 - 18/08/07 616,4 1,24
18 - 20/08/07 1084,3 1,26
20 - 22/08/07 592,8 1,17
22 - 24/08/07 1652,2 1,23
24 - 26/08/07 4444 1,07
26 - 27/08/07 248,3 0,90
27 - 28/08/07 145,0 1,11
Yuvrehleotig Pearson 0,54

Mio kain cvoyétion (Pearson = 0,54), Bpébnke vy T1c 600 avtég mapapétpovg. To
otoryelo avtd amotelel o akopa anddeEn Oti, N avENUEVN amoppdPN o POTOS GTO
UV, og detypato aépa mov mpoépyovion and v Kovon Popdalag, amotedel EvoeiEn
TOV EKTOUTOV TOV O0GIKOV TUPKOYIDV GTNV TEPLOYN Kot ol omoieg avayvwpilovton
ocuvnBw¢ amd ™V aLENUEVN cLYKEVTPMOT KaAlov Kot povpov avBpaka. ES®, kdvoupe
v vobeon OTL, 1 CLYKEVTPMOOT TOV HaVPOL dvBpaka aviictolyel og évav a&ldmoTo
OLVTEAESTH OmoppOPNONG Kol 0 AOY0G TV OV0 QLTMOV GUYKEVIPMOCEWMV &ival eVOEmC
aVAAOYOG TTPOG TNV OVOAOYIOL T®V GUVTEAEGTAOV amoppOPNoNS. AvTd LE TN CEPA TOL

oyetiCetar pe tov ekBétn Angstrom g amoppdenong (Moosmiiller k.d., 2009) xou
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oouemva pe toug Lewis kot cuvepydrteg (2008) o poavpog dvOpokag mov mpospyeTot
amd To. OPLKTA KOG avTIoTOlKEL o ekBétn Angstrom 160 pe éva, Eved copatiow
povpov GvBpako wov mpogpyoviar amd TV Kavon g Popalag Oa epgoavitovv
vynAotepeg Tiéc. H vmdbeon avt vrootnpiletar amd 1o vpnuo avtne e HEAETNG,
av Adpovue voyn Tig vVYNAOTEPES TIMEG TOL deiktn ovykévipwong IR/UV (1,2-1,3)
MOV AVTIGTOLOVV o8 VYMAOTEPES TYéS Tov tvnBém K' kadong Propdlog kat mov
CLUUPOVOVV LE TO, EDPNUATO TOL TPOEPYOVTAL OO TIG OTIGHOTPOYIES Y10 TIC NUEPES TTOV

VILAPYOVV OAGIKEG TVPKOYIEG OTNV ZIKEATNL.

AxolovBovv ta aroteAéopato tov tpocdlopiopod tov OC kot tov EC. H avdivon
apopd 6 cepég piktpov Tov Andersen (9 eiltpa 1 kabe oepd, 2 blanks avd cepd),
24wmpng derypatoAnyiog, cvAieyxbévia tov Iodho tov 2008, oe eiktpa QFF (quartz).
Opileton wg ohkdg avOpaxag (Total Carbon — TC) to Gbpoiopa Tov GTOLKEWKOD KO
T0V opyavikoy kAdopotoc. H péon ovykévipmon tov olkov dvBpaxo ota ¢iltpo
Bpébnike ion pe 1,9 pg/mS. v Ewova 56 mapovoidleton n péon koatavour] pdlog tov
oAKoV avOpaka otig oepéc Twv idtpwv QFF yia tov TodAto tov 2008 avd otddio Tov

npookpovotny Andersen.

Total Carbon
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Ewéva 56 H katavopi] Tov olikod avOpoka 6wms vmoroyictTnke ota 8 dwagopetikd ¢irktpo (+1
gmumhéov, To back up) otov derypaTormTn Youniig porig Andersen.

Onwg eaivetal, n kotavoun peyébovg tov olkov GvBpoka ywpiletor oe 600 KOpLoL
pépN, éva ek TV omoiwv Ppioketanl 6T AETTA GOUATIOW, HE SOUETPOVS KAT® TOL 1
UM, evd 10 0€0TEPO GTO YOVOPOKOKKO KAUCUO TMV COUOTIIIOV UE OEPOOVLVOLIKN

dwapetpo peta&d 3 kot 10 um. Xto didypapipa 1 StpeTpog epeaviletal og AoyaptOpxy
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KMpoko yoo okpvéotepn emomteion g olaxvuovons. H xatavour peyébovg tov
OMKOU GvOpoKka, HE OVENUEVEG GUYKEVIPMOOELS OTIC HEYOADTEPEC KOl MIKPOTEPEC
dapéTpoug copatidiov, topovctdlel pia mapeppepn katatoun (profile) pe exeivn mov
enpaviCouv ta Beukd 1WOvVTo Kot To 1OVTO KoAov, Omwg €100UE GTO GYETIKO KEPAAOLO
Y0 TV 1OVTIKY] GVGTOCT TOV OTHLOCQUIPIK®OV COUATIOImV otV Tteployr] Akpwtnpiov.
To yeyovdg avtd evoeyoUEVOS VAL VTTOONADVEL TNV KOV TPOEAEVGT] TOV PLTTACUEVOV

aepiov palov.

EmnpocOeta, petaty g 22% kot g 30™ Oxtofpiov 2009, 8 eiktpa QF, katdmy 24-
®pn¢ detypotolnyiog otov derypatoinmen Sequential, odnynOnkav tpog avéivon yio
Tov mpocdlopiopud tev Kiacpdtov OC kot EC. Ta anoteAéopota, o¢ péon 24-opn

oLYKEVTPOOT, paivoviot oty Ewova 57.

OC gm EC

4.5 o oo
4.0 mEC

C (ugim?)

S Rl ml Biml BRI Rl

& & & & & & &

¥ ¥ & & & & O ¥
T SN P P S MNPC ANC)
g 47 i\ A2 a® 4 oF 2
Hupepopnwic

Ewévo 57 Méoeg ovykevipdoelg opyovikov (OC) kar avépyavov avlpaka (EC) otov gpeuovnTikéd
otafpé Axpotpiov Kpijtng (Oxtappng 2009).

Onwg umopodpe vo mopatnpicovUE, G€ OAEG TIC TEPUTTAOOELS 1| GLYKEVIPW®GOT TOV
opyoavikoh avOpako elval LYNAOTEPT TOV GLYKEVIPOGEMY GCTOLYEWKOD (vOpOKaL.
Mdéhota, pe eaipeon to gpovikd ddotnua 22-23/10/2009, démov o OC eivon oprakd
LEYOADTEPOG TNG OvTioTOYMG GVYKEVTIp®ONG Tov EC, o Oleg TIg GAheg TEPMTOGELS M
dpopd avtn eivar ToAhamAdcio TG cvykévipmong tov EC, pe v péon tyun tov
Loyov OC/EC ion mpog 2,8 £ 1,0. Zrov ITivaka 16 mapovctaloviol cuvomTikd ot LEGEG

ovykevipooelg TC, EC, OC, xoBmdg kot ot Tipég mpocHetmv mopapuéTpov
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(ovykevipwoelg PMip, Tumikég amokMoeLg, Tapdyoviec GUGYETIONG R K.4.), Yo T1G dVo
wpoovopepbeioeg evratikéc detypatolnyiec tov IovAiov 2008 kot tov OktmPpiov

20009.

Mivexog 16 Anoteréopata amd Tig 0V0 gvratikég derypatoinyieg (Ioviwog 2008, Oxtapprog 2009)
OYETIKG 1E TO TEPIEYONEVO AVOPUKA OTA ALOPOVUEVE CONATIONE THS TEPLOYNS AKpOTNHpiov.

Mapapstpoc (novide) Toviog 2008 Oxtofprog 2009
(n = 6 dciypota) (n = 8 dciypora)
PMyo (pg/m°) 43,4+ 16,1 19,9+4,2
TC (pg/m®) 27+23 31+14
OC (pg/m°) 23+21 23412
EC (pg/m’°) 0,4+0,3 0,8+0,2
OC/EC 48+26 28+10
TC in PMy (%) 58+4,1 15,9+ 6,9
OC in PMy, (%) 49+39 11,8+6,2
OC in TC (%) 80,1+7,6 71,0+ 10,2
R (OC - EC) 0,76 0,86
R (EC - PMy) 0,91 0,78

TC = (OC + EC), nd: not detected

Onwg eaivetar, to kAdopo OC anotedel 10 KOplo pépog tov TC, cuvelspépovtag
nepinov to 70 % tng oAkng pnalag dvBpaka ota copatiow g nepoyne. H avtictoym
OLVEIGPOPE TOL opyovikoy avBpako oto KAdopo paloag twv PMip copotidiov
xopaiveton oto 11,8 £ 6,2 % (OxtoPprog 2009). EmmAéov, sppaviletar oyvpn
cvoyétion petatd OC kat EC (R? = 0,74), evéd 1 ovoyétion EC — PMyy mapovoiéletot
wiepdtepn (R? = 0,61). H ovykévipmon tov copatidiov PMiy Bpéonke ion pe 19,9 +
4.2 pg/m® xaté ™ pétpnon tov OktwPpiov 2009 pe tov Sequential, Ty mov
oxetifetol WKOvOmoMTIKA e TNV OVTIGTOYN TIUN TOL £3MGE Yoo TO 1010 XPOVIKO
dtonuo o awtopatog derypatonmng FH62 I-R (uéon tyun: 22,8 ug/m3). E&dAlov, N
cuykévipoon OC kopavenke petaéd 0,80 kou 4,51 pg/m?, evéd n T tov EC petao
0,56 ko 1,16 ug/m3 (OktoPprog 2009). Ot oyetikd LYNAEG TIUEG TOV GTOLXELOKOV
avBpaxa katd ™ odpkewo g derypatoAnyiog tov OktwPpiov 2009, cuvdéovtot e

TIG EKTOUTEG TV TPOYOPOpmV evtdg ¢ [Todvteyvelovmoing oto Axpotipt Xaviwv,
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o€ oyéon pe v mepiodo tov TovAiov 2008, omdte AVTEC Ol EKTOUTES EIVOIL LELOUEVEG
kabmg M derypotoAnyio couminter pe Tic Oepwvég dwokomég g Ilolvteyvelokng

Kowomrag.

[Tapd tov pikpd apBud derypdtov emyelpndnke pio ektipnon tov mbavov Tnydv
eKTouUnTNG evdoemv  avbpaka, pe Paon tov Adyo OC [/ EC. IIépav tov
TpoavaPePHEVIOV detypdtov avaivdnkov 3 oakdpo delypato mov enedncav to
eOwomwpo tov 2010. Too CUVOTTIKA OMOTEAEGHOTA TOV 3 EVIATIKOV OELYLOTOANYIOV

tov etV 2008-2010, paivovton otov [livaxa 17.

Mivoxog 17 Avaiven OC kot EC o evratikéc derypotoinyisg tov etdv 2008, 2009 ko 2010, sty
neproy Akpotnpiov.

(13 Kolokaipt | ®Owvonompo | POwvoénmpo

ng/m® 2008 2009 2010
IM00¢ 6 8 3
piktpov | (QFF) (QFF) (QFF)
oC 2,3 2,3 2,4
EC 0,4 0,8 1,0
OC/EC 58 2,9 2,4
Yvvolro 2,7 3,1 34

Onwg PAémovue otov mivaka, o Aoyog OC / EC kot otig 3 detypotolnyieg supavilet
TIWES PEYAADTEPEG TOL 2, av Kot KaODS Kivovpacte omd 1o 2008 mpog o 2010 1 Ty
0V Adyov awtoh pewwvetan amd 5,8 oe 2,4. Ilapolo avtd kor avtifeto mpog v
wponyovuevn taon peimong tov Aoyov OC / EC, n ovykévipmon tov TC avédvetat
OTOOKA, HE TN OLYKEVIP®ONG OAMKOVD d&vOpoka oTnv  JelyHoToAnyic ToL
kahokaplod tov 2008 ota 2,7 pug/m®, 10 @Owoémwpo 2009 ota 3,1 pg/m? ko To
eOwvoénwpo tov 2010 ota 3,4 pg/m?‘. Eniong mapatmpodpe 6t eved n T tov OC

TapPapEVEL oXeOOV apeTAPANTN, N TI Tov EC aw&dvetar ypdvo pe 1o xpovo.

O Moyog OC / EC pe tipéc peyaAdrtepec g TWAG 2, ONAMVEL TNV OEVTEPOYEVN
TPOEAELGT TOL OPYAVIKOL GvOpaxa Tov avipoakikdv agpoivpdtomv (Tsitouridou, 2004
Kot ot gkel avagopég). O otabudg tov Akpotnpiov, Bpioketar Onmg Exel ovapepOet, 7

YMOUETPO Al TNV TOAN TV Xovimv Kol VIO PUCIOAOYIKES GLVONKEG emnpealeTol o
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HKPpO Pabud amd T EKTOUTES TOL TAPAYoVTaL Kot Epyovtal am’ evbeiag amd TV mOAN,
eEantiog TG LOPPOAOYING TOV YMPOV KOl TWV YUPUKINPICTIKAOV TOV TVEOVTOV AVEUWOV
omv mepoyn (Lazaridis k.a., 2008). Emopévmg ot auecec, mpOOPOUES EKTTOUTES
avOpakiKOV €00V TNV TEPLoYN eivol meplopicpéves, Waitepa v Bepvi mepiodo.
EmnAéov, n avaivon tov omcbonopeidv mapovcioce evolapépov. TIpoékvye, dnmg
eaivetal oty Ewova 58, 611 katd ) didpkela e mpdtng detypatoinyiog (Iovitog
2008) ot kVpleg d1evBHvoelg avépov NTav 1 PopeloduTiKy Kot 1) fOPEIOAVATOMKT, EVHD
Katd ™ 0evTepT derypotoinyiog tov Oktodpplo 2009 ot aépieg paleg mpoépyoviav omd

voTiEg d1evbiveEelc.

NOAAHYSPLIT MODEL
Backward trajectory ending at 1200 UTC 15 Jul 08
GDAS Meteorological Data

NOAAHYSPLIT MODEL
Backward trajectory ending at 1200 UTC 19 Jul 08
GDAS Meteorological Data
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Job ID: 394573 Job Start: Fri Mar 12 12:31:21 GMT 2008 Job ID: 379134 Job Start: Fri Mar 27 05:15:40 GMT 2008

Source 1 lat.: 35,5 lon.: 24,1 height: 500 m AGL Source 1 lat.: 25,5 lon. 24,1 height: 500 m AGL

Trajectory Direction: Backward  Duration: 120 hrs  Meteo Data: GDAS1 Trajectory Direction: Backward ~ Duration: 120 hrs  Meteo Data: GDAS1

Vertical Mction Calculation Method: Medel Vertical Veloci Vertical Motion Calculation Method: Mcdel Vertical Velocity

Produced with HYSPLIT from the NOAA ARL Website (htp /Awww.arl.noaa gov/ready/) Produced with HYSPLIT from the NOAA ARL Website (http:/www.arl. noaa g ov/ready)
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NOAAHYSPLIT MODEL NOAA HYSPLIT MODEL
Backward trajectory ending at 1200 UTC 24 Oct 09 Backward trajectory ending at 1200 UTC 25 Oct 09
GDAS Meteorological Data

GDAS Meteorological Data
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Job 1D: 36036 Job Start: Tue Mar 16 05:06:42 UTC 2010 Job 1D 36056 Job Start: Tue Mar 16 05:10:24 UTC 2010

Source 1 lat.:35.47 lon.:24.12  height 500 m AGL Source 1 lat.:35.47 lon.:24.12  height 500 m AGL

Trajectory Direction: Backward ~ Duration: 120 hrs Trajectory Direction: Backward ~ Duration: 120 hrs

Vertical Mction Calculation Method! Medel Vertical Velocity Vertical Motion Calgulation Method! Medel Vertical Velocity

Meteorology: 0000Z 22 Oct 2009 - GDASH Meteorology: 00007 22 Oct 2009 - GDASY

Ewkévo 58 XopaxktnploTikég TeputTOGELS 0mEIKOvVice®v omoBomopeiog, pe Tic aépieg pales va
npoépyovror amd SwwpopeTikéc mepwoyés (Bopewe Evpomn, Boparo Aepwiy). Iapovoraler
EVOLLQEPOV KOL TO VYOS 6TO 07oio Kiveitan 1| aépra pdle, mpotod mposeyyicer v Kpi.

E&dAov, n eml paxpoév mapapovy tov oegpiov poalov oty oTtudceopa, oTnv
TEPITTOON TG TPAOTNG derypaToAnyiag, 6ivel T ypOoviK) SLVATOTNTO TOL YNLUKOD
LETAGYNUOTICUOD TV TPOTOYEVOV EKTOUTAOV 7OV Tapdyovtal otV Popeia
Bropnyavorompévn Evpdmn kot v peyadAoOmoAn t@v ABNvov mpog devtepoyevi
AEPOADLOTO, KIVOOUEVO GE HEYOAO LYOUETPO. ATTO TNV GAAN pepLd, Katd T dtdpKeELn
g 0evTEPNG OctypatoAnyiog, Tov Okt®PBpro Tov 2009, o1 vOTIOL AVELOL GE GLVIVACUO
LE TO YoUNMAG VYOUETPO GTO OToio KIvovvTal Ol aépleg LALES KOTA TN LETAPOPE TOVG
nmpog v Kpnm, emurpéner v arinienidpacn aépa — B4Aaccag. Avtd €xel o¢
armotéleopo TV evamdBeon aegpoivudtov oty OBdlacca, mov Asrtovpysl  ®G
katafobfpa  copatdiov, pe TEMKO OomoTEAECHO TNV EVPECT  UELOUEVOV

ovykevipooewv PMig otnv meployn e Kprng.
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NOAA HYSPLIT MODEL NOAA HYSPLIT MOCDEL
Forward trajectory starting at 1200 UTC 25 Nov 10 Forward trajectory starting at 1200 UTC 27 Nov 10
GDAS Metecrological Data GDAS Meteorological Data

Source * at 3540N 24.00 E
Source * at 3540N 24.00 E
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Job 1D: 127647 Job Start: Thu Aug 7 03:18:32 UTC 2014 Job 1D: 127723 Job Start: Thu Aug 7 03:20:56 UTC 2014
Source 1 lat.: 35.400000 lon.: 24.000000  height: 500 m AGL Source 1 lat.: 35.400000 lon.: 24.000000 height: 500 m AGL

Tra ectory Direction: Forward  Duration: 120 h Tr’a jectory Direction: Forward  Duration: 120 h
ertical Motion Calculation Method: Model Vemcal Velocity ‘ertical Motion Calculation Methed: Model Vemca\ Velocity
Meleum\ugy 0000Z 22 Nov 2010 - GDAST1 MEtEumlog! 0000Z 22 Nov 2010 - GDAST

Ewéva 59 OmoOomopsicg yia tnv 25" kau 27" Nogufpiov 2010. Iapatnpeitor 6T1 eved Tpoépyovron
omd To PoperoavaTolkd Kol o1 dV0, TIG TEAEVTAIES MPES TPOTOL oL oépreg pdlec pOaGoovy oTnV
dvtikip Kpitn, axolovBovv dre@opetiki] mopeio mov £xel Og AmMOTELEGNE KATA TEPITTMOON TOV
EUTAOVTIGNO QUTAOV U0 0OTIKA CLOPOVUEVE, CONATIOLA.

[Mopatpndnke po Evrovn dapopomoinon yua tig petpovpeveg Tég OC ko EC, 6cov
aopd v mepiodo tov pHvommpov 2010. 'Etot, eved T1g 600 TpdTeg nUEPEG LETPNONG
(25-26/11/2010) ot omicBomopeiec tov aepiov polov (Ewdva 59) &dwoav v
TANPoeopia OTL ALTEG KvONKav pe apKeTd peydin toydnta, apyikd Bopeia ta Kivog,
énerta wvo ond tov Kavkaco, ev cuveyeio dtepfoincav v kevipikr] Tovpkia kot
KWVOOUEVEC GTOL VOTIOOVTIKA TNG KatéAn&av, £netto and cuvIoun dodpoun Téve omd
10 Auyaio, otov gpguvnTikd otafud tov Axpotmpiov. Tig 000 avtég MUEPES
petpnOnkay younAég cLYKEVTIPMGELS TOGO Yo TO 0pYOVIKO KAAGHO Tov dvBpaxa, 66O
Kol Yo T0 oTotyelonkd Tov mepeyopevo (néon tiun OC = 1,1 xow EC = 0,4 p,g/m3).
AvtiBeta, v emopevn nuépa (27 NoeguBpiov 2010), ot aépieg pdleg kvndnkov Katd
Vv tedevtaio Toug edon Popedtepa. Mo cuykekppéva 12 dpeg mpotov @Hdcovv
omv Kpnm, kivinkov otadokd votio e Kovoetavivodmoing, wog pneyalodmoing
pe mAnBuopnd mhveo and 14 ekatoppvpla kotoikovg (amoypapud otowyeion 2013), ta
o1evad 10V Boomopov kat 1o Aryaio méAAyog, OOV KvouvTol KOOMUEPIVA EKOTOVTAOES
mAolo. LETOPOPAS OPLKTOV KOWGiH®mV Kot TEAOC avolktd ¢ Attikhg. H mopeio avtn
eUMAOVTICE TIC Oépleg HAleq HE €VMGES opyovikoy GvBpako Kot copotiow
oToyelnkoy avlpoka pe omotéhespo vo petpnBovv katd 4 pe 5 @opéc vynAdtepeg

svykevipdhoelc (OC = 4,8 ko EC = 2,1 pg/m?), oe oxéon pe 10 mponyodpevo Stpepo.
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Inuetoveton 0Tt Kot Tig 3 nuépeg o Aoyoc OC / EC mapéueve miveo omd v Tiun 2,
TPAYLO TOV ONADVEL OTTOC TPOAVAPEPONKE TNV OEVLTEPOYEV TAPAYMYT TOV OPYUVIKOD

avBpaxa.

5.3.5 Exatootiaio ynuiki) esvetacn paleg PMig (mass closure)

270 KEPAAOO OVTO YIVETOL ATOTIUNOT TNG CLVEIGPOPAS TNG KAOE Lo YNUIKNAG OUAS0C
(aviovTov, KatovTev, UETOAA®V kol oAkoV dvBpaka) otnv cuvolkn palo Tov
KAdopatog PMip tov atwpodpevov copatidiov oty aTHOCOOIpO TNG OVOTOAIKNG
Meooyeiov (aypotikng / vroPabpo actikng / mapabardooioc 0Eong). Ta amoteréopato
g el To1g €Katd YNUIKNG cvoTaonS Tv PMig apopodv otig ymukés avardoeLg mov
TPOYUATOTOON KAV Yo ToL PIATPO TOV GLAAEYONKAY GE VO EVTOTIKEG dELYLOTOANiEG
otov gpeuvnTikd otabud Axkpotnpiov. I[lpdkertar ywo T1g SerypotoAnyieg Tov
Avyovoto 2007 ko tov IovAo 2008, omdte ko peTpnONKav TWES GLYKEVIPOONG
pélog ioeg pe 28,3 + 12,4 ug/m3 kot 41,6 + 14,0 ug/m3, avtictorya. To KAdopo TV
aviOVTOV TEPIAAUPAVEL GE ALTAV TNV avAAVCT T 1OVTOL!: N032', Cl, 8042' Ko CgO42',
eV 1) OUESAL TOV KOTIOVTOV oV peTpridnkay omoteheiton omd ta: Na*, K, NH,", Ca?*
kat Mg?*. To KOUUATL TV HeTAAA®V mepthapufavel v apBovia tov eENg 5 ototyeimv:
Fe, Cu, Cr, Pb kot Ni, evdd téhog cav ohkdg dvOpaxag Bempnnke 1o dBpoicua tov

GTOLELOKOV KO TOV OPYOVIKOD KAAGLOTOG cuTOV.

Hivoxog 18 IMocootd palag tov kGBe evog ynuukov €idovg oto copatioww PMyy otov 61alpd
AxpoTtnpiov Tov Avyovsto 2007 kon Tov Iovio 2008.

Avyovetog 2007 % Toviog 2008 %
Aviovta 68,7 Awviovta 31,8
Kotovza 12,7 Koatovra 20,7
Bapéa péroiia 59 Opyavikdg avOpoakog 10,5
Mavpog dvBpakag 1,7 2royelokoc avpoakoag 0,9
Ampoco1dp1eTo TOGOGTO AmpocotOp1loTo TOCOGTO
(opyavikd cvotatikd ktA.) | 11,0 (nétaAda, vepd KTA.) 36,1

PM,q (Avyovotog 2007): 28,3 + 12,4 pg/m°, PMyq (Iobhtog 2008): 41,6 + 14,0 pg/m°
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Onwg eaiveton otov oyetikd Ilivaka 18, 1o peyoardtepo pépog g palag tov PMyg
apOPOVGE avoOpyova yMUKA €i0n. Ot aVENUEVES GLYKEVIPDOGELS ALTOV, 1O101TEPA TNV
nepiodo tov Avyovotov 2007, ev pépel omodidetar o yMUKEG OEEWMGELS TOL
véotnoov ofeidla, Omwg To do&eidia tov Belov ko tov alwrtov, emdved oV
emodvela Tov eidtpov GF mov ypnoporombnkoy katd v derypotoAnyio. o tov
AOyo avtd oty enduevn dstypatoAnyia, tov IovAo 2008, ypnowormombnkayv eiltpo
wov yaralio (QFF), mpoxewévov emmiéov va kataotel dvuvoar 1 HETPMON TOL
nepleyopévonr  dvBpaxko ota  agpoAdpota. T Tovg Tmopamdved  AOYoug, TO
AmPOGOLOPIOTO KOUUATL OTIG 000 detypatoinyieg, 11 kot 36 % avtictoya, dev umopet

VoL ATOTEAEGEL AEIOTIOTO GTOYEID GUYKPITIKNG EKTIUNOTC.

H ocuvolikny cuvelspopd tov opyavikdv €100V (particulate organic matter, POM = 2 x
OC) @Bavet yuo Tov IovAn 2008 to 10 % tng GLVOAIKNG COUOTIOWKNG HALaS, TOGOGTO
OV CLUPOVEL ue GAAeS epyacieg yio v meproyn g Kpnng (Koulouri k.d., 2008b,
Gerasopoulos «k.d., 2006) 1 ka1 aAieg mepoyég (Castro «k.d., 1999). EEGAiov, O
aOpoicpa tov K, Mg, Ca, Fe, Al, Si, Mn, xafd¢ kot tov avOpokikdv (carbonates) pog
Otvel pe KON TPOGEYYION TO OPLKTOAOYIKO KAGCUM TNG COUATIOWKY VANG. ZTig
aVaADGELS TOL TpayLaTonowOnKav Tpocsdopictnkay poviya ta K, Mg, Ca kot Fe yuo
tov Abvyovoto 2007. Avtd amotélecav cvvolkd to 10,1 % g ocvvorlkng pdaloc,
kabde abpototikd frav ta 2,86 pg/m® omd ta 28,3 pg/m® e ohkhe nalac. Avaioyo
nocootd (6,8 %) mapovsiocav ta K, Mg ka1 Ca ue 2,84 ug/m3 oto cuvolkd 41,6
ug/m3 g derypotoinyiog PMig. To moapamdve mTOGOGTH OmOTEAOVYV GLVINPNTIKES
EKTIUNCELS TOV OPVKTM®V GUOTOTIKOV TNG O1OPOVUEVIS OKOVNG, KaODg OTmg
TpoovapEPONKE dev avaAvONKe T0 GLVOAD TV PACIKAOV GTOLXEI®V TOL aVLYVEDOVTOL

GTO OPLKTA.

Téhog, onwg @aivetar otov Ilivaka 19, n palo PM oto Axpotpt, mapovciace
TOPOUOLEG TIUEG, He ekelveg mov Exovv petpnBet oe dAAn B€on g Kpntng (dvokaid
AocBiov), eved avdioyo eivar Kot To TOCOGTH TOV YNUWK®OV €0GOV, 1O104TEPO TOV
OAKOV GvBpaka, 0 0moiog OU®G TAPOLGLALEL SLUPOPOTOUCELS GE GYECT LE UETPNOELG

nov £yovv yivel oto Aryaio ITédayog (Lararidis k.a., 2006, Kopanakis «.a., 2012).

IMivaxog 19 Zvykprriki mapovsioon petpioeov palog PMyy, PM;s kot Tov ympuikav edav, o
d1agopa mepipariovra TS Mecoyeiov (vToPadpov, aypotikd, acTiké) (o1 Tipés ivon o pg/m?).
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Avagopd Meproym PMio Aviévta Kotiovro | Métoira TC
Iapovoa Rural / PM,; 36,1 11,2-14,0 2,6-9,0 2.39 (Fe
pekétn suburban +95 (NOs%, CI, | (Na*, K7, cocrpb | 19-31
(Kopanakis (Akrotiri, | PM,523,6 | SO2xm | NH,,Ca®* | =% N.r P01 LI =S,
K.G., 2012) Crete) +5,8 C,0.%) Ko Mg?) "
Urban
(Heraklion, 51433
Gerasopoulos Crete)
K.4. (2006) Background
(Finokalia, 28 +30
Crete)
Rodriguez x.¢. | Rural (S&E
(2001) Spain) 18-30
Chaloulakou Urban 75
K.6. (2003) (Athens)
Karaca «.q. Urban 47
(2005) (Instanbul)
Dayan kot Urban (Tel 57
Levy (2005) Aviv)
2+ | 1,01 (Cd,
Karanasiou Urban (slfﬂiflsi 2,85 (CI, 4|\’/(|)52£C|i+ " | Pb, V, Ni,
k.. (2009) (Athens) 2 NO5%, SO4%) 9.5 Fe, Al Cu,
30) Na")
Cr, Mn)
Koulouri k.6. Ba{:kgroqnd 36 12,14 (SO“Z_-’ Alf\IOH(l*(I\I}?+ 0,72 (Fe,.
(2008a) (Finokalia, (PM;512) Oxalazlt[e, (;I , Mgz+ zn, Mn, Ti 2,95
Crete) 13 NO;™ k.4.) Ca2+)7 K.0.)
52+£29
Urban (PM,529
(Athens) = 10)
(PM;: 20
Koulouri k.6. +7)
(2008b) 33+28
Background (PM,518
(Finokalia, +12)
Crete) (PM, 10+
5)
2,26 (Al
Si, K, Ca,
Ba(_:kgrou_nd 241 8,03 (5042_’ 158 Ti, Fe, S, 1,18
(Finokalia, (PM, 8,6) NO.2> ch (NH,") Cl Pb, Zn, (BC,
Crete) 1= 8o 4 Cu, Ni, 0oC)
Mn, Cr xat
L V)
Lar?glod(;é)na. 7,_58 (Al
Si, K, Ca,
. Ti, Fe, S
Marine 53,7 2 ' L 4,27
(Aegean Sea, | (PM, 20,2 1%%52(58‘}) ! (,if"?l) gL P,\?i' 2N (B,
Greece) £5,5) 8o 4 ) 0oC)
Mn, Cr xat
\%
, 11,32
Kogak «.6. . 22,48 (SO, (Na’,
(2004) (ETrkarZ“) NOZ, CI, | NH4', K,
y oxalate «.d.) Mg*,
Ca2+)
Bardouki k.¢. | Background 18,54 (SO,%, | 9,00 (Na*,
(2003) (Finokalia, NO;*, ClI" | NH, K,
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Crete) Kait Mg™,

OPYOVIKEC Ca”)
OVTIKEG
EVDOELG)
5,6 — 28,6
Karanasiou Urban (C[\? i’ F;\;)nv
.. (2007) (Athens) cr, Cu, Fe
Al)

5.4 Metpnogis copatowexi)g padlag PMi; otnv moAn tov Xaviov
5.4.1 Ewsayoy

Ot peTpnoElg GTOV AOTIKO YOPO NG TOANG Tev Xaviov mpaypotomomonkoy
TPOKELUEVOL:
1. No vmoloyiotovv to enineda copatidtakng palag PMig otnv moOAn.
2. No ektunfodv ta ynuikd €idn Kot 1 GLYKEVIPMOOT GVTAOV, TOL KLPLPYOHV
GTNV OLOWPOVUEVT] COUOTIOOKT VAN.
3. Na depguvnfovv ot mbavég TyEg EKTOUTNG TOV LETPNOEVTOV EPOAVUAT®V.
4. Na yiver ovykpion petad tov €mmESOL KO TNG YNUWKNG cVGTOONG TNG
COUOTIOOKNG VANG TNG TOANG, O€ OYECN UE TO. ELPNUOTO TNV TEPLOYN
voPabpov (Akpotpt) ko vo ektiundel n mOavy SapopeTikny TPoEAevon
QVTAOV.
5. No exktyn0ei n mapovsio abBaropiying kot Ta emineda avTNG GTNV TOAN TOV

Xoviov.

A&ilet por pikpn, wtaitepn pveia 6To eovopeEVO TG aBaAoiyAng, To omoio &yl KAvel
TOV TEAELTOLO KOUPO TNV EULPAVIGT] TOVL GE EvTovo PBabuo 6e apKETEG TOAEIS TNG YDPOC.
H aBoropiyin elvarl o popen atpoc@oipikng pomovens 1 omoio mpokoAeitol amd
TNV KOG OTEPEDV KAVGIL®VY, G €Ml TO TAgioTOV EOAOL 1| AAANG Lope1g Propdlog Kot
KkdpPovvov. Amoteleiton wg eni to mieiotov and copatidw abding, and o omoia
maipvel Kol To Ovopd tng, Kabdg kot and dtoeidto tov Beiov. v mepintmon g
ks  emeEepyacpuévng EvAeiog ol TOPAYOUEVEG OEPLEG EVOGES POTTOV  givar

TOAOTALG1EG G £100G KOl GYKO Kot 1] EMKIVOLVOTNTE TOVS GNUAVTIKE ouENUEVT).
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http://el.wikipedia.org/wiki/%CE%91%CF%84%CE%BC%CE%BF%CF%83%CF%86%CE%B1%CE%B9%CF%81%CE%B9%CE%BA%CE%AE_%CF%81%CF%8D%CF%80%CE%B1%CE%BD%CF%83%CE%B7
http://el.wikipedia.org/wiki/%CE%91%CE%B9%CE%B8%CE%AC%CE%BB%CE%B7
http://el.wikipedia.org/wiki/%CE%94%CE%B9%CE%BF%CE%BE%CE%B5%CE%AF%CE%B4%CE%B9%CE%BF_%CF%84%CE%BF%CF%85_%CE%B8%CE%B5%CE%AF%CE%BF%CF%85

H aBaropiyln elvor SlopopeTiki Loper] pOTOVGTG atd OTL TO POTOYNUKO VEPOC, TO
omoio €yel ¢ KVPLEG autieg TPOKANCNS TOV TNV POTOVGT OO TIG UNYOVEG ECOTEPIKNG
KOOONG TOV TPOYOPOP®V, KOO Kot TG Plopnyavikés ekmoumés. Q¢ €K TOVTOL
emelc6010 abalopiyAng mTopaTnPoOLVTAL TO CLYVA 1| OTOKAEIGTIKA GE TEPLOYES LE
évtovn mokvotnto TAnBvcpov 1 / kot vmapEn peydiov mAnBovg Prounyovidv. 1o
QOVOLEVO EMOPA, TEPO TG TNV TOCOTNTA TOV TPOTOYEVAOV POT®V TOV EKTEUTOVIOL
oV oTUOCEOPE TNG TEPLOYNG, Kol 1 HETEMPOAOYia avThg. Avdioyo pHe TIG
ATHOCQUIPIKEG CLVOTKEG gvvoeitan 1 Ol 1 TAPAUOV TOV OEPIOV TNG KOVONG OTNV
ATULOGPALPO TNG TEPLOYNG, N OLUCTEIPOVTAL GE UEYAAVTEPES OMOGTACELS. [d1aitepa og
ocvvOnkeg BepUoKPACIOKNG AVOCTPOPNS, OMwG cvpPaivel taxtikd otnv AOnMva Kot
GALOL 0OTIKA KEVIPO, TNG YOPOC, OMOV KATA Tr SLIPKEW TNG VOYTOG TO CMUATIOW
eykhmBilovtal o€ £vo oTPOUA Ay®V EKOTOVIAS®OV HETPOV TAV® OTO TO £00.(OG, LE
OMOTEAEGHO. M CLYKEVTIPMOOT TOVG va. av&dveton amotopa, epgoviletor oEupuévo 1o

QOVOLLEVO.

Emopévac, katd tn didpkela g voytoc, ondte 1 Oeppokpacio Tov a€pa TapapEVEL GE
yopnAd emimedo kot n mbavotra kovong Popalog Adym yoyxovg eivor vyman,
OVOULEVOVTOL TO, GNUOVTIKOTEPA EMEIGOOIN abalopiyAng o€ éva aoTikd KEVTPO, OV Kot
&xel mapotnpnOel 6tL oe WaitePa oKpaieg TEPMTMOGES POTTAVONG (TT.Y. OE NUEPEG LUE
£VIOVO YOYO0G), TO POIVOUEVO UTOPEL VO TOPAUEIVEL EVEPYO KO KOTA TN OLAPKELD TNG
NUEPOS, TPOCOIOOVTIOS GTNV OTUOCOUPA £VO. OUYAMOES, VLROKITPVO / TOPTOKOAL

PO KO LEUDVOVTOG oGO TA TNV 0paTOTNTA.

INuepa omv EALGSa, eoutiog TG owkovopikng Kpiong TOAAL VOIKOKLPLY, OO0 KOt
oT0 00TIKG KEVTPO, eMAEYOLV ¢ Héco Bépuavong to tlhKt 1| T oo, Tov Kévouv
xpron Propdloc. H avénuévn xprion Propdlog mpokaiel avénuéveg mocodtTEG pOTTOV
TOL €VVOOVV TO oYNUOTIoUO TEMAOL abalopiyAing otnv evpvtepn mepoyn. Ta
ocopatiow amd v Kavon TV EVA®V Kol TV ALV €100V Blopdlog amoTeAOVVTOL GE
TOAD  HEYAAO TOCOGTO Omd OPYOVIKEG €VMOGELS (TOAVKLKAKOUG  OPMUOTIKOVG
vopoyovavOpakeg, oAkAvia, povo- Kot Ot-KapPo&uAikd o&éa, AefoyAovkocdvn
(levoglucosan) mov amotelel évav deiktn kavong EVAOL KTA.), OAAG Kol GALEG EVAOOELG
Kol otoyeion Omwg otoyewkd avBpaxa, avopyava drato (YAoplovyo KdAlo, Beukd

KGAL0 KAT.).
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http://el.wikipedia.org/wiki/%CE%A6%CF%89%CF%84%CE%BF%CF%87%CE%B7%CE%BC%CE%B9%CE%BA%CF%8C_%CE%BD%CE%AD%CF%86%CE%BF%CF%82
http://el.wikipedia.org/wiki/%CE%9C%CE%B7%CF%87%CE%B1%CE%BD%CE%AE_%CE%B5%CF%83%CF%89%CF%84%CE%B5%CF%81%CE%B9%CE%BA%CE%AE%CF%82_%CE%BA%CE%B1%CF%8D%CF%83%CE%B7%CF%82
http://el.wikipedia.org/wiki/%CE%9C%CE%B7%CF%87%CE%B1%CE%BD%CE%AE_%CE%B5%CF%83%CF%89%CF%84%CE%B5%CF%81%CE%B9%CE%BA%CE%AE%CF%82_%CE%BA%CE%B1%CF%8D%CF%83%CE%B7%CF%82

Ol emmtdoelc otV vyeio TOV KOTOlK®V ™G WOANG otnv omoio epgaviletolr To
eovopevo e abaiopiying eivan a&loonpueiotes. Etvatl onpaviikd va toviotet 0TL:

(1) ta amoteAéGOTO TOV EMPEPOVY OL PUTOL, AEPLOL KOl GMUOTIONKOT, TOV VITAPYOLV
oV alfaropiyAn 0povV GLVEPYIGTIKA KOt

(2) o1 emmT®OEG TOVG £YOLV KATOWO YPOVO EMMACTG (OTAOINKT GLOCMPELOT) TNG
TOGOTNTOC TOL POTOV GTOV OPYOVIOUO), HE OMOTEAEGUO TEPAV TMOV  AUECHV
OVOTTVELGTIKMY VOSNULATOV, TOV £peOIGUO TV 0QOaAUGY, TNG HOTNG KOl TOV Adpuyya,
™V €KONAMOTN TOVOKEPAA®V KOl TNV gvepyomoinorn GoBuotog, moAAES oKOpo
acBéveleg va oyetilovior pe TO QOVOUEVO OAAG VO EKONAMVOVTIOL OPKETO YPOVO
apyoTeEPO. XTIC TEAELTOIEG EVTACOOVTOL Ol KOPKIVOYEVEGELS Kol UETOALAEELS (TOSKN
Blo-cueomPEVON) TOL EVOEYETOL VO TTPOKANOOLY amd TNV dwPimorn oe mepiPaiiov

OOV TO ATOWO £PYETAL GE KAOMUEPIVT EMOPN LLE TETOLOVG POTOVG,.

5.4.2 MeTpfoeig ouYKEVTP®ONGS palag

2mv mopovcoa gpyacio pelemnOnkay ta emimeda tng copatdokng VAng PMig otov
00Tk 1616 TG mOAews Twv Xoaviov g Kpnmge. Ta Xavid eivat éva aotikd k€vipo pe
nepimov 65 yh. kotoikovg kol apketd peydro mAnBog oynuatwv (mepimov 70 yiA.
tpoyopopa). H derypotoinyio mpaypotomomdnke yuw ddpken 100 muepdv oto
Kkévtpo tov Xaviov kot cvykekpyuévo otnv mepoyr] ¢ [MAatelog Awoaotmpiov
(28/01/2014 — 16/05/2014). O deryporoAnmng NTov TomofeTUEVOS 6TV TOPATSO TNG
Amoxevtpouévng Aoiknong Xaviov (mponv Noupapyio Xaviov) oe vyog 17 mepimov
pétpav (Ewcéva 60). No onpeindei €dd 6t 10 Dyog avtd ival oyeTikd PeydAo, evad
éxel dSwumotwOel 0TL N oxeTiKN amdoTaon TG Béong pétpnong amd Tov dpopo pmopel
va kaBopicel 6g onuavtikd Babud tig petpovueves cvykevipwoels (Monn k.é., 1997,

Peters «.6., 2013).
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Ewéva 60 O dsryparorqmng Sequential otn 0fem
péTPNONG, 6TV TAUTEIN AlKAGTNPIOV, 6TV TOAN TOV
Xaviov, Tomodetnuévog otV TOPATGE ONUOGLOV

ktipiov (Iavovdprog — Maiog 2014).

Xpnopomombnke o derypatoinmeng Sequential (Thermo) pe oidtpo QFF (Quartz
Fiber Filter). O ypovoc derypatoinyiog nrav 24 dpeg, pe exkkivnon otig 7:30 .. kot
MéEn v B dpa g emdpuevng nuépas. To eiktpo petd ™ GLAAOYN TOV 0dNYOVVTIOV
o010 dwudto eElooppdmmong palag tov Epyactnpiov Atpoceaipikdv Alwpoduevov
Yopatdiov me Zyoang Mnyavikov IlepiBdAlovtog, 6mov petd v mapéievon 48
OpOV (Yoo TNV aOKTNON TNG AVTHG OXETIKNG VYpaociog kot Oeppokpaciog pe o blank)
QuyiCovtav oe Quyo oaxpifeiag S5 dexadikdv yneiov (Sartorius, Germany).
[MopatpnOnkav 8 vrepPaceic 6cov apopd v péon nuepnota Tun and v T 40
ug/m® (29/1, 4/2, 28/2, 12/3, 27/3, 5/4, 22/4 ko 23/4), evd 10 Oeopodetnuévo
nuepnoo o6po twv 50 ug/m3 Eemepdotnke povayo pio eopd, otic 5 Ampidiov 2014,
omoTe TOPUTNPNONKE PETAPOPA OKOVNG amd TNV £pnuo Zoaydpo. XTnv TPonyovUEVN
potoypaeio epeoviCetor o derypatoinmrng Sequential otn 0éon derypatoinyiag, Evod
oTNV EMOUEVN QOIVETOL OTIYHOTVTO amd TNV koadnuepvn dadtkacio oAAoyNG TOv

¢eidTpov.

Onwg @aiveton oty omicBomopeion ¢ Ewovag 61 (120 h, backward, 500 m) mov
apopd v 5" Ampiiov 2014 (PMyo: 83,6 pug/m®), n aépro pélo mpotov mpooceyyioet
mv Kpnn, tépace mponyovpuéveg endve omd ekTAcelg epnpov g Bopetag AQpikng,
LE OMOTEAEGO VO, EUTAOVTIOTEL GE OKOVI] KOl OLOPOVLEVO GOUATIOW KOl GE TOAD

HIKpO xpovikd ddotnuo vo tagoéyet fopetotepa uéyxpt v Kpnm.
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Ewoéve 61 H omcOotpopid tng 5™ Ampihiov 2014, on6TE TOPOVGLAGTNKE QULVOUEVO HETOPOPES
oKOVIg 0o TIg Popereg Topveés TS eprjpov Xaydpa. To awvopevo Tav péTprog évraons, T0660 o€
owdpkeln, 6060 Kou o€ palo KOVIOPTOO 7OV METEPEPE OO TNV AQPIKY] 7POS TNV CGVUTOAKN

Meaodyero.

2mv Ewodva 62 paivovtat 1o 6HVOLO TV LETPGEMV Y10, TO CLOPOVUEVO COUOTIONL, TO
Vyog BpoyxdmTmong kot n péom nuepnota Beppokpacio. Eivar epeavig n dtopopd otic
TIEG KOL TOV 3 aVTOV TUPaUETpOV oTny Tepiodo mpv Tic 23 Maptiov (yeWmvag), o

oxéon pe TG TIES petd (avoin). o Tov Adyo avtd otn cuvéxela 1 avaALon aPopd

Meters AGL

Source * at 35.53N 24.07 E

NOAA HYSPLIT MODEL
Backward trajectory ending at 1200 UTC 05 Apr 14
GDAS Meteorological Data
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Source 1 lat.: 35.533000 lon.: 24.071000  height: 500 m AGL
Trajectory Direction: Backward ~ Duration: 120 hrs.
Vertical Motion Calculation Method: Model Vertical Velocity
Meteorology: 0000Z 1 Apr 2014 - GDAST
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Ewova 62 O péceg nuepioleg TIRHEG TOV dLOPOVUEVOV CORATISIOV, TS Oeppokpaciog kol Tov
VYoug BpoydmTong, Yio TNV TEPTI0O0 IEIYRATOANYIAV 6TV TOAN TOV Xavioy.
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H dweopomoinon avt emPefordveron kot amd to otoryeio tov Ilivaxka 20, 6mov
BAémovpe OtL 1000 1M Beppokpacia (avénom), 6co kot 1 Ppoyxdmrwon (ueiwon)

uetapdiriovion onpovtikd koabhg petapaivoope omd v 1" oty 2" vromepiodo.

Hivexoeg 20 Méon 6uYKEVTPOGT GLOPOVUEVOV CONATIIIOV V1o KAOE pia vToTEPiodo YOPLETAH, Kol
o1 avticToyeg péoec Tipég Oeppokpaciag Ko Vyovg Bpoyns oty weproyn derypatoinyioc.

Xpovikn PMyy T “Yyog Bpoyng
Ilepiodog (ng/m’) (°C) (mm)
29/01/2014 — 16/05/2014 27,8+10,0 | 14,7+3,0 148,8
1" vromepiodog -
306+70 | 12,8+1,6 125,6
(29/01/2014 — 21/03/2014)
2" vromgpiodog o
23,4 +£8,2 16,8 £ 2,7 23,2

(23/03/2014 — 16/05/2014)

124 TEPIOTATIKA VYPNG KATAKPTLVIONG, HE HEGO Opo BpoydmTmong ota 5,2 mm

29 TEPIOTATIKA VYPNG KATAKPLVIONG, HE HEGO Opo PpoydmTmong ota 2,6 mm

Ytov Ilivaxa 21 @aivovior ot pécot 0pot v OAn v mePiodo detypatoAnyiog, aAld
Kot ot empépovg yoo v 1" ko 2" vomepiodo, evd otic 00 Tehevtaieg oTAleg

vroAoyifovton o1 PEoES TIUEG EEXMPIOTA Y10l TIG Ko pepvES kot Ta coPatokdplaKa.

Hivoxog 21 Méoeg ovykevrpdoeis PMyy ava mepiodo odsiypotoinyios kou avd mpépes g
efoopadag (kadnpepivéic, cafpatoxvpraxa).

Xpovikn PMig PMig PMig
Ilepiodog (ng/m°) (koOnpepwic) | (cufpfotokvproxa)
29/01/2014 — 16/05/2014 27,8 +10,0 27,5+8,6 26,0+ 7,6
1" vromepiodog
30,6 +7,0 31,1+7,0 29,2+6,9
(29/01/2014 - 21/03/2014)
2" vromepiodog
23,4+ 8,2 23,8+ 8,6 219+6,6

(23/03/2014 - 16/05/2014)

" evdidpeon Ty median eivon minoiov ¢ average oto 27,1 pg/m’

" yopic ™ ovppetoyf Tov Sahara event g 5™ Azpihiov (83,6 ug/m®)

H dweopomoinon eivor pikpn, pe 1 kabnuepwvég va epgoviCovv pio erappd
ueyaAdtepn cvykévipwon kota 1,5 ug/ m?® nePimov, OAAG OTATIGTIKA U onuavtikn. Ev

100701G, N Stopopd petald e 1™ and v 2" vronepiodo sivar epgavic. Ocov apopd
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OTIG GLYKEVIPOGELS TNG OMPOVUEVNS COUATIOWKNG VANG PMig ot tuéc éxovv pia
dpopd 6-7 ug/ms, mov pmopel va OempnBel ¢ 1 CLVEIGPOPA TOV TNYDOV EKTOUTNG

Tov kdvovv ypnomn Propdloc.

Svumepacpatikd Oo AEyape 0Tt o1 cuveyEic, Yo TALOV TV 3,5 UNvoV, LETPNCELS TNV
oA TV Xaviov, KatédelEay 0Tl oty meployn oev evtomileton €viovo mTpofANUa
euPaviong Tov pawvopévov g aboropiying. Elvar yopaxmmpiotikd 6Tt kapio nuépa
detypatoAnyiog dev evtomiotnke vépPaor tov Becpobetmuévov opiov twv PMig. H
povadtky muépo vrEPPAcNG OPEIAETOL OTN GULUUETOYN TNG CEPOUETOPEPOUEVTS
AQPIKAVIKNG OKOVNG otV Teployr]. EmumAéov, n cuvelspopd tmv Tnydv mov Kévouv
xpnon Popalag (taxkia, cdumeg KTA.), ivor pkpn, av kot Oo wpémel va emonpovOet
0Tl 10 peydro Vyog derypotoAnyiov (17 pétpa) icwg dev emétpeye v okpipn
EKTIUMON TOV UETAPOADV TOV ALOPOVUEVOV COUATIOMV Kol 0ONYNCE GE VIOEKTIUNGON

TOV GLYKEVIPOGEDV TOVC.

5.4.3 Xnukég avarvoelg

5.4.3.1 Avaivon petdriiov

5.4.3.1.1 Eravoinyipétntoe Kot alomeTio TOV PETPNOEMY

Kotd v epappoyf tov 2% TpeTokOALoL ¥®VEVGNG TOV GIATp®V Y10, TNV eKTiunon
TOV EMMEOOV TOV GLYKEVIPMOCE®V UETAAA®V, €QUPUOGTNKAY SAPOPES OOKIUEG
extipnong, g emavaAnyotTag e pebodov ywvevong, Kabdg Kot TG eKTiUNoNg
NG EMUOAVVONG TOV GIATPOV Kol TOV DAIKAOV (VITpKd 0&0, 0mdntiKd @idtpo, voiikd

K.Q.) TNG TEPAUATIKNG LEBODOV, G PHETOAACL.
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H Oiltpo QFF 47mm
100,00 W AvoAuTikn dladkaota
m Oiktpo QFF 81mm
10,00
1,00 -
0,10 -
0,01 T T . T . T T . T

Na Mg Al Si K Ca Ti V Cr Mn Fe Co Ni Cu Zn As Se Cd Ba Hg Pb

Ewévo 63 T'paonua TV GUYKEVIPOGEMV PETAMA@V YO TNV JLHOIKAGIO YAOVELONS KuBup®OV
PILTPOV, KEOADG KUl TOV VAIKOV TNG TEPARATIKNG dradikacios. O afovag y eivan og LoyapOpiki)
KMpoka, eved o1 suykevipdeeas tov Fe, Al, Mg, Na, K, Si ko Ca givar 6g ppm kot Tov vroloinov
petdrlov g ppb.

2mv Ewéva 63 mapovcidlovior ot cuykevipdoelg mov Ppébnkay yro kabéva pétadio
Eexymplotd oV avaivon Tov TVPA®V dsrypdtov eiktpov QFF @81 mm, QFF 047
mm kot ™G avoAvTikng dadikaciog. [apatnpode 6Tt 0TI TEPIOCOTEPES TEPIMTMOCELS
N té&n peyébovg g cuykévipwong tov petdAiov etvan idta, pe eEopéoels icwg tov
oidnpo, 1o TITaV1o, TO XPOO Kol 6€ KPITEPO Pabud kdmota aAla pétaiia, dmov ot
EMPUOAVVGELS Qaivetal vo eival coPapotepec ota dvo €idn @iltpwv. Eniong PAEmovue
OTL T0 KOPAATIO gpavifeton povaya oto @iltpo tTwv 81 MM, evd 10 VIKEAMO Kol TO
apceVIKO, ota 0vo € @idtpov kot ota @idtpo 81 MM Kot 6TV OVOALTIKY
dwdkaocia, avtictorya. TEAog, dev aviyvedOnKav CLYKEVIPAOGCES OGOV 0QOpd TO

GEAVI0, TO KAJULO KoL TOV VOPEPYLPO.

EmumAéov, yia v mepintoon tov ¢giktpov QFF @81mm nov ypnoipwonombnkay ctov
detypatolnmn  mpodokpovong Andersen, Ppébnke OTL GLYKEVIPMOELS UETOAA®V
TEPEXOVTAL TOGO GTO PIATPO, 660 Kol 6Ta LAKA ydvevons. H avaroyio petadd tov

OCLYKEVIPMOOEWMV GTO PIATPO Kot 6to VAIKE gppaviCovral otnv Ewkova 64.
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Ewéve 64 H % oyetuny avadroyio smpélvveng ava pétorio, 6cov agopd To @iltpo mov
xpnopomon|Onke otov derypatolarny Andersen ko Tng yNUIKNIG OvVOAVTIKAG drudikaciag mov
emAEyOnke.

¥10 dtbypoppa avtd PAEmOVHE OTL PETOAAD OT®G Yo, TOPASELYHO TO HOYVIOLO0, TO
TupiTo, To 0GPECTIO, 0 YUAKOS Kot 0 HOAVPOOG £VTOTILOVTOL ATOKAEIGTIKA GTO VAIKA
NG AVAALTIKNG dtadtkaciag, eved GAla pétaiia, OTmG elvar o 6idnpog, To KoPAaitio, TO
YPOULO KOl TO VIKEALO, OTTOKAEICTIKG GOV ETUOADVGELS TOV GIATPOL. Agv aviyvevdnkav
LETPNOUUEG CGLYKEVIPMGELS Y0, TO KASUIO, TOV LOPAPYLPO Kol TO GEANVIO, EVED TO.
vmorouma. pétodra (K, Al, Ba, Na, As, Zn, Mn, V ko Ti) evromiotnkav og

dapopeTikég avaroyieg T6o0 oo kKabapo eiktpo (blank) 660 kot ota vVAKE ydveEvONC.

Kotd avaroyo tpoémo Ppébnke ot yia 1o @iktpo QFF 47 mm, ta omoia
ypnowomomdnkav oty mepintwon tov dstypotoAnmen Sequential, m  avaAoyia
TPOCUIEEDV HETAAAW®YV GTO TVPAO GIATPO KOl GTNV TEPOUATIKY OladtKacio eival avTh
mov gpeavifetar omv Ewodva 65. Eviomwon mpokoiel o onuavtikdg Pabudg
ovoyétiong (ovvieheotg Pearson = 0,889) petald tov TIHOV cLYKEVTPOONG TOV divel
N XOVELGN TV EIATPpOV TV 47 MM Oomd TN [o Kol TOV GUYKEVIPOGE®V TOV VAMK®OV

YOVELONG aTO TN GAAY).

221



100% - z Bz 0z 0z Bz | 7 | -
90% - r—
80% -

70% - 1 B B R B B B e
60% - & B BEBE B E R B — — I
50% -
40%

30% - AVOAUTLKA oo
20% Sladikaoio

o LI LL LT D ;
0% —_—— =
Na Mg Al Si K Ca Ti V Cr Mn Fe Co Ni Cu Zn As Se Cd Ba Hg Pb

e W W W WG BRSO W BE a7 . R Wy W —

1 Qiktpo QFF
47mm

N N W W N
|
]
!
[
|
|
|
[
|
|

Ewova 65 H % oyetikn avahoyio empoéivvong ové pétarro, 6cov agopd T0 @ilTpo mOVL
xpnowonotOnke otov dsrypoatorymry Sequential kar g yMukng avervtkig Sradikaciog mov
emA&yOnKe.

Ye outd PAémovpe OTL Ol UPETPOVUEVEG GLYKEVIPAGELS OPCEVIKOD opeilovtal
OTOKAEIOTIKA OTNV TEPOUOTIKY YNUIKN Owdwkacic, evd eketveg Tov VikeAiov,
OTOKAEIOTIKA OTIC EMUOADVGELS TOL QIATPOV, OT®MG OLTO TOPAAUUPAVETOL OmTd TNV
etapeio mopackevng Tov. To KOPAATIO, TO GEANVIO, TO KASHULIO KOL O VIPAPYLPOS KOl
oe ouTNV TNV TEPITTOON eUPAVIfOLV UNOEVIKEG CULYKEVIPMOOEL,, KAT® TOL 0piov
aviyvevong, eved OA0 TA VTOAOTO WETAAAD GE OLPOPETIKO TOCOGTA TO KoBEva

LETPMOVTOL TOGO GTO GIATPO, OGO KOl GTO TVPAD TNG TEPAUATIKNG S1adTKAGTOC.

Mo v extipmon Vv ETOVOANYILOTNTOG TOV HETPNCEWDY, OGOV APOPA TNV CVOAVTIKN
pnéBodo mov akoAovONONKE, EPOUPUOCTNKE M ETMAVOANTTIKY TOPAAANAN pEB0SOG
yovevong tov Smhav derypdtov. Tapammphnke apykd, 0Tt T, HETOAAD TTOV Ogv
avevpénkay kaboAov ota EiATpa NTav To 10100 68 OAa ToL STAG detypota QIATPOV.
[Ipdkettan yio 10 6EAVI0, TO KOPAATIO, TO KASHLO KOt TOV VOPApPYVpo. ['ia OAa Tar GALe
HETAALD VTTOAOYIOTNKE M WEST SOKOUOVOT), O TOGOGTO £l TNG LEGNS CLYKEVTPMONG.

H tyun avt ava pétairo napovcidleton otov Iivaka 22.

Hivoxog 22 Méon S10KORAVGT], OGS TOGOGTO TG HEGIG GUYKEVIPWOONG, AVA PETUALO.

MéraAAo Méon diakopavon (%)
Na 21,8
Mg 22,6
Al 17,7
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Si 115
K 3,7
Ca 194
Ti 33,8
\Y 6,9
Cr 52,4
Mn 3,4
Fe 8,7
Co 0,0
Ni 50,6
Cu 194
Zn 22,9
As 10,1
Se 0,0
Cd 0,0
Ba 20,4
Hg 0,0
Pb 7,1
Méoog 6pog 15,8

BAémovpe 611  péon dwaxvpaven nrov oto 15,8 %, m106ootd mov meptlapfavel 1660
TIG 0GTOYIEG TNG AVOALTIKNG HeBOSOV, OGO KL TIG SOPOPOTOINGELS GTNV UETPNOT TOV
Ehafav yopa ommv dwtaén ICP-MS. Ot younidtepeg tipég xotayplenkoy yo To
K@Al0 kot to payyavio, pe 3,7 xot 3,4 % avtictoyya, o omoia mapovstalovy ToAD
KOAN €MOVOANYIROTNTO OTIS HUETPOVUEVEG TIUEG TOVG, EVM Ol VYNAOTEPEG TUUEG
wapatnpiOnkav ot pETpnon tov ypopiov pe 52,4 % kot tov vikeAiov pe 50,6 %, pe
TIG TIEG TOV TEAELTOIOL VO TOPOVSIALOVY EEAPETIKA VYNAN T TUTIKNG OTTOKAIONG
otig petpnoeg oto ICP-MS (amd 2 émg 280 @opéc peyoldtepn M T TG TUTIKNG

OTOKALOTG A0 TNV WEGT] LETPOVLEVT] CLYKEVTPMOT| VIKEAIOV).

5.4.3.1.2 AT0oTEA{OPATO CUYKEVTPAOGEOV NETAALOV

[IpocdlopiotnKav yio T1g 600 VIOTEPLOIOVS Ol UEGES GLUYKEVIPADGELS TOV PAGIKAOV
HETOAA®V 7OV aviyvevovionr ovvinBmg otnv atpdceatpo. Ol CLYKEVIPMOELS TOVG
epopaviCovrar otnv Ewova 66. Avarudnkav cuvolikd kot yia Tig 600 vromeptodovg 39
eiAtpa, mov avtictoryoOv e 39 nuépeg derypatoAnyiog. Bpébnke 6t m péon tyun
OLYKEVTIPMOOTG TOV GLVOAOL TOV UETAAA®V gRQOVIlel peydAn dlapopomoinon HeTa&y
TV TEPLOdmV. Zvuykekpuéva, v 11 yeipwepv kol pe @ovopevo Bpoyontdoemv
nepiodo, M péon OAKY| cLYkEVIp®ON UETOAM®V Ppédnke ion pe 5,2 ug/m3, otav M

avTIGTOUYN GLYKEVIPMOT Yol TV EMOUEVN TEPL0d0 NG Avoring tovton pe 17,0 ug/m3,
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TN Thve amd 3 eopég vynAoTePT. Na onuelwdel 6Tt 10 £ne106010 PETAPOPAS GKOVIG
ov kataypdenke to LapPato 5 Anpiriov 2014 oty meproyn], cvvEPBare apkeTd oTNV
avénon avtn, 6mwc Bo dodUE Kol 0T CLVEXEIDL GTNV OVAALGN UE TOVS TTOPAYOVTES
EUTAOVTICHOV. ZVUVOMKE To LETAALD KO LETOALOELD TTOL UETPHONKAY GTNV TTapoVGaL
gpyacio, gaivetoar vo katarappdvovv éva mocootd 33,2 % ent g cuvolkng palog
TV owpoduevov copatwdiov PMig, oty aotikn neployn detypatoinyiog (15,5 ko
57,6 % yio. v 1" kon 2" vronepiodo, avtictorya). EEGALOV, 01 TS TOV GUVTEAESTN
Pearson yiwa tqv 1" kot 2" vromepiodo, yuo T cLoYETION HETAED TV TIHOV PETAA®Y
Kot copatdkng pdloag Ppédnkav icec mpog -0,240 xor 0,360, avtictoyo. Ta
mopondve ctotyela delyvouy v enidpacn mov £xovv ta eovopeva BpoyOdmTOong 61N
OLYKEVIPMOOT) TOV HETOAAWDV GTNV ATUHOGPALP, 1] GUYKEVIPMCT TOV OTOIMV UEIDVETOL
JPOOTIKA HECH TNG OTOTAVGNG TOVG OO TNV ATULOGPALPA, GTAV EMKPOTOVV QUIVOLEVO,

VYPAOV KATOKPTUVIGEWDV.

[To avoAvTtikd, ol HEGEC GLYKEVIPMGELS TV HETAAA®V Yo TIC OVO TEPLOSOVE,
eoaivovtor oto yphonuo g Ewovag 66, omov emiPefordyvovral oynuoTikd To
napoandve. [Hopatnpodue, O6t1 10 GOHVOAO GYEdOV TOV UETOAA®V TAPOLGLALEL
avénuévec ovykevipwoelg v 2" mepiodo oe oyfon pe v 17, pe e&aipgon 10

LLOYVIG10, TO VIKEALO KO TO YPMLLLO.

10 ;
B 1n untomepiodog

W 2n umorneplodog

0,1

0,01

0,001

0,0001

0,00001

0,000001

Na Mg Al Si K Ca Fe Ti V Cr Mn Co Ni Cu Zn As Se Cd Ba Hg Pb

Ewévo 66 Méceg cuykevip®doslg petdhlov o tny 1" ko 2" vrongpiodo. Xtov kGsto GEova ot
GUYKEVTPAGEIS TOV PETAAMAOV 6€ pg/m> Kot 6ToV 0pIioVTIO Ta PETAAAE TOV avaAOOKav.
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5.4.3.1.3 TInyég peTa@AAOV KOl 0LOPOVREVOV COUATIOIMV — ZUYKPLTIKI] peErET

AxoAoVOEL 1) d1EPEVVION TOV TNYDV EKTOUTNG TOV COUATIOIMV GTNV TEPLOYN UEAETNG.
[No 10 okomd avtd emdéyBnke va ypnotpomomBei, n pé€Bodog twv mapaydvtwv
eumlovtiopov  (enrichment factor method - EF). Ot mopdyoviec 7 Odgikteg

eumiovtiopnoV (EF) vroroyiCovtan pe t fondeia g emoduevng e€iocwong:

6mov Mi givon 1 ovykévipowon tov petdAlov i kou Mr n agbovia tov otoryeiov
avaQOPAG GTNY COUATIONKT VAN TOL GAO0V NG VNG, KOTE TpoTiunon g meEPoyns
oV omoia avoaeEpeTal 1 SerypaTtoAnyio delyHatov aépa. v mTapodoo avaivon,
em\éyxnke wg otoryeio avagopdg to titdvio (Ti — titanium), to omoio mopovctalet
OYETIKA 0TOOEPT] CLYKEVIPMOOT GTOV (QAOLO TNG YNG KOl EMITAEOV 1| TOPOVLGIC. TOV
enmpealetar o meplopiopévo Pobud and g avbpomoyeveic dpactnpiomreg (Chen

K., 2008).

2mv Ewoéva 67 mapovcidlovior ot ogikteg eUmAOVTIGHOD G€ AoyaplOuikn KAipaka.
Eivaw gppovnig n dtapoponoinon tov tipdv tovg, petatd g 1™ kot g 2™ mepiodov
derypotoAnyiog. Ot tég tov Ogiktn elvor oxeddV 6T0 GOVOAO TOV UETAAA®V
HIKPOTEPEG OTNV deLTEPN TEPT0d0, o TPMOTN EVOEIEN OTL GTNV TEPIOO0 avTN M
eMIOPAOT PLCIKMOV TOPAYOVI®OV £lval 16YVPHTEPT 6TO 16OLVYI0 THG GMOUATIOIKNG VANG
™G TEPOYNG ovopopds. Q¢ ek tovTov, Kotd TN didpkein g 1™ mepiddov, m
avOpomoyevg MIOPAOT OTIC EKTOUTEG COMATIOIMV Kol LETAAA®Y eivar peyaAvTepn,
TPAYLLOL TTOL GLVOEETOL QUEGO LLE TIC TOTIKEG EKTOUTEG OEPOAVUATOV KOl KLPIMG LE TNV
YPNON OPLKTOV Kavcipmv Kot Popdlog yuo v Bépuavon, Katd tn Sdpked g

YEWWEPIVIG TTEPLOSOVL.
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Ewéva 67 Agiktes epmhovtionov EFs wg mpog to Titdvio, yia to Pacikd pétaile wov aveidOnkev
ota QiATpa Tov cvAréyOnoay ota Xovid. Ot deikteg epmhovTiopoV givor kabapoi apdpoi, ympig
povaodec.

Onwg prmopovpe va mopatnproovpe oto ddypappa, ot tipés EF tov Na, Mg, K, Ca,
Cr, Ni, Cu xat Zn, otnv 1" mepiodo epeaviCovtar nave and v optakh Tuf 100, dpro
70 omoio dINAMVEL TNV avOpOTOYEV EMdPACT TNV TPOoEAEVOT AVTAOV. TNV LVYMAdTEPN
TN TOPOLGLALOVY 0 YEVAAPYVPOGS KOl O YOAKOS, DTOOEIKVVOVTOS OTL TO. LETOAAD QVTA
TPOEPYOVTOL KaTd KOPLo AdYo amd avOpomoyeveic mnyég (Wang ko Shooter, 2001).
Avrtifeta, otoyela OT®wG TO TLPiITIO, O GIONPOG, TO HAYYAVIO Kot TO Povadio,
eUQaVifouv TapAyovTeg EUTAOVTIGHOV HIKPOTEPOVS Tov 100, TPAypo ovouevOUEVO
KaODG VT ATOVIOVTOL GE EKTETAUEVO PoBUO g 0pLKTA TOL EAOWOL TG YNG. [
napddelypo 10 Poavadio  amavtdtor o€ mepPimov 65  SPOPETIKA OpPLKTE, TO
ONUOVTIKOTEPO €K T®V OTOI®V givar 0 kaptovitng, o Poavaditng, 0 pOSKOEAITNG Kot O

TOTPOVITNG.

Ev yéver o11g ynpkég avaAldoelg copaTOKNG VANG wpoOUEVOY COUATOIOV, etvat
OVOUEVOUEVO M aOENOT TV HETAAA®V Vo, GuVOdEVETOL amd TAPAAANAN avénon g
yRw”NG okovng ota detypoato (Gerasopoulos «.d., 2006). Mdaiota €xel mpotabei 1 e&€Ng
oxé0M, Y. 1] CLGYETION TOV TEPLEYOUEVOL Un BaAdociag mpoéhevong acPeotiov og
oY£0M LE TN GLYKEVTPOON TNG 0pLKTNG okovng (dust) ota aépla deiypata (Sciare K.d.,
2005):

Copmc‘rr’]g oKOWG — 1019 X CnssCa2+ (38)
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[Ipdypott mapatnprinke vynadg Pabudg cvoyétiong UETOEDL NG CLYKEVIPMOOTG
acPeotiov kot copatdiov PMig, pue tov cuvieleot Pearson va icovtot pe 0,726 y
TO0 GUVOAO TV delypaTeVv, eved avePaivel oty tiun 0,876 yio o detypoto povo g

devTEPNG TEPLOOOL, TTOV 1| EXLOPAUGCT] TOV PLGIKAOV TNYDOV £Vl EVTOVOTEPN.

10000

B eWwTEPLKOC YWpPog Luylotnpiou AEAIZA
1000

B £0WTEPLKOG XWPOG Xelpodtaoyng AEAIZA

100

10

0,1

0,01

0,001
Na Mg Al Si K Ca Fe Ti Vv Cr Mn Ni Cu Zn Pb

Ewévo 68 Asgikteg gpmhovtiopod EFS wg mpog 11 TITAVIO, Y10 TIS GCUYKEVTPMOGELS PETAMA®V OE
dgiyporto amwd Tnv AEAIZA Xaviov.

Oyt apeintéeg dapopomomoels, Kotaypdonkav otovg EFS g derypatoinyiog otnv
OoTIKN TEPLOYN TV Xaviov, 6 oxEon UE PETPNOELS UETAAM®Y 0€ GALEC TTEPLOYES N
€0MTEPIKOVE YMPovs. Ot mpdchetol avtol ydpor emALyOnKov He TO GKEMTIKO OTL
TPOKEITOL Yo Y®povs &ite mepiocdtepo (AEAIXA), eite Aydtepo emPapvpévoug
(novoelakoi ymdpol) amd avOp®TOYEVONG TPOELELOTNG POTOVE, GE OYECN HE TO
aTHOCQUIPIKO TEPIPAAAOV oG emapylokng moAng (Xavid). ITwo ocvykekpiuéva,
vroloyiotkav ot EFS yio detypatoinyieg mov Elafav yopa og dvo onueia (Quytotpio,
xepodloyr) g tomikng Awdnuotikng Emiyeipnong  Awyelpiong  Ltepedv
AmopMtov (AEAIZA), xabhg emiong ot avtictoyol deikteg o€ TPES €6MOTEPIKOVS
x®dpovg 6v0 povceiov (Eykinuoatoroyikd povoeio latpikng Zyoing Adnvav, I'ovdi kot
Iotopikd ko Aaoypapwod povceio Karoxopivod, Hpdrxieio Kpnmg) ko piog

oLALoYNS BPAI®V (Zvidoyn BiBAiov Neoputov Aovka, Ave [Tedwvd, Zayopt Hreipov)

A6 v avaivon Ppédnke o1t (Ewova 68) ot vynAdtepeg TIég TOL OEiKTn

Kataypapovtor yio to uétaira Na, Mg, Si, Fe, Cr, Mn kot Pb otov ewtepikd ydpo
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minciov Tov {uyloTnpiov TOV EIGEPYOUEVOV GTNV HOVAON OTOPPILUATOPOPOV, TOPE
OTOV ECMTEPIKO YDPO XEPOIOAOYNG. 26TOCO ONUAVTIKO EVPLLA OTOTEAEL OTL LETAAAN
OMWG 0 YAAKOC, 0 YELOAPYLPOG, TO APYIALD, OAAG KOl TO KAALO, OVELPICKOVTOL LLOVAYOL
OTOVG ECMTEPIKOVS YDPOVG TNG Hovadag. MAAGTO 1) TN TOV JEIKTAOV EUTAOVLTICUOD
vy to. 000 wpwta (Cu, Zn) eivon peyordtepn tov 100 Kot MO GLYKEKPIUEVO YLl TOV
YOAKO iom pe 363 Kot Tov yevddpyvpo ion pe 118. Ta 600 avtd pétodia 0TS Kol TO
vikélo kot 0 poAvPdog, mov emiong eueovilovv LYNAES TUEG EUTAOLTICUOD GTO
€0MTEPIKO NG aiBovcag SHAoYNG, SNAMVOVY TNV OVOPOTOYEVI] TPOEAEVOT] TOVG A0
YPOOTIKEG TOV CLOKELACIOV Kol omd Agvkooidnpovyo amoppippata. O poAvPd0g
Tapovoldlel Tov 1010 OElKTN HE TO E0MTEPIKO KOl 0T0 e€mTEPKO TEPPAALOV (261 Ko
264, avtictolya), mpdypa mov Seiyvel TNV EMOPACT] TOV TPOYOPOP®Y (POPTMTEG) TOL

KWVoOVTOL EVTOG TOV GTEYUGUEVOV, ECOTEPIKAOV YDP®V TOL EPYOGTAGIOV.

E&dAlov, or tiég tov dewktdv EFS Y 11 mepmtdGES TOL €6MTEPKOD YDPOL
LOVCELNKAV GLAAOY®V 6TIG TOAELG Tov Hpakieiov Kpnng kar v ABnva, kabog kot
oV amouakpucouévn Béon tov Zayopiov, tapovoidlovrol otnv Ewova 69. Daivetot
Kkabapd 1 euoky Tpoéievon twv Si, K, Al, Mn, Mg, Ca ka1 Fe xat ota tpia povosia,

eved avOpomoyevic eaivetal va givar ) mpoéhevon tov Ni, Cr, Cu ko Pb.

100000
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Ewévo 69 Agikteg gpmhovtiopnod EFS g mpog 1o TiTAVIO, Y10 TIS GUYKEVIPAGES PETAMA®V GE
dsiypoto amwéd povoslokovg ydpovg os Hpaxiero Kpnrng, Adve ko Zayopr.

[Swaitepn pveio a&iCer va yivel yia 1o ypopo. To e€acbevég ypduo, mov givarl Kot 1
mA\éov emkivovuvn popen tov (National Research Council, 1974), ypnoyomoteitor £6®

Kol OEKOETIEG OTNV KOTOOKELN] OVOEEIDMTOV YPOUOYOAVP®Y, OV TOPOYMYIKN
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dwdwacio yMUK®OV Plopmyovidov Kot Pupcodeyeinv, G€ TPOOVIO HE YPOOTIKEG
0VGIEC, EVAD HOVASES EMYPOUIMOONG CLVAVIOVIOL GLYVE KOVTE GE OOTIKA KEVTIPO KOl
Katownuéveg mepoyéc. Emiong Pacikn anyn ekmopmng ypopiov omoteAodv kol ot
TOpYoL YOHENG TOV EYKATUOTACEDV TOPAYMOYNG MAEKTPIKNG evépyelog. To ypodpo
YPNOLUOTOIEITOL GTO EPYOCTAGLO OWTA Y10 VO ATOTPETEL T OAPPMOT GTOVG CMANVES
YOENG Ko 1) O10ppo1| TOV YPOUIOV amd TOVG TOPYOLS YHENG Hmopel va amoteléoel pia
onuovtik mnyn ékbeong oe ypouo(VI) otig meployés mov yerrvidlovv pe Tig
EYKATAOTAGELG TOPUY®YNG NAEKTPIKNG evépyelag (Harte k.d., 1991). Tétoleg yoktikég
STAEELG GLVOVTAOVTAL KOl GTO EPYOCTAGLO TOPAYMYNG KOl OOXEIPLONG EVEPYELONG OTNV

Evlokapdpo Xoviov.

Ta 0p1a mov Béter n EPA yia 10 ypdpo otov atposeoipikd aépa, ivor kato tov 1,1
ng/m3 Y0 ATOLLOKPVGUEVEG TTEPLOYES, HETOEL TV 5,2 Kot tev 160 ng/m3 Y0 OOTIKES
TEPLOYES Ko KAt twv 50 ng/m3 v yeurrvialovta pe mopyovs yoéng onpeio (Harte
K.6., 1991). Ot cvykevip®oelg mov peTpiOnKay Yoo T0 YPOUO0 GTOVG 3 HOVGEIKOVG
y®povg Nrav 230, 123 ko 109 ng/m3 v 10 povoeio oto Hpdikdelo, tnv ABnva ko to
Zayopt, avtiotorya. Ot tipég ovtég eivor onuovtik@ LYNAES, HE TNV TN TOL
Hpaxieiov va Bpioketar katd moAd mdve amd 1o Oplo, pe mbavég aitieg avtod n
YETVIOGT TOL povGeiov pe 0d1kn aptnpio, oL YPOCTIKEG Kol T GLVOETIKA VAIKE TOL
&yovv ypnowomombel otov SUKOGHO TOL Hovceiov, KAODG Kol TO €PYOOTAGLO
napaywyng evépyeag tov Hpaxieiov, Alyo yimdpetpa oto dutikd Tov povcegiov. Na
onpewdel 611 10660 10 Povoeio, OGO Kot TO £V AOY® EPYOCTAGIO KEIVTOL GTO TAPAALNKO
pétomo g mepoyns tov Hpaxieiov. Ov petpnoeig oty AEAIXZA édmocav Tiuég
ypopiov 117 ko 533 ng/m3 KOl 1010UTEP AVENUEVEG TIUEG OEIKTDOV EUTAOVTIGHOV EF¢,
toovug pe 415 kot 4506 yio TOV €0MTEPIKO YDPO XEWPOOIAA0YNG Kol TO {UYIGTHPLO TOV
QOPTNYOV oIV €i0000 NG HOVAdAS, avtioTotyd, oTolyeio Tov ONADVEL TNV €viovn
avOpomoyev] mpoélevon tov ypopiov oto ywpo. H tyn oty aiBovca dodoyng
Kveltan eviog Tov opimv, eved ekeivn 610 Luytotplo A0y® g cuveyolg Kivnong twv
Bapedg TOTOL TPOYOPOP®V G UEYOADTEPO PaBUO, AL KOL TNG OTOdOUNONG TMOV
AEVKOGIONPOVYMV KOl YPMOOTIKOV OLGLOV TOV OTOPPYLUATOV TOV PITTOVTOL EVTOG TOV
Kuttdpwv tov moapokeipevov XYTA, eivar tovddyiotov 3 @opéc vynAdtepn TOL
wpoovopephEvtog dvw opiov. Av ko mpdketton yuo pio Kabapd tomkn vrépPact, Oa

npénel vo, ANeOel vTOYN aTd TO TPOCWOTIKO TOL YMPOL, MGTE VO AapPdvovTol Katd TNV
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MOPO EPYNCING TO KOTAAANAL TPOCTATEVTIKA HETPA, COLPOVO [LE TOVS KOVOVEG VYIEIVIG

KOl 0GQAAELOG,.

Ocov agopd 11g derypotolnyieg oty moAn tov Xoaviov ovtég £0mcov HEGES TIUEG
oLYKEVTPOOTNG ypwpiov 369 kot 1,1 ng/m3, v v 1" kou 2" wepiodo derypotoinyiog,
avtiotorya (oAkn péon tun 209 ng/mg). Av g€etdoovpe TEPIGGOTEPO EMGTAUUEVA
MV SWKOUAVOT] GTO YPOVO TMV GLYKEVIPAOCEWMV YPOUOL Ba JamoeTOCoVUE OTL
povaya T 6 amd T 39 MuUéEpPeS Yo TIg omoieg avaAvONKoV To HETAALN, TOPOVGIOCE
LETPNOIUN GLYKEVTPMOT, EVD OAEG TIC GAAEG MUEPES 1| GLYKEVIPOGT TOL NTOV KATM
oV opiov aviyvevonc. Amd Tig 6 avTéEC MUEpec eppaviotnke 1 €N ocvyvotnta: 1
nuépa Mrav Tpitm wxor 2 Tetdptn wkoar 1 nmuépa ZapPato kot 2 Kvpuokr. Av
Bswpnoovpe onuoavtikny v enidpacn tov gpyoctaciov g AEH, evdeyopévog to
TOPOTAV® GTOLYEID VO VTTOJEIKVIEL TV TEPLOOIKT) GLVTIPNOT TOV YUKTIKOV UNYOVAOV
™G LOVASOS Topoy®mYNG eVEPYELNS 0T BEom EVAOKAUAPM, GE GLYKEKPIUEVA YPOVIKAL
dwoTaTo, HE OTOTEAECUO VO, EREAVICETOL KOTOW0L KOVOVIKOTNTO OTIS EKTOUTEG
YPOUIOV atd OVTEC KOl O €K TOVTOV OTIS GUYKEVIPAOGELS TOV UETPAOVTIAL GTOV OEPTL.
Noa onuewwbel 6011 1 evbeloa amdotaon tov onueiov derypatonyiog omd tov
niektpomapoywykd otabuo g AEH eivar 2200 pérpa. O otabuodg Ppicketar o Vyog
15 pétpov and v empdavela g Bahacoag, To ktiplo g Avtimeprpépetag Xaviov o€
vyoueTpo 35 pétpav, evad HETOED TV onueiov dev mapepParieTor Kavevog €100Vg
QLOIKO eUTOd10, LE TIC aépteg Haleg va kvovvtor eAévbepa amd Tov oTabpud mpog 10
ktiplo deryparonyiag. Emiong evdwapépov mapovsidlel 1o yeyovdg 61l 6T0 GHVOAO
TOV 6 OVTOV NUEPOV o1 omicBomopeieg £dmwoay TV 1010 Lopen, pe TV aépta pala va
Kveltan 6€ younAd Dyog amd 1o £50¢po¢ (cLyva kKatm Tv S00 HETp®V), Kot va TepviEL
TAvVe amd TV TEPLOYN TG EVAOKOUAPOS KIVOOUEVT] 0O VOTLO - VOTIOOVTIKT d1evBuvon
npog 10 onpeio derypatoinyiog. Na emonpavlel 6t o1 voTior — votiodvtikol dvepot
otV mepoyn ¢ ovtikng Kpntng eppavifovion pe pikpn ocoxvotta, Vo yio TG
NUEPES TNG Tapovoag detypuatoAnyiag, ot N — NA dvepol gppaviotmkov € m0cocTo
™m¢ 1aéng tov 10 % mepinov, mocootd avdioyo pe exeivo mov €xel avapepbel og
avaAvon mov mponynbnke yo Tic omocbotpoyég mov mpoceyyilovv ToV oTOOUO

Axpotmpiov (BA. [Mivaxa 11).

21c 5 amd T1g 6 aVTEG NUEPES KaTaypaenKay TIES ypopiov petagd 2 kot 21,5 ng/m3.
Evtonmwon ootdco mpokaiel  tipf cvykévipoong tov ypwpiov v 8" mpog 9"
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dePpovapiov 2014 (muépa ZapParo), mov mpooeyylel ta 8.1 ug/mg, TN xotd 3
ta&elg peyébovc vynAotepn TV pECOV TIMOV ypouiov. Tnv nuépa avty 1
omehoTPOYLA £0(CE TNV HOPPY| TOL TEPLYPAPNKE TOPOUTAV®, LE TO VYOG TPOYLAG
oxe0OV EMPAVELNKO, OTWS PAIVETAL GTO GYNLLO TOV AKOAOLOEL.

NOAA HYSPLIT MODEL

Backward trajectory ending at 1000 UTC 09 Feb 14
GDAS Meteorological Data

at 35.55N 24.00 E

Source *

Meters AGL

300 k__

06 00 18 12 06 ao 18 12

0209
Job 1D: 13 Job Start: Wed Aug 13 09 SE 04 UTC 2014
Source 1 Iat 35550000 lon.: 24.000000  height: 300 m

TraAsctury Direction: Backward ~ Duration: 48 hrs
Vertical Motion Calculation Method: Model Vertical Velocity
00007 8 Feb 2014 - GDAS1

Ewéva 70 OmeOotpoyrd dujuepng kotaypagns, 6to. 300 pétpa vyoépetpo yo v 9" deppovapiov
2014,

H opvukrtoyevig mpoélevon tov petdAiov amokAieietonr o mbavotra, Kabdg o) 1 Tiun
ovykévipoone PMyp yio tqv 8" ®efpovapiov eivar 26,3 ug/mg, T e€oupetikd
YOUNAN Y10 v TEPIEXEL APPIKAVIKT oKOVN Kal B) To Vyog kivnong g aéprog pdlog
Kwvobpevng mpog v Kpnm eivor t€t010 mov dgv emtpénetl v wOPOUOVH TETOLWV
OLYKEVIPMOOEMV UETAAALOL GTN GKOVI oL TeEMKE POdAvel oty dvtikr) Kpnn. Eniong,
a&iCer va onueiwOdei 0tt 4 uépeg petd, mv 12" dePpovapiov, Eova N omchomopeia
£0mwce vOTIa Tpoédevon TV aepimv Haldv, xwpig ®GTOGO AT T PopPA vo. aviyvevdel

YPOLLO.

Evdwpépov mapovotdlel éva axdpa yeyovos. BAémovpe oOti, Oxt pévo m Tun tov
ypouiov givarl eEapetikd vymin oty tepoyn TV Xaviov, CLYKPIGIUN LE EKEIvN TOV
Cuytompiov ¢ AEAIZA, aAAd emmAéov 1 Tdom Oakvuavong g elval akpifac n
avTifemn o€ GYEON LE TNV GLVOMKT TACT TOV UETAAA®V, TOV TOPOLGLALOVY TPITAAGLN
T GLYKEVIPOONG TNV deVTEPN TTEPI0dO e GYéon pe TV TpoTr. Emopévmg, mépa and
T0 YeYOvOG OTL GE €Vl OOTIKO KEVIPO OMMG €Vl AVOUEVOUEVO Ol TNYEC TPOEAEVONG

HETOAM®V, 0T elval TO YpOMO, €lvol TOAAEC Kot TOKIAAES, €V TOLTOIS OTNV
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nepintoon g TOANG Twv Xoaviov Oo@iveTon OTL TO0 UEYUAVTEPO UEPOG OVTNG TNG
OLVEIGPOPAS GE YPDLLO, TPOEPYETAL OO pio KOPLoL YN, TETOWL TOV OEV VPIGTOTOL
TANGiov GAL®V SEIYUATOMTTIKOV oNUElDV, OT®G ovTd Tov e€eTdotnKay emmpocheTa

GTNV TOPOVCO EPYOGTaL.

H vynA) avth cuykévipmor Tov cbvorov TV petdhiov v 2" nepiodo, epavileton
QKOO TTLO EVIVTTOCIOKT 0V avaA0Y1IoTel Kovelg 0Tt o 53,5 % tng oAikng atmpoduevng
nalog tov Kidouatog PMig yioo avtv v mepiodo amoteloOv ta pétaria, kabmg
emiong 0Tl pe e€aipeon pio mepinTmor, OeV EUEAVIOTNKOV QAIVOUEVO UETOPOPAC
AQPIKAVIKOD KOVIOPTOV, oL TOOVAOS Vo €£NYOVGE TNV UEYAAN 0TI CLYKEVTWOON
petdArwv. EEGALov, akdpa Kot TV NUEPA TOV EVIOVOL POLVOUEVOL LETAPOPES GKOVIG
a6 v Aoppikny (ZapPato, 5 Ampidiov 2014), m avaroyio HETOAA®V TPOG
ovykévipoon PMiy de Eemépace 10 0,56, pe ™ ovykévipwon tov ypopiov ce un
aviVELCIU €MMEDD, EVAD OE GYETIKN avAALGON Tov £ytve, Oev gpeaviletor kopio
OLOYETION UETOED TNG GUYKEVTIPWOGNS OEPOAVUATOV KOl TNG GUYKEVIPOONS LETAAAWDV,
OLGYETION TOL OV LINPYE B VTOJEIKVVE TNV PVOIKT OPLKTOAOYIKN TPOEAEVOT| TV
HETOAA @V owTdv. Ot deikteg epmAovTiopo yia v 2" et mepiodo deiyvouv pio tdon
avENUEVNG avOpOTOYEVODS TPOEAELONG YOl GLYKEKPIUEVO UETOAAD, OT®G givol o
YeLdAPYLPOS, TO aPYiAO, EVOEXOUEVOS KOl TO PAPLO, KOl Yo TNV OITIOAOYNON TNG
avénong avtg Ba  mpémer va  avalnmBolv  GAlec avBpwmoyevelc myéc,

APOGOLOPICTES Y10 TNV DPOL.

SOUTEPOAGLATIKA UITOPOVUE VO TOVUE OTL QaiveTOL VoL LITAPYOVV avBpwmoyeveig mnNyEG
otV eEetalopevn mePLOYN, TOLAGYIOTOV OVO OPOPETIKEG HETAED TOVLG, TTOL 1 Hid
TOPAYEL OPICUEVEC GCULYKEKPIUEVEG MUEPES, OTMOKAEICTIKO VYNAEG GUYKEVIPOGELS
ypouiov, evdd n GAAN YN mopdysl KOTA TEPLOSOVE KATOL®V MUEPDV, CNUOVIIKEG
TocOTNTES daPOpOV petdArwv, kupimg Na, K, Al, Ba, Zn ka1 eviote Ca, pétaiia mov
0T0 GUVOLO TOVG gppaviovv Tyég EFS mavm 1 moAd kovtd e oyéomn pe v oplokn
i 100. Atywg vo amokAeietor ) pepikn cvvelspopd g Bdracoag (yio T0 Na kot to
K) kot dapdpov koatookevaoTikdv épyov (Yo to Ca kot to Al), pic mpochetn
avOpomoyevig myn elval amapaitmro vo vrotebel 6tTL VEApPYEL, M omoio paMoTo
KOAVUTITEL £VOL LEYOAO YEMYPOUPIKO €VPOC, diymg vo amokAeietal 1 mBavoOTNTO KATO1L

oo aVTA To HETOAAL VO TPOEPYoVTaL amd peTapopd amd dileg meployés. [leportépm
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HETPNOELS otV Teploy] Ba ddooVV TEPIOCOTEPA GTOLXEID Yo TNV KOTAVONON NG

LKV LLOVOTG TOV CUYKEVTIPOCEDV TOV LETAAL®MY KL TOV TNYDV TAPAYMOYNG CVTMV.

Evdeyopévarg ovtdg va etvar kot 0 AGyog mov KAmowo omd To PETOAAL OVTH
epepavifovrar pe vyniovg EFS 1060 011 LETPNOELS TV HOVOEIMV, OGO KOl € EKEIVOVG
g AEAIZA. Zta povceia, ta otoyyeia Na, Zn kol Ca (ot mepintmon tov Zoyopiov
Kol T0 KOA0) Tapovstdlovv vymiég Tipég deiktov epumiovtiopov EFS, evd kot otig
detypatoAnyieg twv dvo onuewwv g AEAIZA, avénuéveg eivar ot tipég twv EFS yu
10 vaTplro kot 10 acPéotio. EmmAéov ywo v mepintwon g AEAIXA, 6mov ot dvo
derypotoAnyieg Elafav yopo pe dtopopd 6 unvov n pio amd v GAAN, M TANPNG
amovoia twv Cu, Zn, Al ka K, omv pétpnon tov {uytotpiov, oe avtifeon pe v
OmapEn  UETPOVUEVOV GCLYKEVIPMOEMV OVTAOV TOV UETAAA®V OTN HETPNON TNG
YEPOIAOYTG, KaBDG Kol | VYNAN T Tov EFS yio tov yoAkd kot tov yevddpyvpo,
oLHPOVOLV  pe TV mopamdve vrdBeon  yioo Vv OYmapEn  ampocdlOploTng
avOpomoyevoug myNg, KaBdC av vanpye €vo otabepd Proyevég vroPabpo
CLYKEVIPMOOEMV £EULTIOG TOV PUOIKAOV TETPOUAT®V, TG BAAAcoHS 1 aKOUO Kol TOV
ATOPPIUUATOV 1| TOV TPOYOPOPMOV TOL EMICNG UTOPOVUE VO TOVUE gRPavifovv pio
Kdmola otafepdtnta mopovciag o610 Y®po, Bo  avigvevoviav Kol GTG VO

derypotoinyieg.

H npdcbetn avBpomoyevig Iy mov avagépbnke, Bo pmopodoe yioo mapdaderypo vo
oyetiletor pe TG YeOPYKESG MPAKTIKEG (xpnon Amacpdtov kot Qillavioktovov), ot
omoleg o€ OAN TNV £€KTOON NG YOPOS EQUPUOloVTal HE TAPOUO0 TPOTO, YWPIC
onpovtikés eEapécels kKan 1ot Ba pmopovoe va autioloyn0el to peyddo ympikd €0POg
tov mopatnpioewv. [a v emPePaioon tov mopandve Oa ftov onpovtikd vo

VRLAPEOVY GTO HEAAOV EMGTANEVES LETPNOELS KO YNUKES OVOADGELS.

A&iler téhoc va avapepBel 011, aEOA0YEG TOGOTNTEG EMTALOV HETAAL®V Ppébnkav ce
delypata mov avodlvdnkav, pe cvAleybeica okdvn amd v Popsio Appwkn (yio
TEPLOCOTEPO GTOLYXEID GYETIKA He TNV UETpnon avtn, PA. kepdAiaio 6.4.3). To yeyovdc
avTO 16MC ONADVEL TNV HETOPOPA CNUAVTIK®OV TOCOTHTOV UETOAA®Y, TOAAL Omd TO
omoio. 0EV OVIYVELOVTOL KOl OEV HETPAOVIOL GUVNO®G OGNV TEPLOYN] TNG OVOTOAIKNG
Mecoyélon, and dALec mepPloyés HECM TNG OLOLVOPLUKNG HeTapopds okovng. [T
ovykekpipéva, tocotnteg Popiov (B), vrtpiov (Y), Papiov (Ba) (yio To omoio £yve non
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AOY0C) kat avtipoviov (Sb) petpnOnkav 1600 ce vypd, 660 kol og ENpo deiypa. Ot
uéoeg ovykevipmoelg tov vrrpiov (Y), Bapiov (Ba) kot avtipoviov (Sb) nrov 23,1, 344
kot 8,3 ug/L yuo ta vypd detypata ko 1,3, 175,3 xor 7,2 pg/L yuo to Enpd detypo. H
oLYKEVIp®OOT Tov Popiov \tav peyorvtepn tov 2000 pg/L yio 10 odvoro TV
SEYUAT®V, EVO ATOKAEIGTIKA 0T0 LYPA deiypata petpndnkay mocotnteg ovpaviov (U)
ion pe 1,62, vdpapyvpov (HY) 1,1 ko otpovtiov (Sr) 276 ug/L. Ipdkertar yro pétoria
Wwaitepa oNUAVTIKAE Kot eVioTe emikivovva yio Tov avBpdmivo mAnbuopo, Kt emopévmg
Oa mpémel peAloviikd vo avalntnodv ot TNYEG EKTOUMNG AVTOV KOl O TEPLOPIGHOG
TOV EKTOUT®OV TOVG. Oa mpémetl vo diepevvnbel dv avtd tor LETOAAD TOPAYOVTOL GE
YDPES TNG AUPPIKOVIKNG NAEIPOV KO LETAPEPOVTAL TTPOG TNV AVATOAKY Meaodyelo péow
TOV UETEMPOLOYIKMOV QOVOUEVOVY 1 BpioKovTol SIHAVTOTOIEVO GTO VYPOGTAYOVIdLOL
™G atuOGPOIPAG, otV omoio £yovv KatoAnger amd OAAeG TNYEG Kol TEPLOYEC.
Avolvoelg og detypota Bpoyng oty meployn LEAETNG, Yoo NUEPES OOV Ot aéptes Haleg
TPoépyovTal amd Sdpopeg KATeLOVVGELS, Kot Oyl AMOKAEIGTIKA OO TV TEPLOYN TNG
Appkng, Ba dwoel evdlapépovto anotedéopata. TéAog, vo onueiwbel 6Tl yeviKd, o
HEGOC OPOG TV CLYKEVIPDCEWMY TOV UETAAA®V GTO VYPA delypaTo NTOV PEYUADTEPOG
amo 1,2 éog 17,7 opég TV avticTor(®V GLYKEVIPOGE®V 6TV Hala g Enpng okovng

TOL 0EPQL.

5.4.3.2 Avaivon 6vtov

[No v extipnon tov 1vVTKod EopTiov (KOTOVI®V Kot avidvTiov) oty cuiiexbeica
OlOPOVUEV COUOTIOWKY oKOVNY, £&ywve oaviivon og 98 delypota amd v
derypotoAnyia oty IMhatelo Awootpiov oty woAn tov Xoviov. And v
EPYOOTNPLOKY AVOAVLOT TOV delYUdTOV, dev Ppédnke 1d10itepn SIOKOUOVOT OTIC TUUES
TOV 1WOVIOV oL UETPNONKaV TNV 7POTN, o€ oyéon He TV dgvtepn mepiodo

detypatoinyiog. Ta gvpdpata epgaviCovrar otov Iivaxa 23.

Hivakog 23 M£60g 6poC GUYKEVIPMOGEMY AVIOVTOV Kol KOTovTov (6 pg/m’) ety moky Tov
Xaviov v acpiodo 28/01/2014 — 16/05/2014 kor 11 vromeprédovg 28/01/2014 — 21/03/2014 (1) kon
23/03/2014 — 16/05/2014 (2M).

Aviévta Xiopovra | Bpopovra | Nitpika | ®oc@opikd Osuxa O&ahkd | Xovoro
Yvvolka 1,89 0,00 2,19 0,09 2,92 0,30 7,39
1" ntepiodog 1,82 0,00 2,28 0,01 2,78 0,35 7,24
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2" mepiodog 1,96 0,00 2,09 0,19 3,09 0,26 7,57
S0YKEVIpOOEIC 16V o€ uglm’

Katiovra Natpiov Appoviov | Kaiiov | Mayvnoiov | AoBeotiov 20voio
ZUVOMKG 1,67 0,46 0,49 0,24 1,29 4,15
1" tepiodog 1,24 0,58 0,65 0,20 1,07 3,74
2" epiodog 2,15 0,33 0,31 0,29 1,54 4,61

[T avaAvtikd, ot LVYNAOTEPES HEGES GLYKEVIPOGEIS OVIOVIMOV TOV KOTOYPAPT KOV
a@opovV To Beukd 16VTo, To VITPIKA 1OVTO KOl TO 1OVTO YA®PIOV, LUE CLYKEVIPAOOELS
toec mpog 2,92, 2,19 won 1,89 p,g/ms, avtiotoryo, eved omnd to peETpnBEvia KoTdvVTa
VYNAEG GLYKEVIPOGELS EPQAvVIGaV Ta 1WOvTa vaTpiov pe péor cvykévipmon 1,67 ;,Lg/m3
Kot o 10vta acPectiov pe Tip ovykvétpoong ion mpog 1,29 pg/mg. H pun éMewyn
YAOPIOVTOV Ge oxéon pe To 1OvTo vaTpiov OEiyvel TNV €VTovr GLVEIGPOPA TNG
OdAhacoag, N omolo améyel amd 1O KTipto NG avtmeplpipelag Xaviov mepimov 700
pétpa kKot tnv 086 Hpowv [ToAvteyveiov ev gidet agpoorpayyas, va odnyetl an’ gubeiog
T1g Baldooleg aépleg paleg Popelog mpoéhevong oty meployn ostypotoinyioc. H
nepicoeln vatpiov 610 16olHylo vaTpiov-yAwpiov deiyvel OTL HEPOG AVTOV OPEILETOL GE

onuovtikd Babuod oe opvkToloyiky Tpoéievon (okovN Tov AoV TG I'Ng).

Q¢ mpog Vv dpopomoion HETOED TV dVO VIOTEPLOdWV, AVTN €lval HKPN, KE TIG
TIUEG TAVTIOGC TOGO TOV OVIOVI®OV 0G0 Kol TOV KATOVI®OV vo gpeavilovol avénuéveg
Kotd ™ ddpxeta e 2™ amd avtéc. Zvykekpuéva, 1 péon Ty Tov GLVOLOL TOV 6
avidvtov Tov petpnonkav and 7,24 ug/m3 mv 1" neprddo, avePaiver oto 7,57 ;,Lg/m3
mv 2" wepiodo perpicewv. H Stapoponoinon eivar peyoddtepn dcov agopd ta 5
LETPOVUEVO KOTIOVTO ue Tnv Twn v 1" mepiodo oto 3,74 ug/m?’, eved v 2" tepiodo
ota 4,61 ug/m3, KaTaypaeovtog po péon avénon katd 23 % mepinov, pe v avénon

aTY Vo 0QeiAETAL KVUPLOL 0Tal 1WOVTaA VaTpiov Kot acPeotiov.

5.4.3.3 Avaivon opyavikoD Kol 6TOL(ELOKOV avOpaka

Xmv ovvéyelo emyelpnOnke n eKTiUNom TOL EMTESOV OPYOVIKOD KOl GTOLXELOKOV
dvBpaxa otnv wOAN TtV Xoviov pECS® TNG OVAALONG GLYKEKPLUEVOL 0p1Oov
derypdrtmv, omd v derypotolnyia otnyv IMhoteia Atkactnpiov, ot Xavid. Ta my 1"

YEWEPIVY] vItomepiodo avarvOnkav 19 emdeyuéva detypato, pe oKomd TV EKTIUNGOM
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TOV GUYKEVIPDOGEDY TOL OPYAVIKOD KO GTOLXELOKOV KAdouatog avOpaka. Ta delypata
KdAvyav mepldoovg e eavopeva Bpoyxdmtwong kot pn. Ta 11 and ta deiypota avtd

ATOTEAEGOV GEIPA GLVEYDV LETPNGEMV 6TO dtdotnua petaé&d 17 —28 /02 /1 2014.

H péon tyun ovykévipmong Kot 1 TUmKY S1eKOLOVGT Y10l TO GOVOAO TNG TEPLOO0V NTOV
vy tov OC xon tov EC ion pe 7,0 £ 2,9 won 2,0 = 1,1 pg/ms, avtiotoya. ' T0
SOTNUO. TOV CLUVEYMV UETPNCE®V, KOTA Tr O1dpKEW TOV Omoiov TopaTnpRONnKaY
QOWVOUEVO VYPNG KOTokpNuviong ot 3 amd tig 11 muépeg, vmnpée apvntiky
ovoyétion petalh Tov TV Tov dvOpoaka Kot Tov Vyovg Ppoyns (Tiwég Pearson yua
OC = - 0,68 xou yuo EC = - 0,61). yio 10 6GOVOAKO S1AoTN TOPOTNPNONKE PEPIKN
ovoyétion petaéd tov ocvykevipdoewv OC kot EC (Pearson = 0,60), mov oyetiletan pe
TIG KOWEG TNYEG EKTOUTNG TOV KAACUATOV o0TOV (KOVGTNPES KEVTIPIKNG BEpuavong,

TPOYOPOPA KTA.).

H avoloyio opyovikod mpog ototyelokd dvOpaka kopdvOnke petagd 0,99 ko 4,80, ue
péomn tyn ota 3,7. H eddyiom tiun mapammpndnke otig 26 Oefpovapiov 2014, petd
amo v TPMUEPO acOeVOV BPOYONTOCEMY, TO HEYOADTEPO GLVEXES YPOVIKO SLAGTNLLOL
pe vypéc katakpnuvicets, yo v e€gtaldpuevn yia tov avBpoka mepiodo. Tnv nuépa
0TI M GLYKEVIPOOT TOL GTOWEWKOV GvOpaka Nrtav witepo avénuévn pe Tun
ovYKEVTIp®OoNG ota 5,2 ug/ms, HOVAOIKY] TEPIMTO®ON OTNV TEPIOS0 UETPNOEDV TOV
vBpaka mov TopaTNPNONKE GLYKEVIPW®GOT GTOLXEWKOV AvOpaKa oplokd vynAdTepn
™G OvVTioTOYNG NUEPNOOG TIUNG opyavikoD dvOpaka. TTdvimg n péon tun avoroyiog
OC / EC ota 3,7 dnhdvel Tov OELTEPOYEVI] OYNUOTICUO TOL OpyavikoD AGvOpaka,
(Tsitouridou, 2004) xoi emopévog Oa mpémer vo. Bewpnbel dedouévn M peTapopd
TOGOTNTOV AvOpaKa Kot amd GAlec meployéc. Avtd, Onwg dAlmote gldape Kot otV
avdAivon tov dvBpaka Yo T dstypata otov otafpd vroPfdbpov, cuvayetatl Kot and To
YEYOVOG NG €0PECTG OEVTEPOYEVAOGS CYNUATILOUEVOL 0PYOVIKOL GvOpaKa otV TEPLOYN
o0 Akpomnpiov. Qo6TdG0 01 6YEOOV SUTAAGIEG GLYKEVIPDOGELS TOL TTAPOVGLALEL EVTOG
™G TOANG TV Xaviov, T060 0 GTOLELNKOG, OGO Kol 0 0pyavikdg dvBpakag, OnAdvovy

OTL éva PEYAAO LEPOG ALTAV TToPdyeTol 0md TNYES EVTOS TG TTOANG.
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5.4.4 Exatootioio ynuikt 6061001 paL0g 0GTIKOV GEPOLVRATOV

AxoAo00mg, TpaypoTonomonke 0 VIOAOYICUOG TG EKOTOCTIONNG YNUIKNG cVOTAONG
™mg palos TV owpodleEVeV CoORATOiOV Yo To Ypovikd odotnua 28/01/2014 —
21/03/2014, mepiodog yio. TV 0moiot VTOAOYIGTNKAY Ol GUYKEVIPMGELS TOV PACIKMOV
yNukodv opddwv (mass closure). Tnv mepiodo 28/01/2014 — 21/03/2014, n péon tiun
TOV KAAGLOTOC TV ampoVpeEVeV copatidiov PMig vroloyiotnke ion mpog 30,6 = 7,0
pg/mS. H avdivon €dmwoe v Katavoun CLYKEVIPOCE®V YNUWKOV €0dV (%) mov

eupaviCetar oto emdpevo ddrypappa g Ewovag 71.

Xnukn o0oTaon ACTIKWVY ALEPOAUUATWYV (%)

N Aviovta

B Katwovta

B MétaAha

B Opyavikog avbpakag

B 3TOLXELOKOC AvOpaKag

B ATOUTOTTOLNTEG XNILKEG
EVWOELG
Ewova 71 Exotootiaio (%0) ynuikn 6votocn acTik@V agpoivpdtov (modn Xaviov Kpiqmg) ya

mv mepiodo 28/01/2014 — 21/03/2014, kotd Tqv omoia peTpfdnke péon Ty OLOPOOUEVOY
copatdiov PMy, iong npog 30,6 + 7,0 p,g/m3.

Onwg pmopodpe va S0OUE ONUOVIIKO TOGOOTO TG MAlOG TV  o®POVUEVOV
ocopoTinv oty TOAN Tov Xoviov amotelobyv To 10VIa, Le Kuplopyo T0 KOTIOVTO, LE
éva 1060010 oL vrepPaivel To 1/3 Tov suvorov g palas (35,9 %). AxolovBovv o
0pYavVIKOG AvOpaKag e TOc06TO GLUUETOYNS 22,9 % Kot o péTaAda pe Tocootd 17,0
%, ouEOTEPE OOV OMOTEAEGLO TNG EMIOPACNG TOV OCTIKOV TNYOV EKTOUTNG
oOUATIOIOV (KOOGELS OPLKTAOV KOVGIH®V, OTEAEIG KOVOELS, Ploteyvikn moapaywyn,
KUKAOQOPLOKY KivnoT, Tapoywyn evEPYEWS KTA.). MiKpOTEPN CLUUETOYN €YEL OTNV

ouvolkn palo o otoryelakog avipakag e mocootd 6,5 %, evd £va onuavtikd HéPog
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avtg (17,7 %) péver atavtomointo pe TIG YPNOLULOTOMOEVTEG OVOAVTIKEG YNUKES
TEYVIKEC. MeYdAo TAVTMOG HEPOG VTOV OMOTEAEL TO VEPO TNG ATUOCPULPAS VIO LOPON
vypaciog N omoio aTopPOPATIL OO TO PIATPO KATA TN SIAPKELD TNG OELYHOTOANYiog 1

Bploketot evoopoTOPEVO 6TO GLAAEXDEVTO POV EVE COUATIOW.
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6° KE®@AAAIO — EIIIAPAXH THX
AEPOMETA®EPOMENHX XKONHX AIIO THN
ADPPIKH, XTHN ATMOX®AIPA THX ANATOAIKHX
MEXOI'EIOY

6.1 Ewcayoy

To @avopevo petapopdc okoOvVNg amd v AQPikn TPog TV avVaToAKY] Mecsdyelo dev
etvar ovte omdvio, 00Te TOPWVO. YTAPYOoUV TAAMEG OVAPOPEG GLYYPUPE®V, KAOMDS Kot
EPUCITEYVDOV  KUETE®POAOY®OV» TOL Tpomepacpévor 19° aidve, mov Oyl omdvia

OVOPEPOVYV TETOLO PALVOUEVA LETAPOPAS KOVIOPTOD.

«O yewwwvog 1892 vanple yevika ylokig. Tyv 24-25 ®efipovapiov apyioav va mvéovy
elagpol votior dveuor. Tyv 2" mpwrvii dpa e 26" (11 Maptiov 1892) o1 aveuor ora
Xavid émvevaav Capvikd ue odvoun ioyopns Qbellog mov kpdinoe Aiyo puovo Aemra.

LIvkvo vépog kaivwe Ty mwoAn, pofepo Poonto éove v aioOnon oeiouov, 0oor oev

EOTEEVGOY O KOTOPOYLO. TOPAcOPOVIOY om0 Tov aveuo. llisiota kovpwmuota Kol
Kouvaoes mopactpOnkav, tlouia éomacav, o COAVOS TPOVAOS EVOS WIVOPE ETETE,
ONUOIVOY LOVES TODS 01 KOUTAVES TOV vaoD Twv Ayiwv Avopybpwv, avotpdrnkay ol
Aéufor aro Luavi Kou UGALGTO. UEPIKES NTOV YEUATES UE Popéiia ue Adol, Popela
OVTIKEIUEVO, TOPATOPONKAY KOl ETECAY OTOVS OPOUOVS. 2TV Y0P TEOIVH TEPLOYN
oofopés {nuicg ota TEPLPOLIO, KO TOVG EAQLAVES, O OPIOUOS UBAIOTA TWV EAOLOOEVIPWV
UEIDONKE onuovTiKG Katd TOTOVS. Xyedov 10 1010 TOpOTHPNONKE TOV ETMOUEVO UNVO.
Ipopavag n Overia éxinée oloxinpo to vioi.»

(M. T'. Hoprapdg, Kpntikd Xpovikd, 1949 o. 342).

AMG ko o Tpdo@ota yeyovoto onme avtd g 18™ — 19" Arxpidiov 1991 1 g 5™
Ampiiiov 1994, elvar yopaxTnplotiKd Topodelylato TG EVIovng Koté TEPITTAGCELS
HETOPOPEG VEPOVS KOVIOPTOL 6 OA0 TO VNGl Ko TpdkAnong {nuidv otig TOAELS Kot
otV Vmafpo, pe pHei®ON NG 0PATOTNTAG KOl UE TOYVTNTEG GVEROVL TOV EEMEPVOVV

moAAEC popéc Ta 100 yk./dpa (http://creteweather.blogspot.gr/).
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[Ipwv Tpoywpncovpe 6TV avdAvoT T®V 0OTGOOTOPEIDMV KOl TNG YEVIKOTEPNC EMOPAOTC
OV TPOKOAOVV Ol 0épleg UALEG Ol TPOEPYOUEVEG amd TNV AQPIKOVIKY NTEWPO,
OewpnnKe OKOMUO VO TAPOLGLOGTOLV OESOUEVO. TTOV  OPOPOVYV GUVOMKH 1TNG
npoéievon twv aepiov palov mov mpoceyyiCovv v Kpftn. Me apetnpio avtyv v
avéivon 0Oa axolovBncel ®C CLVEXEW, T EMICTOUEVI] TPOGEYYION MOV® OTNV
OLEPOUETUPEPOLEVT] APPIKAVIKT] GKOVI, TOV OTt®G Bo pavel, cUUPAAAEL OE GNUOVTIKO
Babud oty mocdTMTA Kol YNUIKN cOOTACN TOV OOPOVUEVOV COUATIOMV GTNV

aTHOGPALPO TNG avoTolkng Mecoyeiov.

6.2 XratioTIKI) EMEEEPYOOLO OEOOUEVOV OL1EVOVVONG AVELOV GTOV
ota0po Akpotnpiov ywo ta €11 2008 kor 2010

[Ipaypotomombnke otoTIoTIKY] 0vAdALON TOV JedOUEVOV  GLYKEVTIpOONG  HAlag
OLOPOVUEVOV COUATIOIMV, LE CLGYETION NG TPOEAELONG TV oepimV paldv, yio v
neployn tov Axpwtnpiov, yuo ta £11 2008 kou 2010, yio ta omoia vVEGPYEL TOGOCTIONN
TO HEYOAVTEPO HEPOC TOV OdouéveV Kol Katd To omoio £t pHeETpnOnke 1 idw
napapetpoc (PMip). Zvvorika o&iler vo mopatnpnoet Kovelg 0Tt 1 aépla nale mov
eBavel otV mEPLoyM ™G avotoAkng Mecoyeiov, pumopel va mpoépyetal ite amd v
010 TV meployn, €ite amd o TOAD MO HOKPLVY], OTMOG (QOIVETOL OTIS TOPAUKAT®

YOPOKTNPLOTIKEG omicBomopeieg Tov axoAovBovv (Ewova 72).
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NOAA HYSPLIT MODEL NOAAHYSPLIT MODEL
Backward trajectory ending at 1200 UTC 13 Aug 10 Backward trajectory ending at 1200 UTC 19 Apr 08
GDAS Meteorological Data GDAS Meteorological Data

T

B > ored ) 5 M

Source % at 3540N 24.00E
Source % at 3550N 2410 E

Meters AGL
Meters AGL

06 00 18 12 06 00 18 12 06 00 18 12 06 00 18 12 06 00 18 12 06 00 18 12 06 00 18 12 06 00 18 12 06 00 18 12 06 00 18 12
08/13 08/12 08/11 08/10 08/08 04/18 04/18 04/17 04/16 04/15

Job 1D: 16045 Job Start: Mon Jul 21 12:31:03 UTC 2014 Job 1D: 314443 Job Start Tue May 26 114520 GMT 2008
Source 1 lat.: 35.400000 lon.: 24.000000  height: 500 m AGL Source 1 lat:35.5 lon.: 241 height: 500 m AGL

Trajectory Direction: Backward ~ Duration: 120 hrs Trajectory Direction : Backward  Duration: 120 hrs ~ Meteo Data: GDAS1
Vertical Motion Calculation Method: Model Vertical Velocity Vertical Motion Calculation Method: Model Vertical Velocity

Meteoralogy: 00002 8 Aug 2010 - GDAS1 ((x) Produced with HYSPLIT from the NOAA ARL Website (http:/www.arl.noaa.goviready/) (B)

Ewévo 72 OmeOomopeicg mov (o) kKwvoOvtan emi 5 nuépeg, mpv v apocéyyion tovg otnv Kpit,
OTIV EVPVTEPT TEPLOYN] TOV VNG00 Kot (B) Tpoépyovror amd tnv weproy] s Kapaipfucic.

[MopatpnOnke kat’ apynv po aloonueiom otafepodTnTo 0TI UEGES TIUEG TOV dVO
etov. H péon yun yw 1o €rog 2008 Bpébnie 38,3 (£24,7) ug/mg, VO M avtioToym o
10 2010 frav 39,3 (+£27,8) ug/m3. Kot o1 dudpecoc tyég eivol 6tatiotikd Kovid kot
foec pe 31,1 won 32,2 ug/mS, avTIoTOl(O. XYETIKOL HE TIG OKPOiES, MEYIOTEG KO
eMdyloteG, TWES TV 000 TEePlddmV, mopatnpninke OTL, evd ol eAdYIOTEC OYEOOV
tovtilovron (11,0 won 11,4 ug/m3 vy to 2008 won to 2010, avtictorya), ot péyloteg

TOPATNPOVUEVES TIUES dtapépovy onpavtikd (164,6 kot 297,9 ug/mg, avticTolya).

YvvolMka moapatnpnOnke Ot kotd tov prva dePpovdpro tov 2010, kor wo
oLYKEKPLUEVO, KaTd T didpketo Tov 2% dekoanuépov (10-20/02/2010), katoyplenkoy
Kamolo  eEoupeTikd  €viova  QOIVOUEVO  UETOQOPAS oKOVG omd v Popeia
napaboraccio (ovn g Aeping (yopeg APpom, Tovnoio kot AAyepia) mpog v
TEPLOYN TG avatolknig Mecoyeiov. Ot péoec nuepnoteg Tipég yio tqv 107, 18" ko 20"
deBpovapiov 2010 Ppéonkay {oec pe 297,9, 162,5 kar 194,9 pg/m?, avtictoyw, evéd ot
péyloteg péceg wplaieg TEG GLYKEVIPWONG ompoLUEVOV copatdiov PMiy v v
10" xou v 20" Tov pAva petpridnkoy ioeg mpog 1039,5 ko 390,3 ug/m3. Avtr| givoe 1
KOpLoL outio TG EPEAvIoNng ToAD peyodlvtepng pEYomg Tyung 1o 2010 oe oyéon e

exetvn Tov 2008.
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Eniong moapammpnOnke 011, katd TPOGEYYIOT, Ol TIHES GLYKEVTPMOONG KVUAIVOVTIOL GE
enimedn K4t TV 35 ug/m3 o€ m0cootd 60 %, petald 35 ko 50 pg/m3, katd 20 %,
eva 10 vroAouro 20 % mapovctalet TIEG PeYOADTEPES TOV NUEPNGLOL BecpoBeTnuévon
opiov tov 50 pg/m® (35 vrepPhoeg / nueporoyakd £toc). o cuykekpévo 67
nuépeg (amd tig 362 mov petprdnkav) to 2008 ko 74 pépec (amd 115 cuvolkd 350)
tov 2010, mapovciacav vynidtepeg T0L Oopiov péoceg muepnoleg TéS. TToAv
TEPIOCOTEPEG, TEPIMOV SUTAAGIEG, KOl Yo TIG 000 YPOVIEG, amd TO Oplo TV 35 NuepdV
Kot PE pio pkpn Taon adENoNG TOV NUEPDV LE GLYKEVTIPMOOT] COUATIOIMV TAV® 0o To.
50 ug/m?’, ov oG Ba mpémer va depeuvnBel mEPAUTEP® e TOADYPOVES CYETIKEG

LETPNGELS.

Qo160 Onwg Ba deytel oV avaivon mov akoAlovbel, TOAEG amd TG VIepPAoelg
aVTEG, OPEIAOVTOL ATOKAEIGTIKA 1) €V LEPEL GTO PAVOLEVO PETAPOPAS GKOVG Ol TNV
gpnuomompuévn Lovn g Popeiov Appkng. I'a Tov Adyo avtd Ba mpémet evogyopévmg
va AneBel pépuva otig oyetikég Kowotikég Odmnyieg kot Nopobeoia, mpokeipévon va
Aoppdvovtar VITOYN OTIG GYETIKEG VITOYPEDGELS GLUUOPPMOTG KAOE YDPAG, Ol GYETIKEG
E101KEC PLOIKEG KOl KALATIKEG CLUVONKEG TOV EMKPATOVY GTNV TEPLOYT 1] EVOEYOUEVMOG
Oo mpémer M T CLYKEVIPMOONG VO GULGYETIOTEL HE TNV YNWKH GVUOTOCT TOV
alwpovpevev copatdiov. [pdypoatt n ymukn cdotaon de Oa pog ddoel poviyo o
EIKOVOL TNG EMKIVOLVOTNTOG HOG OULOWPOVUEVIG COUATIOWKNG Mdlag, oAAd Oa pog
EMTPEYEL VAL OVIYVEVGOVUE LE IKAVOTOMTIKY oKPIPela, HEC® doyVOOTIKOV AdYmV Kot
avaADGE®V, TIG TNYES TPpoéhevong ¢ nalag avtng. Mia Tpdtn Tpoctabeio Tpog Tov
okomd owto, elvar . Kowotwkny Odnyio 2008/50/EK  ywoo v modtnta tov
OTHLOGQAIPIKOD 0Epa, TOL AQUPBAvVEL VITOYN TG TN GLUPOAN] PLOIKAOV YOV CTA

LETPOVLEVOL ETTEDN OLOPOVUEVAOV COUATIOIOV.

X ovvéyela €yve mTPoomdlel Voo GUGYETIGTOOV Ol TIHES CLYKEVIPMONG TWV ETMV
avtoV, pe T devbuvon Tov avEROL Kot TV TPOEAELON NG aéptlag nalag mov eHavel
omv mepoyn Axpotnpiov, omv avotolkn Mecodyeo. Ta amotedéopata g

avdAvong avtig mapovstalovtor cuvontikd otovug [ivakeg 24 ko 25.

MMivokog 24 XtatioTik) avdlven ywo v oetio Tov etdv 2008 kot 2010 tng dievbuvveng Tov
OVEROV KOl TNG GUYKEVIPMONG OLOPOVUEVIG COUATIOLOKNG VANG, YO TIS AEPITTOGELS TOV 1)
tehevTaia givon Tave ané 35, Tavo omé 50 1 petasd Tov 35 ko 50 pg/m’.
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2008 kan 2010

[TA0oc nuepav | ITAnBoc nuepav | TIAn00g nuepdv

Atevbovvon avépov y1a Copio > 10 Cpmao > T 50}19/m3>
35ug/m’ 50ug/m? Cemio > 35ug/m’

Bopetot (B) 80 (52,6)* 34 (67,1) 46 (41,9)
Bopeloavatolikoi (BA) 64 (57,3) 31 (75,0) 33 (40,7)
Avatohkoi (A) 5(51,3) 2 (70,5) 3 (38,6)
Notoavatoiikoi (NA) 8 (51,1) 4 (62,0) 4 (40,1)
Noétot (N) 30 (88,4) 22 (105,6) 8 (40,9)
Notodvtikoi (NA) 30(72,3) 18 (92,4) 12 (42,1)
Avtikoi (A) 38 (53,0) 18 (67,1) 20 (40,3)
Bopeiodutikoi (BA) 40 (51,6) 12 (74,3) 28 (41,8)
YYNOAO (712) 295 (59,1) 141 (78,6) 154 (41,3)

* ¥ty mapévheomn 1 avTicTOlYN GLYKEVTPOOT TOV AMPOVUEVOV COUATIIIMV.

H avéivon tov 600 etov, £€dei&e o emavorapfovopevn Katdotoorn, 6Gov agopd
dupopeg mapatnpnoels. Epsuvnnkav, kat’ apynv, katd mOGO Ol GLYKEVIPAOOELS
Eemepvov TIG oplakég TIEG Tov 35 ko 50 ug/m?’. To Baockd evpnuo cuvictatol 6To
0Tl TO TOGOGTO TV UECOV MUEPNOL®V TIUOV GLYKEVIp®ONG mov Eemepvouv ta S50
pg/mg, elvar Katd Tpocéyyion 160 PO T0 AVTIGTOYO Yo TYES CLYKEVTPMOONG UETAED
35 ko 50 pg/mg, omwg aivetar otovg oyetikovg [ivakeg 24 kot 25. 'E1o1 cGuvokd yio
115 712 nuepnoteg Tyég Tmv dvo eetalopevov etdv (2008 kot 2010), or 141 (mocootd
19,8 %) Eemepvovv Ty TR 50, pe péon T 78,6 ug/me, evéd ot 154 (mocooto 21,6
%) eivar petakd 35 kon 50 pg/m® (uéon T 41,3 pg/m®). Hpooeyyiotikd SnAadn, oTic
10 touyaieg moapatnpnoels ovykévipmong HAlag owpoduevOY cOUOTOIOV otV
neployn Akpotnpiov, ot 6 glvar kbt ™G TWNG 35, ot 2 peta&d 35 kot 50 Kot ot

vrorowmes 2 mave omd to 50 pg/me.

Hivaoxog 25 Empépovg ototiotiki avaivon yio ta £t 2008 kon 2010, tng d1e00vveng tov avépov
KOl TG GUYKEVTPMGNS GL®MPOVIEVIIS CONATIOLUKNG VANG, Y10 TIC TEPITTMOGELS OV 1) TEAELTUIM
givon Tavo amé 35, Tave ané 50 1 peTatt Tav 35 ko 50 pg/m’,

2008 (mepiodog 21/11/2007 — 20/11/2008)

AtevBovvon avépov MmBog nuepadv | IIANn0oc nuepdv | [MAn6og nuepdv
Y10t Cpmzo > v Cppmao > v 50pg/m*>
35ug/m? 50ug/m? Cemio > 35ug/m®
Bopetot (B) 53 (52,2) 22 (67,1) 31 (41,6)
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BoproavatoAikoi (BA) 32 (56,9) 15 (74,9) 17 (41,0)
Avatohikoi (A) 1(37,6) 0 1(37,6)
Notioavatohikoi (NA) 2 (51,0) 1(62,4) 1(39,7)
Notiot (N) 11 (89,1) 8 (107,5) 3(39,9)
Notodvtikoi (NA) 16 (71,2) 10 (88,4) 6 (42,4)
Avtikoi (A) 13 (62,6) 7 (82,7) 6 (39,3)
Bopeiodvtikoi (BA) 17 (48,5) 4 (72,5) 13 (41,1)
YYNOAO (362) 145 (58,5) 67 (78,7) 78 (41,1)
2010 (mepiodog 15/11/2009 — 14/11/2010)
AebBvvon avépov IMmBoc nuepadv | IIAnboc nuepdv | IIAn0oc nuepdv
v Cppzo > v Cppmzo > Yo 50pg/m3>
35ug/m’ 50ug/m’ Como > 35ug/m°

Boépeiot (B) 27 (53,4) 12 (67,2) 15 (42,3)
Boploavatohikoi 32 (57,8) 16 (75,1) 16 (40,5)
(BA)

Avatolkoi (A) 4 (54,8) 2 (70,5) 2 (39,0
NotioavatoAikoi 6 (51,1) 3(61,9) 3 (40,2)
(NA)

Notol (N) 19 (88,0) 14 (104,6) 5(41,5)
Notiodvtikoi (NA) 14 (73,5) 8 (97,4) 6 (41,7)
Avtikoi (A) 25 (48,0) 11 (57,2) 14 (40,8)
Bopgiodvtikoi (BA) 23 (53,9) 8 (75,2) 15 (42,5)
YYNOAO (350) 150 (59,7) 74 (78,5) 76 (41,4)

* Ty mapévBeon 1 avtioToyn CLYKEVIPMON TV OLOPOVUEVMV COUATISIOV.

AvoATikdTEPO, TO TOCOGTO TV TIUAOV v amd 35 ug/mg, yw 10 €tog 2008 eivan
40,1 % xon yio o étog 2010, 42,9 % (ITivakog 25). H pukpr| dwopoporoinon opeiletat
OTO EVTOVO QAVOUEVA HETAPOPES okdvng Tov Defpovdpro tov 2010 yia ta omoia Eywve
AOYOC TPONYOLUEVMS KOl LOAAOV O TTPOKELTAL Y10 ALEAVOUEVT] TAGT] GUUUETOYNG TNG
APPIKOVIKNG OKOVIG GTO GUVOMKO copatidtakd 6olbyo g meproyns. Onwg kot va
"YEL TAVTMOGC, OTONTOVVTOL LOKPOYPOVIEG LETPTOELS TOAADV ETAV Y10 GYETIKA aS1OmoTA

ovUTEPACUATA.

Ytoug Ilivakeg 24 wor 25 mopatnpodpe xoboapd OTL oL TWES GLYKEVIPWOONG

emnpealoviot kabopioTikd amd v omchomopeio kKot TpoéAevon g aépiag palag mov
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@Bdavel oty mepoyn. 'Etot, aépieg paleg mov mpoépyoviat amd vOTIES Kol VOTIOOVTIKEG
dtevBuvoelg, OMAadn amd mEPLOYES OOV EKTEUTOVTIOL LEYAAES TOGOTNTEG OUMPOVUEVDV
ocOUOTWOIOV otV atudseapa, TAPoLGSLALoVY TIHEG GLYKEVIPOONG O®POVUEVEOV
COUOTOIOV ELPAVAS LEYOADTEPES. ZUVOMKC, Y10 VOTIEG O1EVOVVOELG | HEGT OLTH TIUN
elval ion pe 88,4 ug/m3, EVO Y10 VOTIOOVTIKEG 72,3 ug/mg. AvtiBeta Y100 OAeC TIG AALEC
TEPWMTMOOELS Ol PEoEG TIEG Kupaivovtal amd 51,1 (yio NA devbovoelg) uéypt 57,3

ng/m® (y1o BA 81c000voerc).

A&iler va onpelmdei 611 o1 Bopetot kKot o1 PopetavaToliol avepol, Tapovctdlovy To
HEYOADTEPO TOGOGTO GLUUETOYXNG GE OTL APOPA TILEG CLYKEVTPMONG LEYOADTEPEG TOGO
tov 35, 600 kot Tv 50 ug/ms, KATL TOV €ivol GYETIKA avapevopevo kabag lval ot
AvePOL IOV TVEOLV GTNV TEPLOYN NG avaToMkng Meooyeiov pe v peyoaddtepn
ouyvotnto. Idaitepa v Bepvr mepiodo (mov oMV mapovoa avaivon ¢ TETO
Oewpeiton M tetpaunvn mepiodog lovviov — ZemtepPpiov) ot dvepor avtol degv
KatoAapPavouy povéya v tpmdTn 0Eom og GLYVOTNTA ELPAVIONS CTNV TEPLOYT], OAAA
OLVTEAODV KOl GTNV HETAPOPH OWPOVUEVOV COUATIOI®MV, 0AAL Kol GAADV 0EPLOV
TPOOPOU®V  EVAOCEMV, Oomd UEYOAOVTOAES Omwg elvar 1 ABnva  wor 1
Kovotavtvodmoin. EEallov, évag peydhog 6tOA0g TAoimVv peTapopds tetpelaion Kot
euowo¥ aepiov Kiveiton kabnuepva ot Mavpn Bdracca, to otevd tov Boomdpov
Kol gv ovveyeia oto Aryaio [Téhayog, o apBuog Tov omoiov petafdAietal avaroyo pe
TIG YEOTOMTIKEG GLUVONKES, TAPOUUEVEL OCTOCO TAVTA VYNAOG KaBmG amoterel éva amd
10 OCIKA EVEPYELOKA LOVOTATIO. LETAPOPAS TOV OPLKTOV Kavcipwv g Pooiag kot

tov Kavukdoiov yopov mpog T1g E0pOmaikes oyopés.

Eivor yopaxtmpiotikd 0tt M omicBomopeion mov Eekvd amd v Mavpn Odracca,
dwoyiler axoAovBmg TV atpoceopa mave ond tov Bdéomopo xor v I[16An,
akohovBel v ypapun BA mpoc NA Awyaio xou xatoAnyet ommv Kpnt, elvol pa
oYedOV LOVIUN Katdotoon Yy LeYIAeS Bepvég ypovikég meprodovs. Tlpdkettar yo Ta
YVOGTO LEATEUL, TTOL TVEOLV KaTA TN S1dpKeELD TOV Kohokaptod oto Atyaio [TéNayog.
‘Etot yuo mopadetypo tic mepiodovg 21-30/06/2008, 10-18/07/2008, 27/07-09/08/2008,
12-16/08/2008, 19-25/08/2008 xok. emovolopfdvetar 1 oxedOV TAVTOCTUN HOPOT|
omiobomopeiog, YopaKTNPIoTIKO Tapddelypa ¢ omoiag amotelel 1 Ewova 73 mov

OKOAOVOEL.
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NOAAHYSPLIT MODEL
Backward frajectory ending at 1200 UTC 25 Aug 08
GDAS Meteorological Data

Source * at 3550N 24 10 E
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Job 1D 230682 Job Start. Wed May 27 05:0153 GMT 2009
Source 1 lat.:35.5 lon:24.1  height: 500 m AGL

Trajectory Direction: Backward  Duration: 120 hrs  Meteo Data: GDAS1
Vertical hxmmn Calculation Method: Model Vertical Velocity
Produced with HYSPLIT from the NOCAA ARL Website (http /www arl noaa gov/ready/]

Ewéva 73 XapaktnproTikd wopddctypa omodomopeiag, mov dgiyvel TV Kivion TV agpiov palav
6Tav otV mePLoy] T0V Aryaiov Tvéovy To YVOGTE pehtépa, avepor ané BE dievBivvoeic.

‘Exer evduogpépov ®ot060 vo mapatnprosl kavelg 0Tt ot PopeloavatoAkol avepot
petapépouvv pog v eEetalopevn mepoyn oépleg naleg pe eoptio OUATISIOV GTNV
3" kot oepd Béom, petd tic N kot NA Sievbdvoeig (Lazaridis x.d., 2008). Zvvolikd
eEdAhov, Thveo amd Tig oég kot yio v akpifeta 77 ond t1g 141 nuépeg 6mov 1 TIUN
ovykévipoong palog Eemepvd to 50 ug/ms, Ol TVEOVTEG GVELOL TPOEPYOVTOL OO
Bopeleg, Popelodvtikég M Popeloovatolkég OevBuvoels. Tlpodkertoan, ®g emt 10
TAEIGTOV, Y100 TIC TEPIMTAOGELS EKEIVEG TTOL TPWTOYEVI] AOPOVUEVE GOUATIOW amd TNV
aventuypévn Propnyoavikd dvtiky Evpomn, v avepyodpevn Propunyovikd ovotoikn
Evpdmn 1 axdpa minciéstepa mpog v Kpntn peydia aoctikd kévipa, 6mmg givorl ot
norelg g Kovotaviivoumoing kot g AdBnvag mov mpoavapipdnkay, petapépoviot

votidtepa oty meproyn g Kpnng, oty avatoikn Mecsoyeto.

Ouwg, evd ot TIHEG TNG CLYKEVIPOONG TOV LOPOVUEVOV COUATIOIMV KupoivovTot Yio
11 BOpeteg devBuvoeic (B, BA, BA) and 67,1 ¢ 75,0 ug/m?’, v tig N kot NA €yovpe
péoeg tipég ioeg mpog 105,6 ko 92,4 ug/m?’, avTioTor(o. ALOTIGTOVEL ETOUEVOS KAVEIS
OTL, Yoo NUEPES e EMPOPLUEVO QOPTIO CLOPOVUEVOV COUATIOIOMV GTNV aTtUOSEALPO.
™G avatolkng Mecoyeiov e€attiog TG HETAPOPAS GKOVNG OO TV £PNUO Zodpa., Ot
aéplec pbleg amd votiodvTikég katevBuvoelg, oe oyéon pe t 0éom ™ Kprng,

petagépovv emiPapovpéveg aépleg paleg, mov tovAdyiotov ot 20-30 povadeg tovg (o€
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ug/m?’), umopoHv va. amodofohv 0T CLVEIGPOPA TNG OKOVNG Ao TIS EPNUOVS TNG

Bopetag Appkng (PA. Ko oyetikd Kepdioto 6.3).

H daitepn ovvelspopd ¢ petapepopevns okovng amd ) Zoydpa ota eninedo PMig
OV KOTOYPAPOVTOL GTNV TEPLOYN TNG AVATOAMKNG Mecoyeiov, emPeformdverot amd Tov
[Tivaxa 26 mwov axoilovdel. Edd @aiveton 6T Tovg punveg, amd tov Oxtdfplo péypt Ko
tov Mduo, oxeddv 10 ochvoro twv muepnolwv vrepPhoswv PMig ogeilovtal oe
OLEPOLETAPEPOLEVT] OPPIKOAVIKT] OKOVY, GE avTIOEON LE TIG TEPMTMGELS TOV UNVAV TNG

nepLodov lovviov — XemtepPpiov 6mov O cvpPaiverl KAt avdAoyo.

Emniéov mapatnpovpe OtL 1 GLUVEIGPOPA NG OPPIKOVIKNG OKOVNG OEV KAVEL TNV
EUOAVION TNG TAVTO GE TEPIMTMGELS OOV 1 GLYKEVTPWOT vrepPaivel To Oplo Tav 50
pg/mg, OALAQ GUUUETEYXEL KOl GE MEPWMTMGES TOL M TN Twv PMig, mapapéver oto
gvpog 35-50 ug/mg. ‘Etor mapommpovpe 6t amd 1o 38 cvvolkd epgpoviiopeva
emelc0ola okovng and ™ Zoydpa (Sahara events) tov 2008 to 10 eEehicoovtal o€
TEPIMTMOGEL TOL 1) GLYKEVIPMOOT OTNV meployn Axpotnpiov dev vrepPaiver ta. 50
pg/mg, eved yw Vv mepintoorn tov 2010 n avrtictoyn avaroyio givoar 23 ota 60
QOVOUEVO LETAPOPAS OKOVNG. X VYNAOTEPO MOTOCO TOGOCTO gu@avifovtol To
EVIOVOL QOIVOUEVO LETOPOPAS OKOVNG, OMOTE TPOKOAEiTOL M YvOOT Hel®ON NG
opoTOTNTOG OTNV  ATHOCEOIPO KOl Yoo KAmOleS dpeg ovvnbmg ot TéG mov
Kataypaeoviotl givor moAlamAdoleg tov opiov tov 50 ug/m3. YVYKEKPYLEVA Y10 TO
2008 01 28 amd 116 67 (41,8 %) vrepPaocelc, Yo Tipég Tave and 50 ug/m3, amodidovrat
o€ KOPO. GLVEICPOPE NG APPIKAVIKNG GKOVNG, EVM TO OVTIOTOLYO TOGOGTO Yo TO
ebpog cvykevipmoemv 35-50 ug/m3 N avaroyio eivar 10 otig 78 vrepPaoeis (12,8 %).
Avtictoya, ot avaroyieg yio to 2010 givan 37 otic 74 (50,0 %) v tov 50 ug/m3 Ko
23 otg 76 vmepPhoei petald 35-50 pg/m® (30,3 %). Ot dmotes SapopomooELS
HETOED T®V OVO ETMV GTNV GTATIGTIKY] OVAALGT, EVOEYOUEVOS, OTTOC TPOaVAPEPONKE,
vo. opeihovtol oTo £VIOVO QOIVOUEVO UETOPOPAS OKOVNG Tov EAafav Ympo ToV
dePpovdpro tov 2010 oy meproyn|, oe avtibBeon pe tov avtictoryo univa tov 2008
omov dev cLVEPT Kopio vépPaocn e g Tav 50 pg/m?® (Mivakag 26). Zvvolkd
TAVTIOG N TOPOVCO, GTATIOTIKY] OVAALCT] £0MCE TAPEUPEPT) OMOTEAECUOTO LE GANEC
gPyncieg otV mEPLOYN], Ol OTMOIEG KAVOLV AOYO Y10 TNV GUUUETOYN TNG OPPIKOVIKNG

oKOVIG o€ €va T050oTO Tepimov 10-20 % eni TV ene160dimV COUOTIONNKNG POTAVOTG
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o€ Meooyelakég yMPES, LE TN GLUUETOYN TNG OLEPOUETOPEPOLEVNG OKOVNG OTO. EMITESQ

Tov PMyg va Eemepvad eviote to 60 % (Goudie «.d., 2006).

Hivoxog 26 Xrtotiotiki] avalvon ava pive v to étn (o) 2008 ko (B) 2010, mov dsiyxver
GUUUETOYY] TNS UEPOUETOUPEPONEVIIG GKOVIG amtd TNV APk, 6T vagpPacsis Tov PMyy mov
KOToypagovtal 6Tov 61afpno Axpotnpiov.

2008 (mepiodog 21/11/2007 — 20/11/2008)
. Hpépeg pe Soppetoyn | Huépegue | Zvppetoyn Awpopd
Mrvog Comio > okovng amd | Cpmio > 50 | oxdvng amd QAVOUEVOV
35ug/m® Soydpa ng/m® Soydpa and Tayapo.
Iavovapiog 3 0 0 0 0
Defpovdiprog 2 0 0 0 0
Madpriog 12 7 3 3 4
Ampiliog 15 11 11 10 1
Méiog 16 5 7 3 2
Iovviog 19 1 11 1 0
TovAtog 21 2 12 2 0
Avyovatog 25 1 8 1 0
XentépuPprog 12 2 6 1 1
Oxtopprog 9 4 2 2 2
Noéuppiog 8 5 7 5 0
Aexéppprog 3 0 0 0 0
YYNOAO
HMEPQN 145 38 67 28 10
(362)
(o)
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2010 (mwepiodog 15/11/2009 — 14/11/2010)
Hpépeg pe Soppetoyn Hpépeg pe Soppetoyn Awpopd
Crmio > oKOVNG amd Cpmio > 50 oKOVNG and QOWVOUEVOV
35ug/m® Soydpa ug/m? Soydpa Soydpa

lavovapiog 5 5 2 2 3
DePpovdprog 10 10 8 8 2
MépTiog 9 9 3 3 6
Ampihog 15 5 4 4 1
Maduog 9 6 4 3 3
Tovviog 5 1 3 1 0
TovAtoc 21 1 12 1 0
Avyovotog 22 1 15 1 0
YentéuPplog 21 4 10 2 2
OxtdPprog 12 7 7 6 1
Noéuppiog 14 4 3 3 1
Aexéppprog 7 7 3 3 4
XYNOAO

HMEPQN 150 60 74 37 23
(350)

B)

6.3 Erei60010 peta@opdc oxovig amo tnv opera A@pikn — Xoppfoin
TOVG OTNV CONATIOWOKI] CVYKEVTPMOT) T1|G avaToMKNg Mecoyeiov

Mo v ektipnon tov eavopévav PeTaPopis okovng amd v meployn g Popelag

Appng ypnoomombnkay ta eENg kprtnplo, ta onoio Bo Empene va 1IKOVOTOlovvVTOL

tavtoyxpova, yo va Bewpnbel 0T pio ovykévipwon mov UETpATOL GTOV oTOOUO

Axpotnpiov, £xetl 0exBel TNV NIOPAOT APPIKOVIKNIG AEPOUETAPEPOUEVIS GKOVIG.

1. Noa vrepPaiver n perpovdpevn HEoN NUEPNOLO GLYKEVIPWOGT), GTNV TEPITTOON

pétpnong tov kAdoupatog PMig ta 35 ug/mg, N 6TV TEPIMTMOOT TOL KAAGHLOTOG

PMy5 ta 25 pg/ m>. Ot TIEG OVTEG €fvo KaTh TPOCEYYIOT Ol LECEG ETNOLES TIUEG

7OV Kataypdpoviol otov otabud tov Akpotnpiov (Kopanakis k.d., 2012).

2. H omcBotpoyiés tov agpiov palov, yo 5-vOnquepn avaymyn, vo 1Koavorolohy

Ta €ENG KT ploL:

I.  TovAdyotov t0 60 % TOVL YPOVOL CVTOV VA KIVOOVIOL GE VOTIOTEPES TNG

Kpfng meproyés (kdtm v 35° Bopeia).
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ii.  TovAdyotov Tic 2 amod T1c 5 nuépeg 1 aépra. pala va Kveiton mhve amd tnv
Agppwcavikn Hrepo, eved av o xpdvog avtdg sivar amd 1-2 pépeg n aepua
nalo vo @Bdaver otmv Kpntn 11 endueveg 24 dpeg and TN OTIYU| TOL

QPNVEL TNV QLPPIKOVIKT] OKTH).

No onueiwbel €0d 6Tt VREAPYOLV OPKETEC TEPWMTMOOELS Omov o1 aépleg Ualeg
TPOEPYOVTOL OO TNV APPIKOVIKN NTEPO OAAL OEV ELVOEITOL 1) LETAPOPH CKOVIG, KL G
€K TOUTOVL OgV KOTOYPAPETOL avOY®MON 1TNG OCLYKEVIPMONG TMV  O®POVUEVEOV
copatdiov otov otafud tov Axkpotnpiov. o ¢ Nuépeg avtég eivar SVCKOAO va
extunOet N OYmopln GLVEIGPOPAC OTNV TEMKN OCULYKEVIP®OT, Kl EMOUEVMS OEV

KOTOYPAPN KOV G QOIVOLEVO LETOPOPAS GKOVTG.

Ytov mopakdto extevny [livaxa 27, mapovcsidlovior t0 oHVOAO TOV EMEGOdIMV
HETAPOPEG oKOVNG Ao TNV AQPPIKN TPOS TNV ovaToAkn Mecsodyeto ya ta £t amd 2003 —
2010 won 2013. Ztov mivaka epgavifovtol Katd cepd, 1 MUepounvio. EKONAMONG TOL
(QOLVOUEVOD, 1) TOPAUETPOS OV HeTPLOVTaV TV Nuépa exeivn (PMig 1 PM2s5), n xpovikn
S1apKeLa. Tov ne1608iov (o€ GPES), 1 Péytot péon wpraio Ty (oe png/m) mov petpidnke
amd TO OPYOVO GLVEYOVS KATOYPOPNG TNG CLYKEVIPMONG TNG COUATIOKNG VANG, I HEGN
NUEPHOIOL T Yl TV MUEPD Tov emelcodiov (oe pg/m?), kabde kow 1 ydpa N YOPES

TPOEAEVONG TOV aEPi®mV poldv.

Hivoxog 27 ZtatioTikG peyédn tov vagppaccov okovig yia ta £tn 2003 — 2010 ko 2013 ko
AOPO / -€5 TPOELEVGNS TOV KOVIOPTOV.

Awdpkewn Méyio péon Méon ,
, , , , p Xapa
Hpepopnvia PM gnE60diov | opraio Tipn nueproa T00E)EVG
(h) (ng/m’) Ty (ug/m?) | "POTEONS
2003
9 Xentepuppiov PMy, 7 108,5 60,0 APOm
1 OktoPpiov PMy, 3 59 39,5 Tovnoia
Alyepia
4-7 Oktoppiov PMy, 61 308,5 4:45,3 Tovnoia
5:65,5 Alyepia
6: 96,0 ABOm
7:67,1
17 OxtwBpiov PMy, 4 40,5 33,3 ABOm
19 Oktoppiov PMy, 6 131,0 40,1 Apon
Atyvrtog
20 Oktofpiov PMyg 7 1445 90,9 Apon
21 OxtmBpiov PMy, 4 139,5 70,1 Mapdxo
Alyepl
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APon
22 OktoBpiov PMyg 6 80,5 71,4 Apon
Atyvmtog
23-25 OxtoBpiov PMjg 41 138,0 23:76,8 Apon
24:79,5 Atyvmtog
25: 56,5
31 OxtoBpiov PMy, 4 153,0 45,5 Tovnoia
Alyepia
18 Noeuppiov PMy 3 69,5 31,8 APom
Atyvrmtog
27-28 Nogpfpiov PMj 6 52,5 27:43,3 Apon
28: 34,6 Afyvmtog
29 Noguppiov PMyg 5 47,5 29:35,3 Mapoxo
Alyepia
Tovnoia
7 AekepPpiov PMyg 3 42,0 32,7 Apon
14 Aekepppiov PMy, 15 83,5 46,4 ABOM
Alyepia
2004
16 ®eBpovapiov PMy, 3 57,5 50,5 APOm
23 ®efpovapiov PMy, 6 155,5 42,5 AP
Afyvmtog
24-25 Defpovapiov PMy, 25 149 24:70,0 APOm
25:32,0 Afyvrmtog
26-29 defpovapiov PMy, 78 512 26: 82,8 Mapodro
27:189,8 Alyepia
28:82,0 Apon
29:29,5 Atyvrtog
27-28 Maptiov PM;s 29 123 27:754 Alyepia
28:58,9 APOM
4-6 Maiov PM;s 35 454 4: 68,5 Apon
5:98,4 Aiyvmtog
6: 43,0
6 Mdiov PM;s 18 132 43,0 APOn
Atyvmtog
7 Moiov PM;s 11 78,5 38,0 Tovnoia
Alyepia
9 Moiov PM;s 12 210,5 43,6 Tovnoia
Alyepia
10 Moaiov PM;s 8 98 26,8 Tovnoia
Alyepia
12 IovAiov PM;s 20 151,5 30,0 Alyepia
Tovnoia
2005
20-21 Iavovapiov PM;s 23 87 20: 26,4 APom
21:423
25-27 Iavovapiov PM;s 50 1615 25:375 APom
26: 77,7 Tuvnoia
27:77,6 Alyepia
15-16 dePpovapiov PM;5 20 192,3 15: 53,8 APom
16: 20,9
17-18 dePpovapiov PM;5 6 75 17:27,0 Alyepla
18: 20,7 Tuvnoia
5-6 Maprtiov PM,5 13 143 5:39,2 Mowprravia
6: 29,9 Alyepia
APon
17-19 Maptiov PM; 5 37 66,5 17:31,5 Apon
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18: 33,6 Tovnoia
19: 27,4
28 Moprtiov PM,5 21 316 91,5 Apon
11-12 Ampiriov PM,5 22 73,3 11: 48,6 Apom
12: 22,1
13 Anpiriov PM;s 6 74,8 27,3 Tovnoia
Alyepia
16-17 Ampiriov PM,5 25 780,0 16: 27,4 Apon
17:282,4 Tovnoia
Alyepia
Afyvmtog
19 Moiov PM_5 9 78,5 36,7 Apon
Afyvmtog
25-26 OxtoBpiov PM,5 22 152,8 25: 28,8 Apom
26: 474
27 Noeuppiov PM;s 14 152,8 33,1 Afyvmtog
1-2 Aexepppiov PM;s 18 59,8 1:25,8 APom
2:31,2 Afyvmtog
14-15 Aexepppiov PM;s 14 125,3 14: 25,1 Alyepia
15: 33,4 Apon
Afyvmtog
29 Aekepppiov PM;s 8 61,3 29:27,8 Alyepia
ABin
2006
4 Tavovapiov PM; 5 9 83,8 29,4 APom
23-24 deBpovapiov PM;s 21 718,3 23:38,7 Mapodro
24:211,0 Alyepia
APom
Tovnoia
26 ®efpovapiov PM;s 7 65,8 28,8 Tovnoia
28 defpovapiov PM;s 17 100,8 61,5 ABom
Atyvrtog
22-23 Maptiov PM;s 49 160,5 22:45,1 Alyepia
23: 39,2 Tovnoia
7-8 Ampiriov PMy, 28 780,0 7:171,0 AP
8:52,3
20 Tovviov PMy, 8 503,6 116,5 Alyepia
21 Tovviov PMy, 3 398,2 52,8 Alyepia
21-24 Avyodotov PMy, 61 52,8 21:50,6 Alyepia
22:59,6
23:48,9
24: 38,8
18 Zentepfpiov PM;5 5 54,3 25,8 Tovnoia
2007
27 TIavovapiov PM;s 3 158 25,0 AP
Atyvrtog
21 Maprtiov PM;5 8 68 39,1 APom
29-30 PM, s 11 60 29:22,0 Tovnoio
Maoprtiov 30: 28,0 Alyepia
5 Maiov PM;5 3 60,5 26,4 Maopodko
Alyepla
Tvvnoia
1-4 NoguPpiov PMy, 58 2285 1: 1409 APom
2:136,5 Afyvmrtog
3:98,3 Alyepia
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4: 46,6
4-5 Nogpppiov PMy 15 120 46,5 APim
15-18 Noguppiov PMyg 53 252 15: 53,6 Apon
16: 68,2 Afyvmtog
17:90,6 Alyepia
18:138,7
2008
8 Iavovapiov PMy, 7 126,8 42,6 AP
16-17 Iavovapiov PMy, 5 85 16: 32,8 APom
17: 29,0
7-8 Defpovapiov PMy 21 95 7:35,6 Atyvmtog
8:33,1 Apon
6-7 Maptiov PMy, 8 74,5 6: 33,85 Atyvmtog
7:40,92
9-10 Maprtiov PMyg 21 102,3 9:44,0 Apon
10: 41,8 Tovnoia
Alyepia
13-14 Maprtiov PMy, 13 151,3 13:77,3 Tuvnoia
14: 26,9
20-22 Maptiov PMy, 33 2545 20: 46,8 APOM
21:74,5 Mowprravio
22-24 Maptiov PMy, 50 311,8 22:40,3 APOM
23:119,6
24:69,9
9-10 Ampiriov PMy, 45 177,3 9:98,2 APOM
10: 94,2 Tovnoia
12-13 Ampiriov PMyg 64 339,1 12:138,6 Apon
13:116,3 Tovnoia
Alyepia
18-20 Ampiiiov PMy, 41 265 18:76,9 AP
19: 152
20:103,3
21-22 Ampihiov PMyq 47 263,5 21:146,6 ABOM
22:143,0 Atyvrtog
2 Maiov PMyg 11 267,8 66,7 Apon
3 Maiov PMy, 7 177,3 59 ABOM
20 Moiov PMy, 15 176,3 53,5 Mavptravio
Alyepla
ABOM
29-30 Maiov PMy, 8 4948 29:84,1 Alyepia
30: 55,8
1-2 Tovviov PMy, 5 446,8 1: 76,4 ABOM
2:52,5 Atyvrtog
3 Tovviov PMy, 8 128,5 50,5 Atyvmtog
Yovdbv
4-5 Tovviov PMy, 12 226,5 4: 64,5 ABOM
5:59,0 Afyvrtog
20-21 Iovviov PMyo 18 170,75 20: 59,2 Alyepia
21: 46,2
30 Iovviov PM;, 2 838,5 67,3 Nuynpia
Toavt
APom
14-16 Xentepfpiov PM;, 45 461,7 14: 84,3 Apon
15: 67,7
16: 74,4
3 OktwPpiov PMy, 4 200,5 63,3 Afyvmtog
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31 OxtwBpiov PMy 39 116 31:61,7 ABOm
-1 NoguBpiov 1:70,0
2-6 Nogpppiov PMyg 77 181,5 2:51,6 Apon
3: 85,7 Atyvmtog
4:95,1 Mavprravia
5:951 Moi
6: 82,3 Alyepia
Tovnoia
29 Noepfpiov PMyg 10 101,8 68,6 Atyvmtog
2009
23 Tavovapiov PMy, 14 831,8 253,8 Afyvmtog
25 Tavovapiov PMyq 15 152,5 73,0 Alyepia
Tovnoia
27 Iavovapiov PMyq 16 205,3 110,4 Alyepia
APom
Tovnoia
2-3 Defpovapiov PMy, 37 102,0 2:55,7 APom
3: 68,4
4 deBpovapiov PMy, 14 2147 94,2 APom
Atyvrtog
6-8 defpovapiov PMyg 47 229,25 6:112,9 Moavprravia
7:134,0 Alyepia
8:89,1 APom
4 Mopriov PMy, 18 159,8 53,6 APom
5-7 Maptiov PMy, 48 636,5 5:160,1 Atyvrtog
6: 237,91 APom
7:111,18
31 Mapriov PMy, 10 83,8 45,8 APom
1 Ampidiov PMy, 12 90,5 60,5 Alyepia
Tvvnoia
APom
2 Ampikiov PMy, 2 122 51,0 Alyepia
Tvvnoia
3 Ampiriov PMy, 19 90,8 62,3 Alyepia
Tvvnoia
4 Ampihiov PMy, 14 159,0 50,7 Alyepia
Tvvnoia
13-14 Ampiriov PMy, 15 185,3 13: 56,5 Alyepia
14: 70,5 Tovnoia
16 Oktwppiov PMy, 4 285,8 50,4 AP
Atyvrtog
15-16 Aexepppiov PMy, 15 353,8 15: 68,8 ABom
16: 97,5 Afyvmtog
18 Aekepppiov PMy, 5 155,3 41,0 Alyepia
Tuvnoia
20 Aekepppiov PMy, 13 189,8 98,2 Alyepia
Tovnoia
APom
24 Aekepppiov PMy, 7 1575 39,0 Mapdko
Alyepla
Tvvnoia
APon
30 Aekepppiov PMy, 20 77,0 29: 29,3 Alyepia
30: 44,3 Tovnoia
2010
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28-29 Iavovapiov PMy 20 163,3 28: 85,2 APom
29: 63,4 Tovnoia
Alyepia
10-11 defpovopiov PMy 14 1039,5 10: 297,9 APom
11: 20,8 Tovnoia
Alyepia
17 ®ePpovapiov PMy, 16 195,3 87,8 Tovnoia
18-19 defpovapiov PMyg 23 338,3 18:162,5 Mapodko
19:81,8 Alyepia
Tvvnoia
19-20 defpovapiov PMyg 32 390,3 19: 81,8 Alyepla
20:194,9 ABin
21 ®eBpovapiov PMy 4 359,5 62,0 Mapdko
Alyepia
Tovnoia
7-8 Maptiov PMy 27 291 7:42,1 Afyvmtog
8:67,4
16-17 Ampiiiov PMy, 33 279 16: 58,1 APom
17: 46,5
18-20 Ampiiiov PMy, 37 105 18:53,8 Tovnoia
19: 62,8 Alyepia
20: 30,8 Apon
14 Maiov PMy, 14 250 58,4 Tovnoia
Alyepia
Mapdko
15 Maiov PMyo 12 490 1441 Alyepia
Mapdko
5 ZentepPpiov PMyg 11 277 39,8 Tovnoia
Alyepia
Ao
29 ZentepPpiov PMy, 12 160 110,6 Tovnoia
ABin
12-14 OxktoPpiov PMy, 51 229,5 12:384 ABom
13:123,6 Afyvrtog
14:134,7
15 Oxtmppiov PMy, 15 212,5 51,9 Tovnoia
Alyepia
Mapdko
18 Oxtoppiov PMyg 9 469,3 97,6 Apon
Atyvrtog
Tvvnoia
26-27 Oktofpiov PMyg 16 350,5 26:79,9 Apon
27:55,8 Afyvrtog
5 Noguppiov PMy, 4 1410 60,6 APom
Alyepla
7-8 Noguppiov PMy, 9 1345 7:55,6 APom
8:44,2
2013
6-7 Ampihiov PMy, 23 112 6: 58,7 APom
7:64,3 Afyvmtog
12 Ampiriov PMy, 4 132,5 75,9 Tovnoia
18 Maiov PMyq 7 240,4 112,7 Atyvrtog
20 Maiov PMyg 24 346,5 148,6 Moawptravia
Madn
Alyepla
Tuvnoia

255




21 Moiov PMy, 23 169 1442 APom
23-24 Maiov PMy, 18 312 23:121,4 Tovnoia
24:52,6 Alyepia

28-30 Maiov PMyg 28 367 28:85,5 Apon
29:238,2 Afyvmtog
30: 150,1 Tovnoia

13 ZentepPpiov PM;s 6 237 70,3 APom
16 ZentepPpiov PM;s 7 452 63,8 Alyepia

13 Oxtmppiov PM;s 4 143 56,2 AP
12 Noepppiov PM;s 9 258 36,5 Afyvmtog

14 Noepppiov PM;s 5 164,5 36,1 APom
Atyvrtog

21 Nogpppiov PM;s 3 151,5 38,5 APom

2 AekepPpiov PM;s 5 156,3 36,3 APom
Afyvmtog

Ytov Ilivaxa 28 emyepeiton po oTaTioTiKn avdAivon yio ta 9 £ HETPHCE®V, GYETIKA

LE TO EMEIGOOL0L LETAPOPAS OKOVIG KOTA TNV XEWEPIVT Ko Bgpvi mePiodo Tov £TOVG,

EVO YIVETOL KOL L0 OVOY®YT TOV OTOTEAEGUATOV OTNV LIOOETIKY| TEPIMTOON TOL

elyopLe LETPNOELS Y10 TO GUVOAO TMV NMUEPOV TOL £TOVG. ATO TNV AVOY®YN QVTY, OTMG

Ba pavel, TPOKHTTOLY AVALOY( OTOTEAECLATO LE EKEIVOL TOV TPAYLOTIKOV LETPNCEWDV,

TPAYUA TTOL Oglyvel OTL 1 EUEAVIOT) TAEOV TMOV QOIVOUEVMV UETAPOPAG oKOVNG Ogv

oyetileTol AMOKAEIGTIKA LE TNV ETOYY] TOV £TOVG, OAAG KB OAN TN S1dpKELD TOL £TOVG

VrapyeL N TOavOTNTA Vo EKONA®OEL TO PavopEVO T 0moio TOALEG POpEG GLuVOdELETAL

Ao VYPES KATAKPNUVICELS, YVOOTEC ™G AAGTOPPOYES.

Mivoxog 28 ABporotikd eriowa peyédn mov a@opovv 6 NUEPES NE PETOPOPE oKOVN] amd TN
Yoy apo, GUVOMKA 1] KATAVEUNUEVE OE OVO TEPLOO0VS (OEpIviy KoL ELPEPIVY).

"Etog

2003

2004

2005

2006

2007

2008

2009

2010

2013 | XYNOAO

Hpépeg
derypatoinyiog
(% xaroyng
£TOVG)

211
(57.8)

282
(77,0)

347
(95,1)

279
(76,4)

202
(55,3)

326
(89.1)

207
(56,7)

304
(83.3)

234 2392
(64.1) (72,8)

Hpépeg pe
peToQopd
OKOVI|G 0O
Xayapa
GQewmepvn)

20

15

29

15

40

26

31

16 201

Hpépeg pe
RETAPOPE
OKOVI|G 0O
Xayapa
(Bzpvi))

11

Hpépeg pe
RETAPOPE
oKéVNG 0o
Xoyapa
XYNOAO

21

15

29

16

15

51

26

31

18 222

256




OzopnTiKi
avayoyn Tov
TAR00vg TOV
nuepov og 365
pépeg

36 19 30 21

27

57

46

37

28

301

Hpépeg pe
éviovn
RETAPOPE

18

11

11

11

74

OzopnTiKi
avayoyn Tov
NUEPOV pe
éviovn
RETAPOPE

20

19

13

17

102

v mopodoa avaAvor, MUEPES UE £VIOVN HETOQPOPAES oKOVNG amd TV Zaydpa,

BeopnOnkov eketveg o1 HéEpeg oTIC omoieg M HEST MUEPN OO TIUN, OTOV TPOKELTOL Y10l

pétpnomn PMig Ntav mave ond to 75 ug/m3 KOl GTNV TEPITTOON HETPTOTNG COUTIOIOV

PM,s fitav méve amd ta 55 pg/m®. And tov Iivoka 28 cvvéyeton kot apyiv To

ocounépacpa O0tt 1 ota 3 @avopeva HETOPOPAS GKOVIG OV KATOYPAPOVIOL GTNV

TEPLOYN NG avoToAknG Mecoyeiov, givarl évtova. EmmAéov, éva mocootd e taENg

tov 10 % ovpPaiver v mepiodo lovviov — ZemteuPpiov (Oepvn mepiodog), evd to

KOplo pépog, mepimov 10 90 % avtdv, ektviicoeton to 8-unvo, OktwPpiov — Maiov

(xewepwvn mepiodog).
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Ewévo 74 (a) To ohké mtA00c TOV Qoivopévev PETOQOPAS Kol To TA00¢ TV £viovey amd avTd
QOLVOUEVOV NETOPOPAS APPIKOVIKIG GKOVNG, Tov kataypdenkav otnv Kpitn kot’ érog, tqv
nepiodo 2003 — 2010 kar 2013. (B) H peroPoln Tov Sahara events yio ta £ty mov vaapyst aAn0®pa
dgoonéveov, Omov mopoarnpeitor pic ovéNTKN TAGN, NEYOAVTEPN YO TO OYUPNS EVTAOTNG
Qavopeva.

>mv Ewoéva 74, gpoavifetor 1o mAN00¢ TV nuepOV OTOL KATAypAPETOL EMEGO10
LETAPOPAS APPIKOVIKTG OKOVNG, N BewpnTiky| avaywyn tov TAnfovg owtod oe oyéon
pe 1o dwbéoyo 0yKo O0edoUEVOV GTO GUVOAD TV NUEPDOV TOV £TOVG, KaODS Kot Ta
avtiotoryo mANON Yoo £VTOVO QUIVOUEVO LETAPOPAG. ZYETIKA UE TNV awéNTIKN TAo
tov Sahara events mov evogyouEvmg SLOKPIVEL KOVELS TOpATNPDVTAS TO TPOTYOOUEVO
yphonua, €xovpe va onueiwcoovpe to €&nc. o 10 ohvoro TV TopaTNPNCEOV 1|
ypappn téong divel po eAdyiotn avénon g TaEng g piog mepimov nuépag ava £1oc,
ot Odpkeln TOV 9 etdV petpnoewyv, av kol oe amdivto péyebog 1o mAnbog TV

enelc0dimv Kopaivetal OAa to £tn peta&y 15 kon 31, pe povadikn e€aipeon to €tog

2008 omote Kataypdpovror S1 nuépeg pe £Eapomn TG AEPOUETAPEPOUEVIS GKOVNG.

‘Exet evolopépov 061060 Vo TOpaTnPGOLUE OTL 1 TACT] Yo TO. £VIOVO, QOVOLEVQ
petopopds dev elval 10w pe t0 GHVOAO TOV TOPOTNPNCE®V, OAAG axolovBel pa
coQOS aENTIKN Tdon, apyng yevouévng and to €tog 2008. Evd oto ddotnua 2003-
2007 10 @OVOUEVO LETOPOPAS APPIKAVIKOD KOVIOPTOL GTNV TEPLoyn NTav and 4 £oc 6
nuépeg, to ypovikod draotnua 2008-2010 kot to érog 2013, to AN 00¢ avtd KvpaiveTon
petacy 11 ko 18 muepdv, OmOTLIOVOVTOG MO KATAGTAOT OYETIKE otobepn To
televtaio ypoVIa, PE XOUPUKTNPIOTIKO TOV SUTANGIOGUO TOV EVIOVMOV QOIVOUEV®V, GE
oxéon ue v mepiodo péxpt 10 £€tog 2007. Ta mpomyodueva coumepdouoTo
emPefordvovtor Kot 0tV ypnoyoronbodv ta dedopéva povayo and ta £t 2005,

2008 kot 2010, ondte ivon d100€0110G PLEYAAOS OYKOG OEOOUEVOV.
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Evowgpépov mapovoialel emiong o témog mpoéievong g aéplag palog (mave omd
moleg OMAAON YOPEG KvNONKe oTNV aQPIKAVIKY] NTEWPO, TPOTOV TPOGEYYIGEL TNV
Kpnt), xabdg kot to Oyog amd 1o enimedo ¢ OdAacoag 6to omoio Kvnonke Tig 5
TPONYOVUEVEG UEPEG TPV TNV APIEN TG otV KPNTIKY aktoypappr. To televtaio
otoyElo, omoteLel ONUAVTIKO TAPAYOVTO Y10 TO EMIMESO TOV COUATIIIWV GTO VEPOC
okévng mov Ba @tdoet oty Kpnm, xoboc pépoc avtov Ba eykiwPiotel katd
dwdpoun amd 10 oopa ¢ BdAaccag Tov Asrtovpyel ®¢ KoTafOOPa ATHLOGPAUPIKAOV
pomov. Eivar yvootd 6t ot Boddooieg meployéc amotelobv peydieg Katafodpeg yuo
aEPLEC YNUIKEG EVAOGELS Kol cmuatdia mov PBpickoviar oty atpudseatpa. Emopévmg
elval onuovtikd va egetaotel moceg mpeg yperaletor n aépto Lala yo vo O1vOGEL TNV
andotaomn petacy Kpnmng kot g tedevtaiog peydang nmelpotikng teployng omd omov
TEPOUGE TIG TPOTYOVUEVES NUEPES, KAODS KOl TO VYOG GE GYECT UE TNV EMUPAVELL TNG
Bdrlaccog mov Kvhnke otnv dtadpoun otr. Ztn cvvéyeto eEETACETOL TO KOUUATL TOV
aQOpa TNV XOPO, N TOV ELPVTEPO YEDYPOUPIKO XDPO KAAVTEPO, TPOEAEVLONG TNG AEPLAG

pélog, pe ta gvprpata va mopovctalovror otov [ivaxa 29.

Hivoxog 29 ZtoTioTiKi] avaivon Kot’ £T0g KOl YOPU TPOEAEVONG TOV TEPLGTATIKAV UETAPOPAS
O.QPIKOVIKIG GKOVIC.

‘Eto Nepiodo Xopa
S p S ABUn | Aiyunttog | AAyepia | Tuvnoia | Mapoko

OkT. — Malog 11 5 6 4 2
2003 loUv. — Zemrt. 1 0 0 0 0
Okt. — Mdutog 7 5 5 3 1
2004 loUv. — Zemt. 0 0 0 0 0
Okt. — Mdutog 13 5 7 5 0
2005 loUv. — Zemt. 0 0 0 0 0
Okt. — Mdutog 4 1 2 3 1
2006 loUv. — Zemt. 0 0 3 1 0
Okt. — Mdutog 5 3 4 2 1
2007 loUv. — Zemt. 0 0 0 0 0
Okt. — Mdutog 14 6 5 5 0
2008 loUv. — Zemt. 4 3 1 0 0
Okt. — Mdutog 13 4 13 11 1
2009 loUv. — Zemt. 0 0 0 0 0
Okt. — Mdutog 12 4 10 11 5
2010 loUv. — Zemt. 0 0 0 0 0
Okt. — Mdutog 7 6 2 4 0
2013 loUv. — Zemt. 1 0 1 0 0
20volAo Okt. — Mautog 86 39 54 48 11
Z0volo lovv. —Zemr. 6 3 5 1 0
0volo 92 42 59 49 11
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EmnAéov, mépav tov atotyeiwv Tov TponyodUEVOL VoK Kol LE LIKPATEPT] LY VOTTA
eueavions, elyape t1g €€Ng mopatnpnoels. Tnv mepiodo Iovviov — ZemtepPpiov
JpOpOV ETOV gpeaviotniay 6 omicbomopeieg mov tépacav and tnv Mavpiravia, Tnv
nepiodo Iovviov — XemtepPpiov 2008 gppaviotnkav amd pio opd omcbomopeieg and
T1¢ Yopec Toavt, Zovddv kot Niynpia, eved 1 xydpa M epeaviotnke 2 eopég, pio v
nepiodo OxtwPpiov — Maiov 2008 kot pio axopa v mepiodo OktwPpiov — Maiov

2010.

Amo tov mponyovuevo Ilivaxko 29, mov opadomolel TV EUPAVION TOV YOPDOV OTIC
omcBomopeiec twv aepiov palov mov @OBAdvovv otV TEPOYN] TNG OVOTOAIKNG
Mecoyeiov, emPefordvetol Kot' apynv yuo. Lo akOpo Gopd, 1 KOpLo EREAEVIGT TOL
(QOVOIEVOL HETAPOPAS oKOVTG TG TTepiodo OxtwPpiov — Maiov. EmmAéov, PAEmovpe
vo Kuplapyobv 6e GLUUETOYN ot aépleg pblec amd v APom, pe 92 gpoavicelg
ouvolkd. AkolovBolv ce cuyvotnTa gpeavions n Aiyepia kou 1 Tovnoia (pe 59 ko
49 eguopoavioelg cuvolkd, avtiotoya), xdpeg mov Ppickovror dvtikd g APpomc. H
Aflyvntog, ota avotohkd g Aponge, Bpicketar oty 4" 0¢on Tov oYeTIKOD TiVAKQ, 1E
42 gpopavioels. EmmAéov, ydpeg mov Ppiokoviar oty Popelodutikn A@piki), OTmMG T0
Maopoko pe 11 gpopaviceig, 1 Mavprtavia pe 6, 1o MdaAt, to Toavt, To Zovdav kot 1
Niynpia pe 1 gpedvion €kaoto, KOTAYPAPOVTOL GTOPASIKE 6€ KvoEg aepiov palov

OV KATOANYOLV 6TV ovoToAMKn Mecoyeto.

AmO TO. TPOMYOVUEVE GLVAYETOL TO GULUTEPOGHO OTL 1) KOPL €uPOTEPN TEPLOYN
mpoérevong tov agpiov poldv mov @eBavouv otnv avatolkn Mecsoyelo eival m
Bopelodutikn Agpikn (SVTIKN Kol KEVTPIKN Zoydpo. kot PopeloduTikng EpNUog Zayel).
H aépro pélo agod d1éAbel mdvo amd v Apdn, kotaAnyst Popetdtepa otV Lo
HeAET mepLoyY]. AguTEPELOVIMG, EUEAVIOVTOL OMGHOTPOYEG TOV OVATTVCCOVTOL
votia g Kpnmg ko cvykekpipéva oty éktact tov yopov Aimg — Atydmtov, 1
amokAeloTiKa piog €€ avtwv. Eropévog ot mAéov cuyvég dtadpopés tov aepiov palov
etvar ot €€ng: Mapdxo — Adyepia — Apom, Alyepia — Tovnoio — APom, Alyepia —
Tovnoia, Alyepia — APOn, Atyvrtog — APom, an’ gvubeiag and v Alyvnto 1 télog,
an’ gubeiag amd v Ao, evd oe pkpdTEPO TOG00TO gppaviovtar dALOL EvaEpiot
opopor petapopdc. Ot dadpoués avtéG CLUE®VOVV UE TO OTOTEAEGLOTO GAAMV
EPYACIDOV OV SEPEVVNCAV TNV TOPELD TG APPIKAVIKNG OKOVIG TPOG TNV OVOTOAIKN

Meooyeto (Engelstaedter «.d., 2006).
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Ewova 75 Ov kipleg €otieg mapaymyns KoviopTtov oTiV £vpiTEPN TEPLOY] TNG Loydpo Koi 1
GYVP1 TAON RETAPOPAS TOV TPOG TO. SOVTIKA - VOTLOOVTIKG.

Avtibeta, N petagopd oxovNg amd Tic faocikég eotieg mapaywyng ™ (BA. Ewova 75),
nov givar N mepoyn ota cHvopa Mail — Mavprraviog, kabmg kot kKbpla 11 6Yed0V 61O
oOVOAO TG mia amoénpopévn Alpvn Toavt (mepoyn Bodele), coppetéyovv ornavidtata
010 100{0Y10 6KOVNG TTOL aviyveveTal oty avatoAlkn Mecsoyewo. H meployr; Bodele
etvan pa tepdotia éktaon mepimov 350000 teTpay@VIKOV YIMOUETPOV (Thve arnd 600
@opéc M €ktaom g EALGSG), pe datopiteg mg ent to mAgioTov TNV EMPAVELL TNG
(Wmog Kot otV EPLoyn oto TaPeABOV VINPYE EKTETAUEVN AlLVT)) KO 1] OTtoloL EKTEUTEL
KkéOBe ypOVO peyAAeg TOCOHTNTEG KOVIOPTOL, O OMOi0g 0dMNyeitol GTO UEYAAVTEPO
TOGOGTO TPOS JVTIKEG KOTEVOVVGELS, TPOG TOV ATANVTIKO OKEAVO KO TNG HECEG KO
VOTIEG YDPES TNG AUEPIKAVIKNG Nmeipov (Bristow «.d., 2009 ka1 2010, Washington xai
Todd, 2005, Engelstaedter «.d., 2006), eanpedlovtac péxpt Kot 10 Proyemymukd
16000Y10 TOV OPENTIKOV GLGTATIKOV TOAADY TEPLOYADV, GULUTEPIAAUPOVOUEVNS TNG
wepoyng tov Apoloviov otnv Aatwvikn Apepikn (Koren x.d., 2006). E&dAlov,
dopvpopikég petproelg (TOMS — Total Ozone Mapping Spectrometer Aerosol Index)
moTomolovV 0Tl 1 kothdda Bodele omotedei o and i kupldTEPEG TNYEC EKTOUTNG
OPLKTOYEVOVG GUGTACNG OEPOAVUAT®V, KaB® OAN TN JbPKELD TOV £TOVG KOL TNV NN
ue MV peyalvtepn dpactnpiotnto otov kocpo (Washington kon Todd, 2005, Prospero
K.0., 2001).

H petagopd tov Popeloagptkavikod opuKToyevoHS KOVIOPTOD TPOYUATOTOEITAL EITE

HEG® TOV EMPAVEINKOD GTPOUATOS avApENG, €ite pEcm NG EAeVBEPNG TPOTOGPALPOGS.
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Or mBavotrtec va ocvuPel 1 Kobepio amd TIC OVO OVTEG TEPMTMOELS UETOPOPAS
eoaivetal va etvarl 16odvvoues. QotdG0, TOPATNPEITOL SLPOPOTOINCT) GTNV ETOYLOKN
eUPavion ™G Kabedg LETAPOPAS, LE TNV UETOPOPE HECH eAeVBEPNC TPOTOCOUIPAG
va emikpatel v Oepvn mepiodo (Kalivitis «.é., 2007). Avti iowg givar n €fynon
vyt v mepiodo avTi 0eV KATOYPAPOVTOL OPKETEC TEPUTTOCELS UETAPOPAS GKOVIG
otov otafud Akpmmnpiov, KOO N oTabePHTNTO TS ATULOCPALPOS TNV KAAOKOPIVN
nepiod0 OeV EMTPEMEL TNV KOTAKOPLPN O1AYVOT] TOV WTTAUEVOD OPPIKOVIKOD VEQPOVG

Kot TNV €i6006 TOV £VTOC TOV GTPAOUATOS OVAIENG.

Tnv mepiodo ¢ dvoiEng otnv atpodceopo TG TePoyng e Mecoyeiov eppavifoviot
ot kukhmveg Sharav (1 aAldg Sahara depression 1 Kamsin depression) ot omoiot
KIVOOVTOL TPOG OVOTOALG, Kotd UNAKOG TG POPENG OQPIKOVIKAG OKTOYPOUUNG
LETAPEPOVTOS TOV OLOAIKO KOVIOPTO TPog TV avatoAkn Mecsoyeo (Bou Karam «.4.,
2010). H petrogopd tng okOVNG, OMMG (QOIVETOL KOl OTNV ETOUEVN] OOPLPOPIKN
ootoypapion (Ewova 76), elvar amotéhecpo g Omopéng evoc PapopeTpikov
OLOTHHOTOG AV amd TN PopelodvTiky Agpikn Kot T dvTiky Mesdyelo Kot v
TOVTOYPOVI EMKPATNOT VOTIOOVTIKAOV avEU®V. Ol GUYKEKPUYEVEG UETEMPOLOYIKEG
ouvOnkeg epeavifovior kvpiwg v avoiln, Yy avtd Kot 10 eovOUEVO Tapovctdlet

é€apon v mepiodo Maptiov — Maiov (Bijeli¢, 2013).

Avtifeta, v mepiodo TOL KOAOKOPLOV, Ot LYMAES mécelg mhveo ond ™ APin
eUTOdiLovVV TNV TEPUTEP® AVOTOAIKT] S1AG00T) TOV KUKAMVOV QLTMV KOl TN LETAPOPA
TOV COUOTIOIOV, LE OMOTEAEGUO 1 UETOPOPO VO CLVIEAEITAL TPOC TNV KEVIPIKN
Meooyero. Emnpoofeta, mpog 10 TA0G TOV KOAOKIPLoH Ol YOUNAES TEGELS KOVTA OTIC
BaAeapideg vijoovg, £xovv ®¢ AmOTEAEGHA 1) LETAPOPA GKOVIG VO YiveTon Kupimg Tpog

v dvtikny Meoodyeto (Kaskaoutis «.d., 2008, Dayan «.d., 2008).
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Ewéva 76 Tomkég kukrh@veg Sharav etnv meproyn g avarolkig Mecoyeiov tnv nepiodo g
avoitng Tov 2013, oOmoc @oToypaeOnke ombé  dopv@opo  (Tpomomomuévy oo
http://aeoliandust.blogspot.gr/, avaxtnen 7/8/2014).

H avénpévn gpodvion pawvopévev petaeopds okovng evoéyetal va oyetileton pe v
efamlmon pe toyelc pvbBuovg TIG Tehevtoieg OEKOETIEC, TOV QOIVOUEVOL TNG
gpnuomoinong mpog Popeldtepeg mEPLOYES TG APPIKAVIKNG Mmeipov. To @avopevo
onpovpyel dyoveg eKTAoEG amd TIC OMOieg €VKOAM OLLPEVYOLV KOl UETOPEPOVTOL
TOGOTNTES YMUATOG TPOG Oldpopes KatevBivoels. Emiong mpodcpata yeomoittikd
yeYovOTO TNV TTEPLOYN], Omm¢ eivar ot BouPapdiopol katd Tov TpdGPATO TOAEUO GTNV
APOM, M dAha otorgeia , Ommwg M avavouevn aoTikomoinon mOAemv TG PoOpelog
Appicrig  (avénuéveg Propmyovikés ekmoumés, avénuévog GTOAOS  OVLTOKIVITOV,
avEnpéveg ekmouméc ond aveCEAEYKTEG YOUOTEPEG, OOV GLYVE YPNOLUOTOLEITOL M)
ovpPatikn Kavon o¢ pEBodog pelwong Tov GYKov TV ATOPPIUUAT®VY KTA.), Bo mTpénet
Vo QoG KAVOUV VO OVTILETOMIGOVUE HE UEYOADTEPN TPOGOYN TOGO TO EMIMES
OEPOUETAPEPOUEVNG OKOVIG QO TNV TEPLOYN OLTH, OGO KOL TNV YNUKN CLOTOCN
avts. Na onpelwdel 611 0 gpevvnTikdg otabpoc Axpotnpiov Kpnmg Bpicketon og pio
TEPLOYN OV OEYETOL TNV UEYAADTEPT EMIOPAOT) GTOV EAAAOIKO Y®MPO Kot pic amd Tig
OYVPOTEPES GTNV LECOYELNKT) AEKAVT], KOl ETOUEVMOG LETPNOELS KOl OELYLATOANYiEG O
QUTOV  UTOPOVV VO EKTIUNGOLY  Oa&OMIoCTO TNV UETAPOAAOUEVT] €midpact 1TNg

APPIKOVIKTG OKOVNG OTIS aéPLes LALES Tov OEVOLY TPOG TNV EVPMTOTKN NTELPO.
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6.4 Xnuikn Ko1 0pUKTOA0YIKIY] GUGTAUGT] TOV GPPLKAVIKOD KOVIOPTOU
OV GLVALEYETON oTNV OvaTOMKN Mecoyerlo

6.4.1 Ewsayoy

[Moporo mov €xovv avevpeBel ATHOGPAPIKA OLOPOVUEVO COUOTION OPPIKOVIKNAG
wpoédevong e ddpeTpo péExpt kot 150 um, to copotidle mov Kivovvtol fopeldtepa

ka1 Odvovv oty votia Evponn, gatvetor va €govv dapétpoug petad S5 ko 30 um

(McTainsh «.d., 1982, Schroeder «.d., 1985).

E&aAlov, avdioyo pe TV y®OpPo TPOEAELONG TOL KOVIOPTOVL, ALTOG OMOTEAEITOL OMO
OLOUPOPETIKG YMUIKA OTOLYELR, EVMGELS KOL OPLKTA. XE UEYOAN GLYKEVIPWOON UETPOVTOL
ocvvnbog evooelg onwg o yaraliog (Si02), to Tpro&eidio Tov apythiov (Kowvmg ahovpiva)
(Al203), Ta 0&eidra Tov onpov (kvping Fe203), to o&eidto tov payvnsiov (MgO) kot tov
acPeotiov (Ca0), KabOG Kol EVOGES POGPOPOV, VIEVOVVES YlOL TOV EUTAOVTICUO TOV
okeavov pe Opertikd ovototikd (Goudie k.q., 2001). Avdioyo pe v meploym
TpoéAevong TG okOVING M avoAoyid avtdv TV ototyelov etvon dtagpopetikn. H
OLEPOLETOPEPOLEVT] OKOVI] TOL TTPoEPYETOL amd TV Popela N ™ dvTikny Aepikn (€pnuog
Yayapa) amotedeiton Kupiog omd ALY, éva Pacikd opukTd TG apyilov. Avtifeta, ekeivn
OV TPOEPYETAL OO TNV VOTIOL 7| TNV KEVTPIKN Appikn (koado Bodele, épnpog Sahel)
amoteleitan Kupiwg amd apythkd kKaolwvitn (Caquineau k.d., 1998). Emniong o kovioptdg o
TPOEPYOUEVOS amd TEPLOYEG TNG VOTING Zodpa TEPEYXEL AyOTEPA AVOPOKIKG TETPOLLOTOL
amd OtL M okdévn G Popelg ko Kevipikng Zoayapa (Sarnthein k.4., 1982), evod

amo&npoapéveg AMVES Kot TOTALN TEPLEYOVY KLPIMG SLOTOLITEG.

21 ovvéyeln yiveton o mpoomdOelo EXTIUNONG TG OPVKTOAOYIKNG KO NHKNG GUGTOONG
TOV GOLTIIOV TOL POAVOLY OO TNV APPIKAVIKY HTELPO GTNV avVATOAKN Mecdyeto, e

Baon derypotoAnyieg Tov TPAYUATOTOMONKAY GTNV EVPVTEPT TTEPLOYN TV XOViwV.

6.4.2 OpuKTOLOYIKI] AVAAVOY] TOV GEPORETUPEPOREVOV COUATIIIMV APPIKAVIKNG
npoElevong

Kotd ™ odpkewa g meprodov g avoiEng tov etav 2004, 2005, 2006 ko 2009,
oLAAEYOMKOV LYPA Kol Enpa detypato, MUEPES KATA TIG 0Toieg EEEAICGOVTOV PUIVOLEVA
LETAPOPAG OPPIKOVIKAG oKOVNG TTpog TV Meoodyeto. Zvykekpiuéva, to detypata S1, S2

kot S3 (BA. [Mivaka 30) cuAléxOnkav nuépec dmov Ta £MEGO0 GKOVIG GLVOIEHOVTAY
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amd QOIVOUEVE VYPAOV KATAKPNUVIcE®VY, eV T delypuata S4 kot S5, mpoépyovtor omd
derypotoAnyieg tov €tovg 2009, to pev TPMOTO UECH VYPNG KOTAKPIUVIONG, EVM TO
0e0TEPO HEG® GLAAOYNG ENpov aépa. O S1apopeTikdg aVTOC TPOTOC OV OmOTEOMKAY
10 VYPA o€ oyéon pe to ENpo delypa, glvar 0 AOY0g TOL OVOUEVETOL KO SLOPOPETIKTY

oVOTOON OTA OElyLaTo QVTA.

Hivoxog 30 Opuktoloyiki] 606TOGY] TOV COMKAV OEIYHITOV OKOVIIG amtd TNV A@pui,
ovlrigy0évta og Teproyn g avatolkig Mecoyeiov.

Asgiypa | Hpgpopnvia | lllite |Quartz | Calcite | Kaolinite | Dolomite | Palygorskite | Albite| Chlorite | Gypsum
SL 1 05/05/2004 | 30,0 | 193 | 212 8.2 58 6.3 9,3 ; ;
(rain)
S2 | 17/04/2005 | 298 | 19,0 | 287 48 47 49 7.4 ; ;
(rain)
S3 | 21/04/2006 | 386 | 150 | 17,0 51 32 35 120 | 46 ;
(rain)
S4 | 05/03/2000 | 28,7 | 258 | 127 6.9 43 35 140 | 45 ;
(rain)
({fﬁ) 05/03/2009 | 300 | 245 | 13,0 8,0 35 3,0 100 | 30 5,0

Ot omcBomopeieg Tov aepiov paldv mov vroloyiomnkav pe 1o poviédo HYSPLIT
(Ewova 77), katédei&av Ty mpoéhevon Tov oepiov naldv Tic nuépeg antég amd vOTieg
devBHveelg Kot ouykekpuéva amd meptoyes e APomg kot e Arydmtov. Qo1600 10
detypa g 17" Anpidiov 2005, 5 pépeg mpv v GeiER Tov oty Kpitn, kividviay 6to
o6pog Athog (Mapoko — Bopetar Adyepia), Teployn oL 1 6KOVN YDOUATOG TOPOVCLALEL
OPKETEG SLOPOPOTOMGELG GTIV OPLKTOAOYIKN TNG CVUGTACT|, GE GYECT| LE QVTHV OO TIG

BopeloavatoAikég TeployEg TS APPIKNG.
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NOAA HYSPLIT MODEL NOAAHYSPLIT MODEL

Backward trajectory ending at 12 UTC 17 Apr 05 Backward trajectory ending at 1200 UTC 05 Mar 09
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(@) ()

Ewova 77 OmoOotpoyiéc mpoepyopeveg and ta voto tne Kpimng perapépovrog okovny ané v
Bopero. Appiki yia (e)Tnv 17" Amprriov 2005 kon (B) tqv 5" Maptiov 2009.

KoBott o1 aépieg paleg dev mponAbav am’ evbeiog omd KeVIPIKOTEPEG TEPLOYES TNG
gpnpov Zaydapa oaArd ¢ emi to mAgiotov amd mapabardcoieg Kol PBopeldTEPES Ko
LEPIKA YOVILES EKTACELS, LG KAVEL VO VTTOBEGOVLE OTL GTNV OTULOCOULPA TOV TEPLOYDV
AVTAOV TPOVTNPYOV COUATIO VOTIOTEPNG TPOEAEVOTG, OO TIC EPNUOVS Zoydpo Kot
Yayxeh. H oonyog ovvaun mov xabopilel cuvolkd to QOIvOHEVO NG UETOPOPAS
eatvetor va gtvar évag aviikuklovag tave ond v Popelodvticd Appikn (Nastos,
2012, Querol «.d., 2009).

H copatidioxn YA and Tic appikovikég EpLOVG OmoTEAEITOL KUPIMG 0Td TUPLTIKE KO
yarallakd opuktd (quartz), kahoiteg (calcite), dolopitec (dolomite), kabmg kot
apytukd opuvkta (clay minerals). O dupecoc mpoodiopiopdc twv: Ca, Al,Os, Fe,03, K,
Mg kot 0 éppecoc tov: Si (3xAl,03 = Si0y) ka COs? (1.5%xCa + 2.5xMg = CO5?),
EMTPEMEL TOV VITOAOYIGUO TOL OPVKTOAOYIKOD POPTIOL TOV TPOEPYETOL OO TNV PO

Saydpo.

Ymv moapovca gpyacio, 6mwg eaivetar otovg [Mivakeg 30 kot 31, damotdOnKe O6TL O
it (illite), omotelel o 0pLKTO pE T HEYAADTEPN GLYKEVIPMOOT OTO. GLAAEYOEVTOL

delypata. To pHéco TOGOGTO GUUUETOYNG TOL 6T VYPA detypota NTav 31,8 % kot yo
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10 ENpo detypa aépa 30,0 %, TWEG TOV CLUEMVOVV LE AAAEG EpYACiEg OTNV TTEPLOYN
(Guerzoni «x.4., 1997, Blanco «.4., 2003, Avila «k.d., 1997). ®aivetoar 6TL LYNAEG
OLYKEVTPMOOELS IAAITN TpoépyovTal and meployég Tov Todvt kot oyt 1060 and mePLoyég
™mg APong kot ¢ Arydmrov, 6Gov aeopd TV AQpPiKY, Kol omd TEPLOYES OTNV
Bopetodvtikn Kiva, 6cov apopd Ti¢ actatikég epnuovg (Ganor kou Foner, 1995). Xy
tehevtaio mepintoon g Kivac, 10 mocootd tov At @Bdaver péypt ko 1o 70 %
(Shen «.d4., 2006). AkolovBobv Ge TOGOGTO TO TLPLTIKG OPLKTO KOl Ol KOAGITES,
YEYOVOS TTOL GLUEMVEL Pe AAAEG LETPNOELS OKOVIG OO EPMILOVG TOV £XOVV YiVEL LE TN

uébooo XRD, mov ypnoipomomdnke Kol TNV Topovco OPLKTOAOYIKT AVAAVGT.

ivexog 31 Opvktoroyiki 606Ta0T (O TOG06TO %) KOl 0L dropopéc petald vypdOV Ko ENpav
OEIYRATOV AQPIKAVIKIG OKOVIC.

Agiypo Ilite |Quartz|Calcite| Kaolinite| Dolomite|Palygorskite| Albite|Chlorite Gypsum
Yypa deiypora | 31,8 19,8 | 19,9 6,3 4,5 4,6 10,7 | 46 0
Enpo deiypa 1300 24,5 | 13,0 8,0 3,5 3,0 100 | 3,0 5,0
Awa@opd 18 | 4,7 6,9 -1,7 1,0 1,6 0,7 1,6 -5,0

H pébodog g mepibroong tov aktivov X (X-ray diffraction) éxet d¢iel 611 o€ téT010
detypoto ydpatog amd v Aepikn kot v Acia, kvplapyovv ta opuvktd: illite (1),
quartz (Q), calcite (C), kaolinite (K) xou dolomite (D) (Prodi kot Fea, 1979, Blanco
K.0., 2003, Shen k.d., 2006). Qo160 €00, 0 KAOAVITNG e TOG0GTO GLUUETONG 6,3 %0
v o vypa kot 8,0 % yia to Enpd detypo aépa, elvar apketd YaunAdTEPO GE GYEOT UE
GAAeg epyaoieg, omov gite Ppébnke vo kvuplapyel MG TPOTEVOV OPLKTO GTNV TEPLOYN
™m¢ avatolkng Mecoyeiov (Chester x.d., 1977), eite mapovcioce vynAd TOGOOTA
GLUUETOYNG 0 OKOVN TpogpyOUevT amd v meproyn APomg - Arydmrov (30 %) M T1g
Kwvelicég epripovg (= 10 %) (Ganor, 1991, Ganor ko Foner, 1995, Shen «.d., 2006).

EmutAéov, 6mwg mpokdmtel and tov Ilivaxka 31, ot Stapopég TV OpLUKT®OV Yo TaL VYPA
Kot to ENpo delypa, elvol pukpég yio TOV KOOMvitn Kot Tov 1AALTY, Yeyovdg mov
KOTAOEIKVVEL TO GOEVOC ATV €vavtt TG vYpNG andmivong, o avtibeon pe dAla
0pLKTA, Kol Kupimg Tov YOwou (gypsum) ta omoia gp@avilovv HEIOUEVO TOCOOTA
GUUUETOYNG OTO, LYPA SElyHOTOL. ZVYKEKPIUEVO O YOWOGS, LE TOGOGTO GUUUETOYNG OTO 5

% o100 ENpo Odetypa, dev aviyvevetal oto LYpd Ostypota, KATL mov Oeiyver OTL
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TPOYLOTOTOIEITOL  SLHAVTOTO{NGT] TOL  YOWYOVL TOL TEPLEYETOL OTOL  OLOPOVIEVO

OTLOGQALPIKA COUOTIOW KATA TN O1dpKeLn TS BpoyOnTTMONC.

E&GAAov, N amovcio TOGOTNT®V GUEKTITN ota deiyuatd pog (Smectite), Kotadetkvoet
0Tl or aépleg paleg mov mpooeyyilovv v ovtikn Kpntn, dev mpoépyovior oe
onuavTikd Pabud oamd v mepoyn ™ Alyepiag, émov mapovcldleTon 6 LYNAEG
OVLYKEVIPAOOELS TO eV Ady® opvktd (Christidis, 2010), av kot mbavotepo ceviplo givat
avtd g piENg aepiov paldv kabhg avtég kvobvtar mpog v Kpnm (Ganor kot
Foner, 1995). H amovcio Tov OUHEKTITN TPOPAVOS GLUVOLETOL KOl TNV HNOEVIKN
OLYKEVTPMOT GLONPOV Kot KOAIOL 7TOL UETPNONKAYV GTNV GTOL(EWNKT OVAAVLCT TOL
Enpov detypatog g 5™ Maptiov 2009. Ocov agopd tovg yropiteg (chlorites)
eUPavicay T0cootd cuppetoyns 4,6 %, mTocooTd OPKETA YOUNAO o€ GYEéon TOGO e
épnueg extdoelc g Popslog Appikng, 6co kot avtiotoyes g Aociag, Omov
eupavietoar o MOAAEG mepurtdoElg oty mpoOTn 0éom ovupetoyns. Evtdmwon
mpokalel o0 apkeTd vynAd mocootd tov albite pe 10,7 %, xobhg emiong Tov
palygoskite, pe 4,6 %, pe mBoavotepn TPOELELON YO TO TEAELTAIO Ol TEPLOYES TNG

dutikhg Zaydpa kot Tov votiov Mapdko (Molinaroli, 1996).

Mivoxog 32 AwyvooTtikoi Adyor peta&ld opukKTAOV OV avivevdnkav 6tnv meployl] AKpoTipiov
Xaviov.

Asgiypo Hpepopnvio | illite / kaolinite |kaolinite / chlorite
S1 (rain) 5/5/04 3,7 -
S2 (rain) 17/4/05 6,2 -
S3 (rain) 21/4/06 7,6 11
S4 (rain) 5/3/09 4,2 1,5
S5 (air) 5/3/09 3,8 2,7
Mécog 0pog (St.Dev.) 51(1,7) 1,8 (0,8)

Ytov Ilivaxa 32 gpeavitovtor ot Adyor ocvykévipwong illite / kaolinite (I/K) ko
kaolinite / chlorite (K/Ch), ot dtapopomomoelg Tov onoiwv mapovctdlovy evolapépov.
Eivat yvwotd 611 0 Adyog K/Ch pmopei va ypnoomombei wg deiktng mpoéievong tov

delypatog okdvng KobmdG, Tnyég KOvoptov NG avatoAkng Aciag epeavifovv
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yapmiode Adyovg K/Ch, kdto tng povadog, eved 1 OKOVI) GQPIKAVIKAG N
Bopeloapepikavikng mpoéievong mapovoldlet Aoyovg K/Ch peyaddtepovg g
povadag, wov kopaivovratl and 1 éwg 10 (Caquineau «.d., 2002, Avila k.d., 1997, Shen
K.Q., 2005 kot ot kel avapopés). Tlpdypatt oto cuAheyBévta delypoata apPIKOVIKNG
wpoélevong , 6A0l ot Adyol KaoAvitn mpog yAwpitn eppaviCovv tipég petacy 1,1 ko

2,7, ue péon un K/Ch=1,8 +0,8.

Téhog, n oxetikn aeBovia TG TEPIEKTIKOTNTAG G AAITN €vavTl TOL KAOAViTN €xEl
ypnoporomOel yio va evtomicel v mpoéAevomn ¢ okovng g Zayapag (Caquineau
k.6, 1998 ka1 2002). Oswpeitar 6T1 660 mEPIGOTEPO avEdveTon 1 avaroyia I/ K, 1660
neplocotepo pewwveton N avaroyioo K/Ch (Shen x.4., 2006). Xe meproyég g Aekdvng
™ Mecoyeiov kot g Popetag Appikng o Adyog K/Ch mapovcialer vymAéc tiuég
(xotd péco 6po = 8), aAld yoaunidtepn avoroyia I/K (5,1 ommv mapodoa epyacia)

(Shen «x.d., 2006).

6.4.3 Xtoy ok avaivon 6V6TACS OPVKTNGS GLOMKINS OKOVIG GTNV TEPLOYT] TS
avatolkig Meooyeiov
2V GTOWYEWKT OVOAVOY TOV JEIYUATOV OKOVIG TOV TPOYHOTOTOWONKE pe T
dudtaén ICP-MS, Baoet kot Tov oTotyeimv mov 1on eKTEOMKAY GTNV CLYKPITIKN LEAETN
mponyovpevov keeoiaiov (kep. 5.4.3.1.3), PBpédnke n Vmapén oe aSloonueiot
ovykévipwon petiAwv omwg eivor ta: Si, Al, Ca, Fe, Mg, K kot Na, v
OLYKEVIPMOOELS 1YVOOTOLEI®V aviyvevdnkav kot petpndnkav yuo o ototyeio: Cu, Zn,
B, Mn, Ni, Cr, V kot Ba. AkohoO0mg, vtoloyiotnkay ot 6yeTikég apbovieg Kamolwv €&
aVTAOV TOV HETOAA®V £VOVTL TO GLYKEVIPOONG TOL TLPLTIOL, TPOKEWEVOL Vo
motononbel n vy mpoérevon g okdvng (Levin «k.é., 1979). Ta anoteréopota

aLTAG TG avdivong eaivovtan otov [Mivaka 33.

Hivoxog 33 Adyor oplopévev neTdArlmv £VavTL THS GLYKEVTPOGIG TUPLTIOV, 6€ dEiypaTa Taydprog
nPpoélevons, 0mmS avTd cVALEXONKAY 6TOV EpEVVNTIKO 6TaOpé Tov AKpmTnpiov, 6TV SVTIKN
Kpntm.

Métaddro / Si| S2 (rain) | S3 (rain) | S4 (rain) S5 (air)
Si/Si 1,00 1,00 1,00 1,00
Na/Si 0,07 0,04 0,03 0,31
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Mag/Si 0,15 0,14 0,12 0,24
Al/Si 0,31 0,37 0,39 0,26
K/Si 0,09 0,10 0,09 <DL
Ca/Si 0,99 0,66 0,37 0,61
Fe/Si 0,20 0,23 0,22 <DL

<DL: xdto tov opiov aviyvevorg (Detection Limit)

O Loyog tov ovuykevipooewv Al/Si Bewpeitor Eva kaldg deikTng dlapopomoinong TV
delypdtv eKeivev oV TPoEPYOVTOL MG ML TO TAEIGTOV ald avOpwmOYEVElG EMOPACELS
(exmouméc), amd ekelveg MOV TPOEPYOVTOL OO PLOIKE OEPOADUOTA OO ENPES Kot
dyoveg (epnukég) EKTAOELS YNG, WE LYNAOTEPES TIUEG Ot Oelypato (ULGIKNG
npoérevong (ovvhbmg Tuég mave ard 0,3) (Blanco k.a., 2003, Molinaroli «.é., 1993,
Guerzoni «.d., 1997). Zto deiypata mov avolvdnkov n péon tun tov Adyov Al/SI,

woovtan pe 0,33, pio akdpo EVOEEN TS OPPIKAVIKNG TPOEAEVOTG TS GKOVIG QVTC.

EmumAéov mapatnpnbnke éva onpovtikd EAleiupa Bacikdv ototyeiov 6to Enpd detypo
Evavtl Ketvav Tov EMeOncav Katd 1 odpkela vYpOV Kotokpnuvicewy. To Ao
avtd eOavet to 5,6, 10 7,2, 10 7,8, 10 14,2 kou 0 54,3 % 1o ta Al, Ca, Si, Mg kot Na,
avtiotoyyo, pe £va Péco 0po eAleippotog e tééng tov 17,8 %. To otoryeio avtod pog
odnyel omn vmdbeon OTL To ClwPoLUEVA ENPE cOUOTIOW TEPLEYOLY UEYOADTEPO
TOGOGTO OPYAVIKOV EVOGEMY KOl HUKPOTEPO TOGH OPLKTMV TOV YIIVOU (GAOLOV, TOPE
T0 YEYOVOG OTL Ol OPYAVIKEG EVAGELG €V YEVEL KOL OPICUEVA ELOAAVTO OPLKTA (TL.).
YOWOG, GUEKTITNG) Tapovstdlovv pHeydin dtoivtdtta 6to Bpodyvo vepod (Yo To YOO

avtf eOdavel o 2,0 — 2,5 g/L otovg 25 °C, Bock, 1961).

A&iler va mapatmpnioovpe 0tL 0 Adyog CalSi eppaviCer twég 0,37 — 0,99, capdg
VYNAOTEPES €KEIVOV TOL  ava@EPOVTIOL Yoo TNV okovr amd T Zoydpo o
Biproypapia, Tiuég mov kopaivovtor amd 0,10 £éog 0,15 (Blanco k.a., 2003). Yyniég
Tég tov Adyev CalSi kot Ca/Al pnopei va anodobel oty vynin mePLEKTIKOTNTA
derypatmv okovng oe yoralieg, dolopiteg kot kahoiteg (Avila k.a., 1997). To gdpnuoa
avTd GLUE®VEL PE TNV EKTIUNON TNG CLUUETOYNG TNG TEPLOYNS TOV OpoLS ATANG GTO
Mopdxo, 6TV TEPIEKTIKOTNTOA TNG GKOVNG TOL QOAVEL GTNV TTEPLOYN TNG OVOTOAKNG
Meooyeiov (Avila «.d., 1997). E&dAlov, ko M Tapovsio. otnv cvAAieybeioa okdvn

nocottov moAvyopokitn (palygorskite), katadsikviel v mtpoélevon g omd dyova
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€00pN, mov yopoktnpilovral amd aAkaikd pH, dmwg etvar avtd oty dLTIKY Zaydpa

(Molinaroli x.4., 1996, Christidis k.a., 2010).

Mivoxog 34 Awyvooetikoi Adyor S€ypdtov oKOVIG KOTA TN O10PKEW ETELG00I0V HETOQOPAS
KOVIopTov and TN Taydpa, oty teproy Akpotnpiov Xaviov.

Yrovyeio/Si | S2 (rain) | S3 (rain) | S4 (rain) S5 (air)
Ca/Al 3,14 1,78 0,95 2,35
Fe/Ca 0,21 0,35 0,59 <DL
K/Ca 0,09 0,15 0,24 <DL
Si/Al 3,18 2,69 2,58 3,86

<DL.: xéto tov opiov aviyvevorg (Detection Limit)

Téhog, pe Vv €bpeon emmAéov JYVOCSTIKOV AOY®V, TOL TOPOoVCIAloviol GTOV
[Tivoka 34, éywve o Tepattép® TPOoTADELD EKTIUNONG TNG TPOEAELONG TOV AEPiV
palov mov eOAvovy TNV TEPLOYN TS avatoMkng Mecoyeiov, pe BAoet T ynuKn Tovg
ovotaon. Bpébnke ot ta delypoata S2, S3 ko S4, mapovsialovv vyniovg Adyovg
Ca/Al ko SI/Al ko yapmrotve Adyovg Fe/Ca kar K/Ca. EEdAov, n mpoélevon tng
aéplag palog £xel coen ovoyétion pe Tovg Adyovg avtovg. [pdypoatt, to detypo S2,
TPOEPYETOL OO TO popokvd O0pog Athag ko ot Adyor Ca/Si, Cal/Al, Si/Al
TapoLclaLovy VYNASC TEG, oe avtibeon pe To deiypa g 5™ Maptiov 2009 (S4), mov
TpoépyeTal TG mePLoyns Aryvmrov — APomg ko epeavilel younAdTepeS TYES, AALG
vynAdtepeG o dAhovg Adyovug (Fe/Ca kar K/Ca) (Guerzoni k.d., 1997).
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7° KE@AAAIO — METPHXEIX IAHOOYX ZQMATIAIQN

7.1 Ewoayoyn

Tnv mepiodo 2009 — 2014, mpayuotomomOnkov pHeTpnoelg tov TANOBove TV
OLOPOVUEVOV  COUOTIOIOV  oTnV  7EPLoY] Tov  Akpotnpiov Xoviov Kot 7o
OLYKEKPIHEVA, oTOV YDpo TOoL Epguvnmticod Xtabuod g ZyoAng Mmyovikov
[Tep1BdArovtog Tov TloAvteyveiov Kpnine. Ot petproelg mpaypotomomdnkoy pe to
ovomnua CPC — DMA (SMPS) (GRIMM, Germany). Katd ) didpkela tTov Tpdtov 4
TV, Yo TG peTpnoelg ypnowomombnke o long DMA, o omoiog eivor
KOTOGKEVOGUEVOG MOTE VO LETPAEL cmpatiown pe eupog dapétpov 11,1-1083,3 nm,
Swtunuévav oe 44 dapopetikd kovaio peyédovg (size bins). Ta dvo tedevtaio £
petpnoewv (2013 kar 2014), to CPC ovvdébnke pe to medium DMA, pe dvvatdtnta
pétpnong couatdiov pe dapétpovg omd 5,5 nm émg 350,4 nm, evd Kot TOAL TO
oLVoAkO dBpotoua copaTdiny gvog run (Khklov pétpnong) tov opydvov, divoviov

empepopévo o 44 size bins.

Na onuewdel 6t 10 TAn0og TV copatdiov tdve and to 1000 nm (1 pm), vrd
(QLOIOAOYIKEG GLUVONKES, GTOV ATUOGPAPIKO aépa vroPdOpov, de Eemepvd Ta Alyeg
dekdoeg copatioln ava ko ekotootopetpo. Emopévmg, dev Ba mpdcoodide oty
€peuva KATL OVoIMOES, M YVAOOT TOL TANBOLG TV GOUATIOIOV TAVE ond QVTEG TIS
SpéTpoug, av okePBel Kaveic Tl pio TVTIKY T AETTOV coRaTinV (kdto tov 1
p{m) yio ToV aTHOCQUIPIKO aépo TG ovoToAKNng Meooyeiov eivan kdmoleg yihdoeg
copotiow ova cm®. v ouvvéxeln, omov yivetar Adyog yia 1" kou 2" mepiodo
detypatoAnyiog pe to 0pyavo SMPS, Ba vovoeitat, diymg va emonpaivetat wiaitepa,
og 1", n mepiodog 2009-2012 tov petpicenv pe to long DMA, evd og 2", n nepiodog
2013-2014, tov perpiocewv pe 1o medium DMA. Tapatnpodue 6t kotd v 2"
nepiodo dsrypatoAnyiov, 1o dve o6pro and 1083,3 nm, néetel ota 350,4 nm, evo
TopdAAnAd To KAT® Oplo péTpnong copatdiov Kwveitor oand ta 11,1 ota 5,5 nm, pe
OTOTEAEGLO, VOL EDVOOVVTOL Ol LETPNGELG TTOL £XOLV VO KAVOLV LE TNV dlEPEHVNOT TOV
QOIVOUEVOL TNG TupNnvomoinomg, @owvopevo mov Eekva Kot AapPaver yopo oe

dpé€Tpoug Kamolwv Alywv vavouétpov (nm). Xtov Ilivaka 35 gaivovtor ta Pacukd
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otoyeio KaBe pog amd Tig dV0 TMEPAUATIKES OOTAEES TOL YPNOLOTOMONKAV OTIC

LETPNOELG TTEDTOV.

Hivoxog 35 Tlepiodor derypatonyidyv, £0pn Swpétpov, poévog kdKrov, KOODOS kK Ta TPia
KAGopato copotdiov yio 1o long DMA kot o medium DMA. X1ic 3 tehevTaisg oeipés, péoa og
napévoeon, aprOpegitar To A 00g TV size bins 6¢ kKGO éva Khaopa copaTIdiOY.

TYmog DMA Long DMA Medium DMA
"Etn detypatoinyiov 2009-2012 2013-2014
Ebpog DMA

o 11,1-1083,3 (44) 5,5-350,4 (44)
(mAn0o¢ Khaopatomoinong / size bins)

Xpbvog KOKAov (run time) 6 min ko 46 s 3 min kot 50 s
Evpog mupnvev (size bins) 11,1-24,7 (10) 5,5-24,7 (18)
Ebpog vréprentov copatidiov 27,0-101,1 (15) 27,1-101,4 (15)
Ebvpo¢ copatidiov cvcooudtmong 111,9-1083,3 (19) 112,3-350,4 (11)

7.2 Xvoykévipmon TAN00vg cORaTIOI®V 6TOV 6TAON0 TOV AKPOTNHPLOV

Ot derypotoinyiec, g TPMOTO GTOYO £lyav TNV SAYPOVIKNY EKTIUNGT TOL aPlOUOL TV
OLOPOVUEVOV COUATIOIMV oTnV TepLoyn g duTikng Kpnng kot v diepedvnon tov
mmyav avtov. Ot petpnoelc tov etov 2009-2014, pog édwoav ™ dvvotdtnTo Yio po
OPKETA KOAN TPOcEyyon Tov otdyov ovtov. Eyive mpoomndbeia otr petpnioelg va
KOADWYOULV EMAPKADC TO GLVOAO TOL mMuEPOAOylokoy €tovc. E&aitiag Opmg tng
TOVTOYPOVNG OlEPEHVNONG TOL QAIVOUEVOVL 1TNG mupnvomoinons, EAafav  yopo
TEPLOGOTEPEC NUEPES LETPNCEWV TNV Bepivi] TEPi0d0, OTmG Bo Pavel TOPACTUTIKA Kot

OTO ETOUEVA OLOYPOLLLLOTAL.

Ytov endpevo cvykevipwtikd I[ivaka 36, mapovsidloviot o1 péceg Tipég (average) ava
Vo, €moyT Kot £T0G OEYLOTOANYIDV, 1 TUTIKT dtakvpavon (standard deviation) kdOe
pilog péong tung, n dtapecog T (median) g kdOe meprodov, Kabdg kot 1 eAdylo
Kot Yot TN mov mapotnpninke oe kdbe éva amd avtd To YPOVIKE SLOGTAHOTA.
Eniong epoaviCovtor ot avtictoryeg mepiodot derypotoAnyiog, VO KAToypAPETIL Kot

10 TAN00G TV Nuep®V derypatoinyiog yio kdbe pio mepiodo.
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Iivokog 36 ZoyKevTpOTIKA 0TOTEAECROTO Y10 TIS dELypaToMyies mov éhafay ydpo TV aEPiodo
2009 2014, otov oTtoOpHO TOLV AKPpOTPiIOV, 66OV CPOPE TN CVLYKEVTPMOT TOV OMKOV TA00VS TOV
OLOPOVUEVOV COUATIOI®V.

Ui | e | | s | B | M
derypatoinyiog
Koart’ étog
2009 81 4819 3143 4097 344 66752
2010 89 5236 3895 4290 386 55092
2011 62 6461 3579 5575 1052 49532
2012 88 5785 3735 5210 471 99561
2013 41 4164 3327 3112 134 46111
2014 189 4487 3620 3446 387 67478
2009-2012 320 5423 3671 4682 344 99561
2013-2014 230 4424 3567 3386 134 67478
2009-2014 550 4922 3645 4066 134 99561
Ava emoyn
Kaiokaipt 2009 23/06 - 18/08 (37) 4245 1593 3983 1780 20872
OOwoéTmpo 2009 | 09/10 - 29/11 (44) 5293 3929 4306 344 66752
Xewdvag 2010 12/01 - 12/02 (23) 5902 5842 4062 386 55092
Avoign 2010 03/04 - 27/05 (51) 5271 3214 4524 791 54628
Kaiokaipt 2010 02/06 — 26/06 (15) 4092 1960 3691 1393 19842
Kaiokaipt 2011 04/06 — 20/08 (58) 6390 3488 5549 1052 49532
DdOwomwpo 2011 02/11 — 08/11 (4) 8353 5822 4641 3184 30074
Avoign 2012 19/08 =30/03 wan 5392 3017 4500 582 36128
04/05 — 31/05 (28)
Kaiokaipt 2012 OL/06 = 10/07 6311 4331 5694 471 99561
06/08 — 16/08 (44)
dOwonwpo 2012 | 07/09 — 25/09 (16) 5179 2575 4695 955 52872
®Owonmpo 2013 | 15/09 — 04/11 (41) 4164 3327 3112 134 46111
Xewavog 2014 11/02 — 28/02 (18) 7023 6253 4894 809 67478
Avoign 2014 01/03 — 31/05 (79) 4658 3628 3569 658 47361
Kaiokaipt 2014 01/06 — 31/08 (64) 3646 2035 3274 387 45336
dOwonwpo 2014 | 01/09 — 28/09 (28) 2576 2314 1999 531 67695
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Ava piva

Iovviog 2009 23-25/06/09 (3) 2777 1520 2412 1809 17494
IovAl0c 2009 1-22/07/09 (18) 4474 1663 4266 1780 20872
Avyovotog 2009 3-18/08/09 (16) 4204 1403 3969 1791 14090
OxtdPptoc 2009 | 9 - 30/10/09 (18) 4111 2736 3561 735 66752
NoéuBptoc 2009 | 2 - 29/11/09 (26) 6076 4378 4851 344 48153
Tavovaprog 2010 12 - 24/01/10 (12) 6175 5339 4681 453 43900
DePpovdprog

2010 2 -12/02/10 (11) 5615 6316 3559 386 55092
Ampihiog 2010 3—30/04/10 (26) 5423 3144 4693 1093 54628
Méuog 2010 1 - 27/05/10 (25) 5146 3266 4319 791 46754
Tovviog 2010 2 —26/06/10 (15) 4092 1960 3691 1393 19842
Iovviog 2011 04 — 30/06/11 (25) 6582 3427 5731 1052 49532
Tovhog 2011 PL-Dowan2s - 6065 3959 4926 2378 46461

31/07/11 (13)
Avyovotog 2011 01 —20/08/11 (20) 6066 2628 5612 2764 42104
Noéupprog 2011 02/11—08/11 (4) 8353 5822 4641 3184 30074
Méprtiog 2012 19 — 30/03/12 (12) 6740 2765 5892 3152 36128
04/05 — 08/05 wou
Méuog 2012 21/05 — 31/05/12 4789 2930 3988 582 34950
(16)

Iovviog 2012 01 — 30/06/12 (26) 6159 2628 5792 529 58120
IovAog 2012 01 -10/07/12 (10) 6360 3227 5786 471 68020
Avyovotog 2012 06 —16/08/12 (8) 6937 9239 5209 580 99561
Yemtéupprog 2012 | 07/09 — 25/09 (16) 5179 2575 4695 955 52872
Tentéuppioc 2013 | 15/09 — 30/09 (11) 2792 2420 2513 134 17672
Oxkt®dPprog 2013 | 01/10 — 26/10 (26) 4659 3489 3523 658 46111
NoéuBptoc 2013 | 0L/11 — 04/11 (4) 2845 2146 1925 577 15360
DePpovdprog

2014 11/02 — 28/02 (18) 7023 6253 4894 809 67478
Maptioc 2014 01/03 — 31/03 (27) 6124 4544 4787 1090 45493
Ampiiiog 2014 01/04 — 30/04 (26) 3581 2388 2840 909 31075
Méiog 2014 01/05 — 31/05 (26) 4312 3122 3540 658 47361
Tovviog 2014 01/06 — 30/06 (25) 4109 2335 3739 387 45336
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IovA0g 2014 01/07 —30/07 (27) 3217 1657 3005 992 28222
Avyovotog 2014 | 14/08 — 31/08 (12) 3787 2005 3220 1543 23780
ZemtépPprog 2014 | 01/09 — 28/09 (28) 2576 2314 1999 531 67695

Q¢ ehdyrot péomn unviaio Ty Kotoypdeetot n T tov lovviov tov 2009 pe tun oto
2777 couatiow / cm®, evd ®¢ péylotn péon unviaio tiun n Ty 8353 copotidw / cm®
tov NoéuPpro tov 2011 (pue povo 4 muépeg UETPNOE®V) Ko EMETOL 1 TN TOV
dePpovapiov 2014 pe 7023 copatidw / cm®. EEGAAov, cuvolikd 1 eAdyoTn Ty
KaToypaeNKe Tov TentéuPpto tov 2013 pe porg 134 copotidia / cm?, evd n péyiom
otryplaio T mapatnpndnke tov Adyovoto 2012 pe 99561 copatidio / cm®. Na
emonuavlel €dd OtL akpoiec LVYNAEG TWMES KATOYPAPOVTAYV GLYVE GToV oTafUod
Axpotnpiov, gite 6nwg mpoovapipbnie eattiog TOTIKOV ETOPAcEDV, ite GLUPAVTOV
(QOLVOUEVOL TLPMVOTOINONG, OTWG O SOVUE AVAAVTIKA GE EMOUEVO KEPAANLO. XE OAEG
TIG MEPWMMTMOGELS UNVAV, 1| TUTIKY amdKAoN HTav YoUnAOTEPN NG avtictoynmg Héomng
unviadog Tipng, €voelEn Ot otn Sipkel €vOg UNVOG, Ol TIUES TOV OLWPOVUEVOV
oOUOTVIOV otV TEPLOYN TOPOoLGLAlovy GYETIKN oTafepdTNTO, OKOHO Kol OV
VILAPYOLY KOTAYPUPEG PoVOUEV®Y Tuprvomoinong. H povn mepintmon, émov n péon
pnviado T Aoy PKpOTeEPN NG OVTIGTOYNG TUMIKYG OmOKAIoNG, €ivol 0 URVag Tov

Kataypaenke kot n péytotn otrypaia tipr (Avyovstog 2012).

Na onpeiwBet 6t 01 pécseg unviaieg THES KaBDS Kot o1 PEGES TIUEG ava EmOYT| Kot avdL
Khaopa copatdiov (yw to omoion Oo yivel mopokdT® GYETIKN  avopopd),
VIOAOYIOTNKOAV UETA TNV 0QAIPEST) EMAEYUEVOV AKPOIOV TILOV, TOL ElYOV KOTOYPOPEL
®G Un omodektéG 6to TeTpddio AlyHaTOAMYIOV KOl TTOL TPOEPYOVIAV OO TNV
EMIOPOOT TOTIKAOV TNYADV, OT®G TNG KIVNONG TOV QOPTNYADV KOl TV UTETOVIEPDV GTO
x®po g [ToAvteyvelohmoAng, TV KOTN TV YOPTOV LE YOPTOKOTTIKO UNYOVNLLOL, TIG
KOOGELS EEPOV YOPTOV Kot KAadeRAT®V KTA. Na Toviotel @otdc0 0Tl T0. YEYOVOTa AVTA
dev Ntav dvvatdév vo €(OLV EVIOMIOTEL KOl KATOYPAPEl OTO GUVOAO TOLG, L€
OMOTEAECUO, OTIC TEAMKEG OCULYKEVIPMGELS 7OV VTOAOYIGTNKOV VO EUTEPLEXETAL M|
OLVEIGQOPA TETOLOV acTAOUNTOV avBpomoyevedy tydv. Eniong, otTig nepintdoels tov
HECOV TIUOV OAMKOV TANO0VE, GLVVTTOAOYICTNKOY KOl Ol LETPNOELS EKELVEG OV i)V
npaypatoromOei pe ™ ypnomn uovo tov CPC (pérpnon oikod mAnfovg copaTidimV)
Kol Yoo TOV AOY0 autd €VOEXETAL VO, TOPOLGLALOVTOL HUKPEG OMOKMOELS HETAED TOV

OAKOV TANB0VG TV cOUATOIOV eVOC uva I piag Tepltddov, 6e oyéon Le To dfpotopo
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TOV EMUEPOVS 3 KAAGUAT®V, TOV OTOI®MV 01 GLYKEVTIPMOGCELS TANO0LS VITOAOYIGTNKOV
pe Paon to dedopéva tov cvotuatoc CPC-DMA (SMPS). Ta dedopéva tov SMPS
KOADTTOUV TO PEYUADTEPO HEPOG TMV NUEPDV dELYHOTOANYioG, KatalapuBavovtog Eva

T0600TO TOV® artd 96 %.

Ytov Ilivaxa 37, eppaviCovtor ot HEGES GLYKEVIPMOOEIS TANOOLG COUATIOI®V,
KAooUaTOTONpUEVES GE Tpia 0pn SapéTpwv. [IpodKeLTal yo Toug TuPNVeES, e SIAUETPO
Ao TO KAT® Oplo HETPNOMNG TOV 0pYavoL £mg ta 25 nm (Npy — nucleation mode), yio
couatidowe oty meployn Aitken, and ta 25 nm puéypt to 100 nm (N5 — Aitken mode)
Kol TEAOG, Y10l TOL GOUOTIONN OTNV TEPLOYT) CLOCHOPELGNG, LE OAUETPO VD ard To. 100

nm (N1g0 — Accumulation mode).

Mivoxog 37 Méogg ovykevipdocels mafovg mupnvov, copatidiov Aitken kor copatidiov
GVGGAPEVGING, UVA TEPI0O0 deLypaTOANYiaC.

Igpiodog Nnuet (%6) N5 (%0) N1go (%0)

KoXokaipt 2009 314 (7,3) 1998 (47,3) 1916 (45,4)
OOwoTmpo 2009 1253 (23,7) 2501 (47,2) 1540 (29,1)
Xewdvag 2010 2021 (32,0) 3032 (52,0) 5902 (16,0)
Avoién 2010 948 (14,7) 2573 (48,5) 1750 (36,8)
Kooxaipt 2010 361 (7,8) 2088 (51,7) 1642 (40,5)
Kooxaipt 2011 919 (14,5) 2954 (46,7) 2589 (40,9)
OOwommpo 2011 843 (10,1) 5108 (61,1) 2402 (28,8)
Avoign 2012 844 (15,8) 2519 (47,1) 1988 (37,1)
KoAokaipt 2012 878 (14,1) 2954 (47,6) 2379 (38,3)
OOwommpo 2012 821 (16,0) 2558 (49,8) 1760 (34,2)
OOwommpo 2013 1603 (36,7) 2166 (49,6) 599 (13,7)
Xewovag 2014 1603 (23,7) 3989 (58,9) 1183 (17,5)
AvoiEn 2014 1226 (27,7) 2582 (58,3) 623 (14,1)
Kookaipt 2014 724 (16,2) 2318 (61,0) 801 (22,8)
OOwommpo 2014 785 (30,5) 1364 (53,0) 426 (17,5)
2009 833 (17,3) 2271 (47,2) 1715 (35,5)
2010 1107 (21,1) 2605 (49,8) 1524 (29,1)
2011 919 (14,2) 2954 (45,7) 2589 (40,1)
2012 853 (14,9) 2733 (47,8) 2133 (37,3)
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2013 1603 (36,7) | 2166 (49,6) | 599 (13,7)
2014 1041 (20,6) | 2584 (60,5) | 745 (18,9)
2009-2012 931 (16,9) | 2623 (47,7) | 1947 (35,4)
2013-2014 1166 (22,3) | 2491 (59,2) | 712 (18.6)

2100G 000 mponyovuevovg Ilivakeg 36 kot 37, TapaTnPOVUE OTL KOTAYPAPETOL LEYAAN
SKOUAVOT OTIG TWEG, OALD KOl TO aVTIGTOLYO. TOGOGTE, 0€ OAO TO. KAGGULOTO TV
oOMOTVOIOV KOl GUVOMKAE Yoo OAn v mepiodo petpnoewv. Avty n £€viovn
petafintodtnTo Tov TANO0VE TV COUATIOIMV TOV KATUYPAPETL, OPEIAETAL:

1. 2tov dapopetikd Tomo DMA mov ypnoiponombnke v mepiodo 2009-2012, oe
oyxéon pe ta 000 emdpeva £t (2013 ko 2014).

2. 210 SopopeTikd TANOOC MUEPDOV SEYUATOANYING 7OV TPyLOTOTOM O KAV
K@0e pio mePiodo, Pe OMOTEAEGHO VAL UMV V0L GTOTIOTIKA aSIOTIOTN 1] GUYKPLoT| TOV
TILOV AVTOV HETAED TV SLPOPOV YPOVIKAOV TEPLOOMV.

3. 2y petafintdmro ELEAVIONS GULVOUEV®V TUPTVOTTOINGNG GTNV TEPLOYN.

4, Xmv  aKovovioTtn Emidpactm Tuyoi®v TNYdV TOmKNG KAMpokog (Kivnon
AE®OOPEI®V, QOPTNY®V, OCVTOKWVINTWOV, YPNOTN YOPTOKOMTIKOV, KOVGT KAUOEUATOV
KTA.).

5. 2V enidpootn LETAPOPAS AETTOKOKK®MV COUATIOIMV, KUPIOS amd Ta YELTOVIKA
aotikd kévrpa (Xavid, Kovvovmidiava), aArd kot dAAa onueio mopaywyns tétoiwv
QEPOAVUATOV OTMOC KOVIIVOUS OVTOKIVIITOOPOLOVS, ALAVL, OEPOOPOLLO, EE0PVKTIKEG

dPaCTNPLOTNTES KOl BLOUNYOVIKES EYKATOCTAGELS.

Onwc @aivetor otov Ilivaka 36, n péon TN 1OV oMkdv copotidiov yo mv 1"
nepiodo detypatonyiog pe v odtaEn SMPS, oty meproyn Axpotnpiov Ppébnke
fon pe 5423 + 3671 copatiow / cm?®, pe odpeso tiun 4682, yioa cuvoikd 320 nuépeg
LETPNOEWDV, TOV KOAVTTOVV EMOPKMG TO GUVOAO GYEOOV TOVL £TOVG, e Mio EUgao
OTOVG KOAOKOPIVOUG KOl OVOLEIATIKOVG UNVEG, OTOTE OVOUEVOVTOY VO EKOVOYV TNV
EUEAVICT] TOVG O GLYVE Ta PoVOUEVH Tuprvomoinong. Avtictorya, yio. v 2"
nepiodo derypatonyiog n péon tiun Ppébnie ion pe 4424 + 3567 copatidw / cm?®, pe
dwapeco Ty 3386, yuo cvvolikd 230 nuépeg petpnocmy. Onmg TopATNPOVLUE GTOV
[Tivaka 36, og dAeg TIg MEPLOSOLVE, N S1AUECOG TIUN NTAV KAT® NG HEONG TIUNG. AVTO

amotelel Oelypa TOL OTL 1 KOTOVOUN TOV GLYKEVIPOGE®MV KEITOL O TEPLOYEC
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YOUNAOTEPEG TNG LEONG TIUNG, EVO 1 HECT TIUN OLLUOPOAOVETOL GE VYNAITEPQ EMITEDL,
mov  o@eidAovtor  otovg  mpoavapepBivieg  AOYovg  (EUPAVION  POLVOUEVOL

TLPNVOTOINGONG, TOTIKEG TNYEG EKTOUTNG KTA.).

Yvvolka omd tov Ilivaxa 36 Olamot@vovue Otl dev gpgoviletor Kovevog eidovg
TEPLOJIKOTNTA GE EMOYLOKN 1| Unviada PAoT OTIG OMKEG GUYKEVIPDGELS OLMPOVUEVOV
copotdiov oty mepoyn tov Axpotpiov. H enidpacn tng tomkng mopoymyns
OEPOAVUATOV KOl UETOPOPAG Omd GAAEG TEPLOYES, POIVETOL VO OMOTEAEL ONUOVTIKO
TOPAYOVTO, GT OLUOPPMOOT TNG GLUVOMKNG HEGNC GLYKEVIPOONG TOVG GTNV TEPLOYN.
Enriong, otov devtepo mivako @aivetal 0Tt 10 PéGO TOGOGTO TV TUPHVAV, Ve TV 1"
neplodo derypatoAnyiog etvar oto 16,9 %, avePaivel oto 22,3 %, evd ta copatiol
™G TEPLOYNG cvoodpevong Vv 1" derypatoAnmriky mepiodo kotadapuBavovy T0606TO
35,4, evd v 2" 060016 HOAG 18,6 %. Ot netaBorés autég £x0VV GAPDG VoL KAVOLY
HEe TO OPOPETIKG €0pN OOUETPOV OV UETPOVTOL KOTA Tn Odpkel Twv 000
TePLOd®V, VA 1 SPOPH TOV TOCOCTAOV OVTMV, EOIKAE AapPdavovioc vmoyn v
otk otabepdtnrTa e Vv omoia epeoavifovtar ta copotidla Aitken, pmopel va pog
OMGEL UL TPAOTN YOVOPOEWY] €KOVOL TOV TOCOGTOD TMV AOPOVUEVOV AETTAOV
copoTiov ota e0pn dpétpov arod ta 5,5 éog ta 11,1 nm kot and ta 350,4 nm cta
1083,3. Zvvolikd @aivetal va eTKPATEL GYETIKT GTOOEPOTNTA GTO TOCOGTO EUPAVIONS
copotwiov Aitken otnv meployn, Yopo oto 50 %, eved v peyaAdtepn dokdpoveon
OTIS TWES GLYKEVIP®ONG Topovotdlel To KAdopa tov mupnvev. To copatidio g
TEPLOYNG CLGGMPELONG PAIVETOL VO TAPOLGLALOVY 1oL LKPT TAON EMOYKOTNTOC, LE
VYNAITEPO TOGOGTE GUUUETOYNG TOLG GTOV OAKO aPOd OL®POVUEVOV COUATIOIOV Vol
epeavifovrar Toug Beptvodg PNVES, VA YOUNAOTEPO TOVG XEWLEPIVOLS (YEUMVAG KO

@OwoOT®PO).

7.3 Avaivon) 010popoToinoNS CUYKEVTIPAGEMY COUATLOIOV NETAED
KaOnuepvav nuep@v Kot cuffatokipraxov

H oyetu) otabepotta mov TapovctdleTol GTOVS TPONYOVUEVOLS TTiVaKES, TOGO OGOV
aQopd TIC HECEG TIUEG GLYKEVTPOONG avVA TTEPI0d0, OALL Kol OGOV 0POPA TO TOGOGTO
eupaviong  kabe  evdég  kAdopatog  copatwiov  Eexwplotd,  @oaivetor v

emovolopPdavetor Kot oty mepimtoon petafd TV S5 kadnuepvov muepOV NG
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gfoopndons kot tv 2 muepov tov coPPatoxvplakov. Ot empépovg e£apoeic M
SLLPOPOTONGELS OTIC EMUEPOVS TIUEG KATOI®MV MNUEPDOV POIVETOL VO GUVOEETOL AUEGH
HE QOIVOUEVO UETOPOPAS KOl TOMIKNG TOPAY®YNS, OT®mG Bo dodue ovoAVLTIKE oTN
ouvEyeln Kot 0ev elval og B€om vo emnpedoovy oNUOVTIKG TIG OMKEG HEGEG TUEG
nepodmv. H wéa ywoo m degpedvnon mbovov O1opopomomcemy  HETOED TV
KaONUEPIVOV MUEPDV KOl TOV caPBaToKVPLOKOV, TPOEKLYE ONO TOVS TPOPOVEIS
AOyovg, mov Oev eivor GAAOL amd TO SPOPETIKO TOGOCTO €PYOLOUEVAV, TIG
LPOPETIKEG CLVNOELEG, TIC SLOPOPETIKES OVAYKES Y10l LETOKIVNON, EMICKEYN OOTIKOV

TEPLOYDV N TOV EUTOPIKOV KEVTPOL TNG TOANG, aKOUa Kot Yia 0Eppavon K.4.

Apyd TapovstdlovTot To YPoeNHoTa oV apopovy oty tepiodo 2009-2012 (Ewodva
78), evéd oxolovBovv ekeivo mov avapépoviol oty 2" mepiodo perpiosov (Ewova
79). Onwg pmopodpe va dodue,  péon téon dakdpaveng ot Stbpkela evog 24-mpov
etvar 10w ko ya 116 4 emoyég g mepidoov. ITo cuykekpéva, Kot ™ ddpKeLd TG
avoitng (Mdptiog, AmpiMog, Mdawog), m ovykévipwon wAN0ove ocouaTdiov
napovotdlel 3 péytota. Tig kabnuepwvéc ta péytota evromiCovron otig 8:00 — 9:00 m.p.,
o115 14:00 p.p. kot otig 23:00 p.p., eved Ta copPoatokdploka o LEYIGTO ATOVIOVTOL TG
101ec MpeC, e HOVASTKT SopOPOTOINGT TO VUKTEPIVO HEYIGTO OV TTapoTnpeital Alyo
vopitepa, otig 22:00 p.p. H cuvolikn| ewcdva yio v dvoién divel v mAnpogopia Ot
TIG KaOnpepwvég mapovotdlovial AP YoUnAOTEPES TIUES TIC TPMOTES 18 dpeg TOL
24-dpov, aALL ELEOVOG VYNAOTEPES TOV AVTICTOLY®V TOL GUPPATOKOPLAKOL Yo TIG
opec petacy 18:00 p.p. kor 24:00 p.p. Avtictpoen akpifog tdomn, 6 GyEom He QVTV
oL UOALG TEPLYPAPNKE, KOTAYPAPETAL TNV TEPiodo Tov GOvommpov (ZemtéuPproc,
OxktoPprog, Noéupplog), pe tic Tég tic opeg avtég (18:00 - 24:00 p.p.) va

eupaviovroatr vymAdtepeg To cafPaTOKVPLOKAL.

H tpwodpven xatavoun g avoiéne, cvveyiletor kot v mePiodo Tov KAAOKoPlon
(TIovviog, IovAog, Atvyovstog). Ta dvo nuepnola péyiota gvromilovtal avtn 11 Popa
Myo vopitepa (7:00 m.p. kou 12:00 - 13:00 p.p.), evéd 10 voktepvo v idwo mepimov
opa (23:00 - 24:00 p.p.) pe o pkpn KaBuotépnon 6To HEYIOTO TV KOONUEPIVOVY Kot
A, Ol OCLYKEVIPMOELS GLVOMKO TNV 7ePIodo Tov  KAAOKAPov epeavifovv
YOPOKTNPIOTIKY  otobepotnta, petald tov 000  efetalopevov meplOdmv NG
efoopddag, dnidvovtag avtictoyyn otabepdnta ot avOpOTOyEVEIS Kot QUGIKEG
TNYEC TAPOYWYNG AETTOV COUATIOIMV GTNV TEPLOYT).
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2VUVOMKA 01 TPELG KOPLPES TNG AVOIENG KOl TOL KOAOKALPLOU ONAMVOLV, 1| TPMTI TNV
Evapén g NUEPAG Kol TOV avOpOTIVEOV dpastnplot)TeV (Wdwitepa Tig kadnueptvég To
HEYLOTO aVTO givarl PHeYaADTEPO), N OeVTEPT TNV WENUEVN HeTakivior Tov TANBLGLOV
ond Kol TPOS TPOOPIGUOVS, HE KOPLOVS TOVG YOPOLS KOTOIKING Kl epyaciag, evad 1M
TPitn Kopven avTikoTonTpilel TIg Ppadvvéc e£000VG HETAKIVIIONC, YLOL OVONWLYT KoL
epyaoia. Ta péyota omv mepintmon t@v Vo GAA®V TepLddmv, EOvOéTwpo Kot
yewpava (Noéupproc, Aexéufprog, lavovdprog), mepropilovtarl oe dvo. To mpmdTo v
TIC TTPOWEG OpeS, Me o kabvotépnon 10 MOAD UG OPOS, EVO TO OEVTEPO
uetatomiletar petold e 2™ kot 3™ kopvehc Tev Oepvdv Tepddwv kat evromileTat

nepimov otig 21:00 p.p.

Qo6710060, gival yapoakTNPIoTIKO OTL, OpEcmE UETE TV euedvion g 2™ kopveng, otn
pev mepinT@on Tov EOVOTMOPOL 1 GLYKEVIPWOOT aKOAOVOEL OLOAT, CLVENT TTMOTIKN
TAOMN NG GLYKEVIPOONG UEXPL TIG 5 Ta Enuepodpata, o€ avtibeon pe v mepiodo Tov
YEW®Va 6mov 1 thon avtn peiowong Eexwvad peta tig 23:00 p.p. To televtaio amotelet
Evoelin Mg OULUUETOYNG TV egoTidv Bépuavong (tlakia, kavotipeg metpelaiov,
TUPNVOELAOL KTA.) KATO Tr OAPKEW TOVL YEWDVO OTO EMIMEON TOV OLOPOVUEVOV
AETTOV GOUATIOIMV GTNV ATHOCOOIPO THG TEPLOYNS TOL AkpmTnpiov. [dwitepa avty n
ooppeToyn oaivetor mo €viovn to coffatoxvploko, OmOTE TOPATNPOVVTOL KOt

VYNAOTEPES GLYKEVIPADGELS COUATIOMV.

E&dAAov ot amdAvTEC TIUEG TOV GLYKEVIPMOGEWMV KOTO TN OLUPKEW TOV YEWDVA
Tapovctdlovy kot TG peyahdtepes dtakvpdvoelg péoa o€ éva 24-mpo. Tpdypatt, evo
1 KOTA TPOGEYYIoT SIKVUOVGT), TOV TILAV TOL Yxedva ivor peta&d 3000 kot 14000
counts/cm® (evpog 11000 counts/cm®), N avtiotoym 7y TG GAleg mePLOdOLG ivor
EUQOVOG PEIOUEVT, UE TIS TG Tov PBvortdpov amd 4000 — 10000 ko gvpog 6000
counts/cm®, Tig Tég ™m¢ dvoidng amd 4000 £mog 8000 counts/cm® (evpog 4000
Countslcm3) Kol TEAOG, TIC TIMEC TOL KOAOKOPOU HE TN KpdTepn Stokduovon,
npooeyylotikd and 5000 — 7000 copatidio 610 KuPiKd eK0TooTO Ko €0Pog HoOALG 2000
counts/cm®. Ot TOPOTAVD TYES OTOTEAOVV pio akOpo EVOEEN NG Emidpaomg
avOpOTOYEVOV KOl  QUOIKAV  Topaydvtwv oTo  yiyvesBal TV  olmpoOUEVOV
copotdiov. ['a Topddetlypa, Ve To YEUOVE, O ATOTEAEGLO TOV TPOAVAPEPOEVTOV
TapaydvVTOV Kowons, evtomiletal n péEyom Tl TAN0ovg copatdiny, mapdiinio
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KOTOYPAGETOL KOL 1 MIKPOTEPT T CLYKEVIP®ONG TANOOVE, OC ATOTEAEGLO TOL
QLOIKOV  KaBoaplopod 1ng oTpudceopag TNV meplodo avtn  (EmEGOd  VYPN
Katakpnuviong). H eAdyiotn tiun yio OAeg Tic meptodovg eivar ol mpeg, vopic To Tpwi,

Katd T1c 5 To Enuépmpa, Kot vopic to andysvpa, yopw otig 16:00 — 18:00 p.p.
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Ewéva 78 Méon 24-mpn SL0KORAVET OMKNG GVYKEVTPOGNS TA00VS COUATIOI®V ava emo)i] Yo
TIS KoOnpepvég Kot Ta cafpfatoxkvpraxa, yia Ty wepiodo 2009-2012.

Ot mopamdve mopatnPNoel; emavolappdvovtal e KOAN TPoosyylon TNy mePiodo
2013-2014, mov ot petpnoelg £ywvav pe 1o medium DMA (Ewodva 79). Ou o6moteg,
LEYOADTEPES  OLOKLUAVOELS, OTIS OCULYKEVIPMOOEWS, N o1 O0l0Qopd  UETAEL
cafpatokvplakoy kol kaBnuepvedV, €v UEPEL OPEIAOVTOL GTOV UIKPOTEPO OYKO
dedopévav yio oty Vv mtepiodo. Eivar evoetktikod yia mapddetypa 1o yeyovog ott, v
mEPL0O0 TG AVOIENG KO TO GULYKEKPIUEVA TIG TPAOTES TPMIVEG MPES, KOl GTIS dVO
TeEPLOOOVG UETPNOEDV Ol TIHEG Kotd T Odpkew tov coffotokdplakov ivol
LEYOADTEPT OE Oxéom HE TIC ovtioToyes tov kadnuepvav. Qotdco, evd eival
averaicOnteg kot mOavov 6TaTIoTIKG acuavteg ot dapopéc avtég v 1M mepiodo,
mv 2" mepiodo @bavovy oe Twég mov M Swpopd avth mpooeyyiler to 40 %.
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Epeavileton pe dAla Adyio v mepiodo g avoiEng g 2™ nepddov uetpicewv, pia
TéoN TOPAUOVIG TOV COUATOIMV oL TTapfxOncav v mtponyoduevn HEPA 6 LYNAES
ovykevipooels. A&loonueiot eivol eniong 1 d0PopAE TOV GLYKEVIPAOGE®V Y10 TIG
Bpaduvég dpec, HETaED KoOnuepvodV Kot caffoatokhplokov, yio TV Tepiodo Tov

YEWLADVOL.
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Ewévo 79 Méon 24-mpn S10KOREVET 0MKNG GUYKEVTPOGNS TA00VS cOUATISIOV ava oy Yo
TIC KOO pePEg Kot To caffatoxkvploka, yia Ty wepiodo 2013-2014.

7.4 Avaivon o10@opomoinos Katavouns tA0ovg copatdiov petadd
KaOnuePVOV NuEPOV Kot coffatokvprakov

[Mpaypotomombnke avdivon tov dedopévev yoo v mepiodo 2013-2014, pe okomd
™V JEPEVVNON TNG KATOVOUNG TOV GUYKEVIPDOGE®V 6T0 44 LETPOVUEVO KAAGLLOTOL, Y10l
TIC TEPLOBOVE TV KoONuepVOV nuepdv Kot tov caffatokvplakov (Ewova 80). H
avdivon €ywve yio ka0e mepiodo Tov £TOVG YWPIOTA, HE TO GUVOLO TV dabécipuwmy
dedopévaov Yoo kébe mepiodo yu to v Adym ypovikd odotnuo tov 2 gtov. Kart’

avaroyio pe mponyovpévme, emPePardveTon Eova OTL 01 VYNAOTEPEG GLYKEVIPMOELG

286



TOPATNPOVVTOL TO. GOPPATOKOPIOKO TMOV YEWEPWVAOV HNVAOV, OG OTOTEAEGUON TNG
avOpOTIVNG CLUPETOYNG OTO 100L0Y1I0 TANOOLE TOV OTHOGPUIPIKAOV COUATIOIWMV,
e€autiag TV TNY®OV Kodong mov ypnoiponolel yio 0éppovon. Na onueiwbei 6t kot v
nepiodo TV KAOMUEPWVAOV NUEPDV TOV YEWUDVO, TOPATNPEITOL ETIONG N VYNAOTEPY
OLYKEVTPMOT G€ GYEON UE OVTEC TOV KOTOYPAPOVTOL TIG GALEC emoyéc Tov £€tovg. H
dwpopd ovuty elvarl TO TEPOPOUEVN TS KaOnuepwvég, o€ avtibeon pe To
cafpatokvploka OV 1 SPOPOTOINCT TOV YEWMVO €lval TEPIOCOTEPO £VIOVI GF
oxéoN HE TIC METPOVUEVEG GLYKEVIPAOOELS TIC GAAec emoyxés. To otoryeio avtd
emPePardvel 0TI, cOUATIOW PE SOUETPOVS KAT® T®V 25 nm £yovv UKpAITEPO YPOVO
TOPALOVIG OTNV OTUOGPALPO, GE GYECN LE T LEYOADTEPO COUATION KO EOIKA EKEIVAL

ne dtop€Tpoug dve tov 90 nm.

[Ipdypatt, Ta péytota mov mopatnpodvior v xeepv tepiodo evromilovran ota 70
nm Kot oto. 90 nm mepinov, Yo TG kaONUEPVEG Muépeg Kot Ta cofPatokvplaKa,
avTioTory. XTI KOOMUEPIVEG KOTAYPAPETAL EMUTAEOV Kl VO KPOTEPO UEYIGTO OTO
25 nm. H ovykévipwon, evad eueavilel peiopéves TWES to oaffotokvploko ota
copotidle puéypt 25 nm, and ket kot Tave (25 — 350 nm) n cvykévipwon to ZaPPoto
kot v Kvprokn vrepPaivel katd modd 11 avtiotoyeg tipnég tov kanuepvav. Tao
TOPOATAVE® £PYOVTOL GE CLUP®VIO LE TO OTL, Ol KADGELS GE UNYOVES ECOTEPIKNG KOVGELS
YU TIC HETOKIVNOCELS TOL TANOLGHOV, mov Yivovtor o€ peyoAvTepo Pabud T1g
KaOnuepvég, mapdyovv ®g eni 10 mAeloTov AemtOKOKKM COUATIOW, EVO Ol £0TIEG

Bépravonc mapdyovv copoTiotn HeyaAdTeEPNG SIUETPOL.

IMa v emoyn tov EOBvom®Pov, 1 SKOPVLEN AT KATAVOUT TOL TaPATNPNONKE TOV
yewpava gpeaviCetar o évrovn. Ta péyiota gvroniCovrar ota 20 ko 70 nm, aAAd ot
amOAVTEG TWEG TMV  GLYKEVIPAOGCEWV gHEAvifovTol KOTO TOAD UEWUEVES, Ol
YOUNAOTEPEG O oyéom e TG GAAeg Tpelg emoyés. H peyodvtepn €vtaom mov
EUQOVILETOL M KOPVLEY] GTOVG TLPNVES, GE GYECT KOl UE TOV YEYWMDVO, EVOEXOUEVOG
oxetiCetal pe TO OTL TO EMEWGOS0. VYPNG KOTAKPNUVIONS €lval TEPLOPIGUEVO GTNV
TEPLOYN TG avaTtoMkng Mecoyeiov, v mepiodo tov eHvommpov, e avtiBeon pe Tov
YEWDVO Tov givol mo ovyvh kol eplocdtepo €viova. Emiong m dwapopomoinom
EVOEYOUEVMC GYETICETOL KOl GLUVOMKA LE TNV Ol0POPOTOINCT) OTN HETEMPOAOYID TNG
aTHOCOUIPOS TIC 000 avtéc meptodovc. To oplakd oTpdPE TN ObPKEW TOV
YEWEPWVAV  YUYPOV UNVOV KOTEPYETOL, HE OAMOTEAECUN TOV EYKAOPIOUO TV
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TAPAYOUEVOV OVOP®OTOYEVOV pOTOV GE KPOTEPO OYKO a€pa, diymg TN dvvatdTnTa
YPNYOPNG O1dYLONG Kol LETAPOPAS TOVG, UE ATMOTEAEGIO GUVOMKA VO KATOYPAPOVTOL

VYNAOTEPEG GLYKEVIPADGELG TOV YEYLDVA.

H dwopoven kotavoun mov epeoaviotnke tnv mepiodo TV 6 YEWEPIVAOV UNVEOV, TOVEL
va. vepiototor toug Bgprvovg punves. Téco v dvoiln, 660 Kol TO KOAOKAipt, 1
eLeaVICOpEVT KaTavoun Topovctdlel povo Eva HEYoTo Kot avtd gvtomileTat, yio TNV
nepiodo tov kaAokopov oto 80 nm ko ywo v dvoin ota 70 nm Yy To
cafPatoxvploka kot ota S0 nm yuo Ti¢ kabnuepvéc. H mepintwon g dvoiéng eivor n
HOVOOIKN OTIG TEGOEPLS EMOYES, OOV TO EUPAVILOUEVO HEYIOTO TIG KAOMUEPIVES KO TOL
cafpatokvploka, wapovcslaletal 6 TOG0 SAUPOPETIKEG JapéTpovs. Tomg avtd va
oyetiletat pe TV S10QPOPETIKT YMPIKN KOTAVOUN TOV avOpOTIVOV dpasTNPLOTHTOV, LE
avtég va  evromilovionr TG kaOnuepvEG €VIOC TOV  ACTIKOV 10TV, EVA TO
cafparoxvplaka va péPog Tov TANOLGHOL va dafiel TV Nuépa Tov ekTOC TOANG. To
oTOLEI0 CLUP®VEL KO [LE TO OTL, OGS KO GTNV TEPIMTWGT TOV YEWDVA, TO LMKPOTEPQ
ocopotidle kdto omd 40 nm epeaviCovv VYNAOTEPEG TWES TIG KOOMUEPIVES, EVD TO
peyolvtepa copotiowe (40-350 nm) éyovv vynAdteEpEg TWEG CLYKEVIPOOE®MV TO.

cafParoxvpioxa.

Koatd to dAAa, ot amdALTEG TIHEG TOV CLYKEVIPMOOEWMV TIG TPES TEPLOOOVS (AVOIEN,
KaAokaipt, OWOT®PO), TapPovctdlovy UIKPEG JPOPOTOGELS HETAED KaONUEPVOV
Kot GofPatokvplaKoL, e TIG LEYOADTEPES amd AVTEG va mapovcstalovtal Ty dvoién,
0AAG og TOAD o meplopiopévo Pabud oe GyEon He TIG AVTIGTOLES SLOPOPOTOUCELS
TOV UNVOV 1oV yelovo. No onueimBel téhog, 0Tt avENUEVEG GLYKEVTIPAOGCELS
COUOTIOOKMOV GLYKEVIPOGE®V £xovv avevpebel ko o amopokpucpévn Béon ot
avatoAky Mecoyswo (Ovokaid, avatoiikny Kpnm), mov kot mdAl amodidovior ce
tomikég mnyéc (KodvPitng, Awdaktopikr|. Awtpipn, 2008, o. 93), mpdyua mov deiyvel to

EKTETOUEVO EVPOC TNG ATUOCPUPTKTG AVAUIENG TOV POT®V GTNV ELPVTEPT| TEPLOYT).
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Ewdévo 80 Katavopi] cuykevrpdosov ti0ovs copatidiov oto 44 perpovpeve Khaopota, yio TG
TEPLOSOVG TOV KUONUEPIVAY NUEPAOV KLl TOV cufPaToxdplokmv Tov eTdv 2013-2014.

7.5 Extipnon ¢ péong ouyKEVTPMOINGS EMMPAVELNS KOl 0YKOV
COUATIOIMV

Y10 mopdv KepdAoio, e€etdlovtol T eMimEdd TNG EMPAVEINS KOl TOL OYKOL TMOV
LETPOVUEVOV COUOTIOIOV, OTOC €MioNG KOL 1| KOTOVOUY TOV HEYEODV oWT®OV oT
ocopoTidle avdioyo pe T OGUETPO TOLG. ¢ YVOOTOV, OPKETEG 1OOTNTEG TOV
OLOPOVUEVOV GOUATWOIOV eKOpAlovTal e MO €MONTIKO TPOTO Kot €&apTdvVTOL
TEPLOCOTEPO OMO TIG KOTOVOUES emdvelng kol Oykov. H avdivon éywve pe to
dedopéva GVYKeEVTpOcE®V TANB0VG copaTwiov Tov etdv 2013-2014 Kot apopd ot
pétpnon copotdiov ond ta 5,5 nm péypt ta 350,4 nm. ‘Eywve n Bsdpnon ot 10
copotidle €yovv omdALTO GEOPIKO CYNUO KOL O VLTOAOYISHOG T®V  UEYEDDV
TPOYUATOTOMONKE LE TOVS YVAOGTOVG TOUMOVS LTOAOYIGUOV EMPAVENG KOl OYKOL

oQipoC.

S = nZNi DE (39)

7 3
V = 5 Zi“NiDp @)

Ytovg mivaxeg mov akoAovBovv (IMivaxeg 38 kot 39) eupavifovral Kamowo GTATIOTIKA

peyedn tov peyebav S kot V, yia kabe emoyn tov £tovg Egxwpiotd. Onwg umopodpe vo
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S0oVUE M HKPOTEPN TIUN EMPAVELNG, KAT  ovoAloyio e TV Katavour mAnfovg mov
elOOUE TPONYOLUEVMG, EUQOVICETOL TNV EMOYN TOL GOVOT®POL, pe péon Tun 76,6 +
40,8 um%/cm®. Mewopévn Ty Tapovotdleton kot TV enoyf g voing (77,5 + 60,7
um?/cm?). Qotd00 evdPEPoV ivan Vo TapPATPHCOVHE OTL AVTEC TIC §V0 peTaaTikég
TEPLOOOVG TOVL £TOVG, eu@aviovtor TopAAANAQ Kot Ot LYNAOTEPES UEYIOTEC TUUES
(825,9 won 974,9 umzlcmg, yio v mePiodo ¢ dvoiing kot tov eOvomdpov,
avtiotorya). To yeyovog €xel va kdver moAd mBavov, pe v euedvion kotd Tig
TEPLOOOVG AVTEG TOV £TOVG EVIOVAOV KOl GLYVDV QOLVOUEVMV LETAPOPAS GKOVNG 0o
mv Popeta AQpikr, QOVOUEVO TOL UETAPEPOVY YOVOPOKOKKOA G €ML TO TAEIGTOV,
OAG Kol AEmTOKOKKO COMOTIOW o€ peydAeg amootdcels. Ilapopoimg, kot ot
VYNAOTEPES UEYIOTES TIUEG TOL VTOAOYILOUEVOL OYKOL HETpNONKav ovTég TI 600
petafotikég meptodovg (19,33 ko 56,23 pm3/cm3, Yy TV avoiEn Kot 1o eOvorwpo,

avticTorya).

E&dALov, v mepiodo tov yeymva gpeavifovtal ot VYNAOGTEPEG CLYKEVTIPMOOELS TOGO
vy v emedveln (143,5 + 119,6 um2/0m3), 0G0 KOl Yo TOV OYKO TOV UETPOVUEVOV
copotwiov (3,31 + 2,84 um3lcm3). To yeyovog €xet vo Kavel pe 1O OvVTIGTOL(O
EMOYLOKO UEYIGTO TOL EUEOVICETOL OTIC KATOVOREG TOL TANOOLE TV COUATIOIWV.
Emiong, ot avénuéveg TIéC TomknG amdKAMong SnAdvVovY TV £viovr SOKOUOVOT) TOV
TILDOV EMPAVELNG KOl OYKOV TNV YXEWepvny mePiodo, pe KOPLOVS TOPAYOVTEG Yo TIG
LETPOVUEVEG UETAPOAEG TOV TIUDV TO. EXEIGOON BPoYOTTMONG Kol TIG EKTOUTEG OO

avOpomoyeveig emOYIKES OPUGTNPLOTNTEC.

Evdwgépov elvar 6Tt v mepiodo Tov KaAokoplov, evd M €SN T TOL OYKOL
TaPoLGLALEL TN OEVTEPN LEYOADTEPT) LEGT TN MG TTPOG TIG TEGGEPLS EMOYES, EV TOVTOLG
n péyom tyn etvon poig 10,31 um?’/cm?’, T OV €tvon M EAGYIOTN Yol OAES TIC
TEPLOOOVG KOl TOV OElYVEL TNV MKPN SOKOUOVOT] TG KOTAVOUNG TOL OYKOL TV
COUATIOIOV KATA TN OEPKELN QLTNG TNG TEPLOJOV, EVO OTMG Eival AoYiKd emakdAovBo
TNV EMOYN| OLTH TAPOLGLALETAL Kol 1] LUKPOTEPT TN TUTIKNG SUKOUOVONG TOV OYKOL
(1,01 pm3lcm3). Téhog, N O1Gpecog Tiun yuoo OAeG TIG EMOYES TOL £TOVG KoL Y10, TIS dVO
TOPAUETPOVS, ETPAVELNS Kol OYKOov, Bpédnke pikpoTepN TG avTioTOMG HECTG TIUNG.
To 1610 cLVEPN Kol otV TEPIMTOON TOV GLYKEVIPOCEWV TANOOLS CMOPOVUEVDV
copoTiov kot osiyvel v Kuplapyio, ©T0 HETPOOUEVO €DPOG OSUUETPOV, TOV
LIKPOTEPOV GOUATIOIMV. ZUVOMKA Ot TWWEG eMEAvVENSG Kol OYKOVL KIVOUVTIOL GE
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(QUGLOAOYIKE KOl OVOUEVOUEVO EMIMEDN. X& OYEOT HE UETPNOEIS OTNV TEPLOYN TNG
dwokahbe Kpine (147 + 85 um?/cm® yw v emodvew kat 6,6 + 4,1 pm3/cm?),
Bpétnkav oyetikd younAdtepeg TIHEG 0T0 AKPOTNPL, EvOelEn OTL 1 TAElOYNOlo TOV
copoTdiov oty meployn ™G PvokoAlds, TEPLOYN HOKPLA amd OCTIKEG TEPLOYES,
TEPAAUPAVEL PEYOADTEPEG SLOUETPOVS KO EMNPEGLETOL KLPIMG AmO PUOIKEG TNYEG

EKTTIOUTNG COUOTIOI®V.

IMivaxog 38 Lratietikd peyidn g em@avewog (S) Tov copatidiov oty acployn AKpoTpiov, Yo
KG0g gmoyn Tov £tovg yopreta (tepiodog 2013-2014).

S Méon Tomkn | Avdpeocog | EAdyietn | Méyvotn
(o€ pmZcm?) TN amdkiion TN Tun TN
Avoign 77,5 60,7 61,6 14,8 825,9
Kahokaipt 92,6 42,3 86,4 12,7 767,7
DOOwvénmpo 76,6 40,8 69,4 12,2 974,9
Xeipovog 143,5 119,6 114,3 14,7 787,4

Mivekxog 39 ZratioTikd pey£dn 1ov 6yKov V TV copoTdiov 6Ty TEployl] AKpoTnpiov, yio kKOs
EMOYN TOV £TOVG YPL6Ta (TEPindog 2013-2014).

V Méon Tvmki] | Avapeocog | Erdyotn | Méywotn
(6& pm¥cm?) TN amoKAlon TN T T
Avodn 1,72 1,49 1,30 0,27 19,33
Kaloxaipr 2,14 1,01 2,00 0,27 10,31
DOwvonmpo 1,85 1,24 1,56 0,24 56,23
Xepavag 3,31 2,84 2,56 0,33 24,54

Ymv Ewéva 81 mapovoidlovtor to KAAGHOTO GUUPETOXNS NG kaBe g opdoog
COUATIOIOV YOPIOTE. XTO TPOTO OO OVTE OIVETOL 1| GLUUETOYN TOV KAOE KAAGLOTOG
ocouat©diov avé emoyny otnv olkn petpovpevn emeaveln (Ewova 81(a)), evd 1o
JevTEPO OLAypappa avVAQEPETOL GTOV OYKO TV UETpoLpEVOV copatwdiov (Ewkdova
81(B)). Mapatnpodue OTL VIAPYEL L GYETIKY 0TOOEPOTNTA GTO KAAGUO GUUUETONNG
¢ kdBe pog 1aéng copatdiov (ropnveg Npy, copatioln teployng Aitken Nos kot
copatiol mepoyng ovacdpevons Nigg) TOGO OGOV aPopd TNV TN NG OTNV

EMPAvELD, 000 Kol 6€ aVTNV otov Oyko. Tnv pikpodtepn, oxeddv apeintéo, TN,
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Tapovcldlovy OmwG eivol OVOUEVOUEVO Ol TUPNVES, L€ TOCOCTO GULUUETOYNG OTNV

OAIKN oLYKEVTpOT YOpw 610 1 % yia v empdvela kot 0,2 % ywo Tov 6yKo.

Ta copatidio Aitken epgaviCovv m0606TO GUUUETOYNG OTNV OMKN empdveln 36 %,
EVO T0 cOUATiOW GuGcDpeVoTS 63 %. Ta T0c0GTA AVTA SLUPOPOTOLOVVTAL CTLOVTIKA
OTNV KATOVOUN OYKOV, L€ TO TOG00TO TV copotdiov Aitken Nos 610 19,4 % Kot tov
copotiov oty mepoy] cvocmpevons Nigg oto 80,4 %. Ov pikpég oyetikd
OWKVUAVOELS OTIG TIUES EMPAVELNG KOl OYKOL, ONADVOLV TNV GYETIKA oTabepn
TOPOVCIO TOV HEYOAVTEPMOV OUETPOV COUATIOIMY, VO 1 UHETABOAN TOv TANOOVC
TPOEPYETAL KATA KVUPLO AOYO OO TNV EKMOUT| 1| TNV TOPOy®Y | TOAD HKPOV

COUOTOIOV OTNV TEPLOYN.

1 1
ENnucl ®N25 ®N100 F E Nnucl BN25 = N100
0,8 f
T
G 0,6
~
Iy C
£ C
204+
> C
0 + T T I T
Aavolgn  kalokaipt ¢BwoOMWPo XELUWvAG avolgn Kahokaipt GpOWOnMwWPo  XELHWVAC
(0 ()]

Ewéve 81 Kldopoto ovppeTops TOV TPLOV Opad®vV copotidiov (mvpnvov, Aitken,
OVGCONATOONGS) () TNV GUVOMKI] eMPAvELD Kou (f) 6TOV GUVOMKO OYKO, TOV NUETPOVUEVOV
AETTOV CONOTIOIMV 6TO AKPOTIHPL.

To tehevtaio ocvumépacpo empPePordveronr Kot amd To ETOUEVO OLOYPALLOTO TNG
Ewovag 82, mov delyvouv KoTd GEPA TNV KATAVOUY TOV GUYKEVIPOGE®V EMUPAVELOG,
oykov kot TAN0ovg copaTiny oty meployn Akpotnpiov, avd emoyn tov €tovg. H
tdomn petatdémong tov peyiotov 0e€idtepa, TPOG UEYOADTEPEG OLAUETPOVS, OTNV
aAAnAovyio VTOAOYIGHOV TTANB0LG, emEAvelng Kot OYKOL couaTdinv, Bpioketon o€
ocvupovia pe to. Oeopntikd kot Piproypapikd Topadedopéva (Seinfeld kar Pandis,
2006).

Onwg pmopovpe vo. TOPATNPCOVUE, EVM GTNV TEPIMTTOCN TNG EMPAVELNS KOl TOV
OyKov T0 PéYLoTO Yo KABE emoyn eviomileTon 6€ cOUATIOW GYEOOV TG 1d10¢ SLAUETPOV

Kol ovykekpiévo ota 150 nm yuo v emedveln kot oto 180 nm ywo Tov 0yK0, avtd
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petotomiletol £VIova oTNV MEPITTMON NG KATAVOUNG TOV TANO0VG TV COUATIOIV,
omwg eldape avorvtikd Kot Tponyovpéves. Emmpdcsbeta, otny katavourn tov minbovg
eoaivetor Kabapd, 1 16XVPN GUUUETOYN TOV UIKPOV COUATOIOV KdTto arnd ta S0 nm,

TPAYLO TTOL Oev GLUPAIVEL OTIG KATAVOUEG ETLPAVELONS Kol OYKOL.
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Ewévo 82 Katavopn (o) smeavewog (o€ umZ/cm3), (P) 0ykov (og umslcms) Ko (y) aAq0ovg (o€
counts/cm®) JLOPOVUEVAOV CONATIIIMV, TNV TEPLOYT] AKPOTNPiOV, Yia TO YPOVIKO drdoTtnpe 2013 -
2014,

Téhog, oyxetikd pe v katovou HAloc TOV CORATOIMV, ®F YVOOTOV OLTH
npooegyyiletal pe PEATIOTO TPOMO amd TV aviicTtoyn Koatavoun oykov. H pdla tng
ouvolkng palog PMip pukpr] pdévo cuoy£tion pmopel va €l e TNV OVTIGTOYN TOV
AETTOV cOUATSIOV, TOGO YTl 1 KOpto palo TG amPOOUEVNG COUOTIONKNAG VANG
Bploketon oto peyolvtepa copatidln, 660 Kot yati to Vo UeYEON avapépovtal Ge
dwpopetikd gupn copatwdiov. Ipdypoaty, omv Ewodva 83, dnov mapovcsialetar M
uetaforr] g ovykévipwong g palag PMio (Ewova 83(a)) kot tov minbovg teov
couatdiov pe owpetpo petald 50 kar 350 nm (Ewodva 83(B)), PAémovpe OtL evd
enpaviCeton o mopdpotla Tdon ot HeTaforn Tov peyeddv avtdv, 1 Tdon vt o€
eaivetor va akolovBel motd Tig empuépovg petaforés Twv dVo peyeBmV (GLVTEAEGTIS

Pearson = 0,525).
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Ewévo 83 Metapoi) (o) Tng paleg Tov copatidiov PM; ka (B) Tov aAM00vg T copotidiov pe
dwapetpo 50 - 350 nm, yia v 26" Avyovetov 2014, 6tov 6To0ué TOLV AKpOTHPiov Xaviov.

7.6 Eniopoon TOTKOV TNYOV KOl HETOPOPAS 6TO HETPOVUEVO TANO0G

CONATIOIMV

H ovveyng petafoAr] tov mococtod TV LAEPAENTOV COUOTVOIOV oTNV TEPLOYN
mopnvoroinong delyvel Tnv £viovn enidopacm mov £Y0vV o1 OPOUOL TaEING KLKAOPOPTOG
KOl TO OLOTIKG KEVTPA OTIG LETPOVUEVES CUYKEVIPMOELS TWV OLMPOVUEVOV COUOTIOIMV.
210 YPOVIKO SACTNUA HIOG LEPOS TAPOUTNPOVVTOL LETAPOAES TTOV Umopel Vo GTAVOLV
0€ GUYKEVIPMGELS OPKETES POPES TOAMATAAGIEG TNG TIUNG LTORABPOV KAl EV TOVTOLS VO
unv oesidovtolr ce mupMVOmoinon OAAG GE TPMTOYEVH] TAPAYMYN VREPAETTOV
copatdiov, Kopla and avOpomoyevelc OpacTnPlOTNTEG Kol TNV KOOGYT OPLKTOV
kavoipwv. 'Etol, dgv tav omdvieg ot TEPIMTOGELS TOV JAMGTOONKE OTL 1 emidpaon
yerrvialOVTOV ToL GTOOHOD TOTKMOV TNYMV GTOV LETPOVUEVO aplOUd TOV COUATIOIMV

NTOV CNUAVTIKY.
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21 ovvéyela Bo TapoVCIICTOVY KATO0 GTOLEID OO TNV AVAAVCT LTI, TPOKEEVOL
va derytel O6TL M peTopopd copatdiov eite and v wOAN tov Xaviov, gite v
KOUOTOAN TV Kovvovmdiavav, oe andotacn 400 pétpov and tov otabpd, uropei vo
AaPetl yopo pEow TG KIvong TOL aVELOL 1 LEGM JLAYVLOTG KOl GE TOAAEG TEPUTTOCELG
dev elvarl apeAntéa. LT0 OEPOUETAPEPOUEVO KAAGHA GOUATIOIOV GUUPBAALOVY HECH
petagopdg kot ot képpot Ipoent HAla kon ITiBapiov, mov amotelohv ovGIOGTIKA TIC
TOAEG €16000V 610 AKpOTipl. H andotacn tov otafpod amd toug 000 avtovg KopBovg
etvar 1400 ko 2000 pétpa, avtictorya. H mepioyn tov Akpwtnpiov, rhosevel peydieg
OTPOTIOTIKES KO U1 EYKATUCTAGELS, TO AlePOSPOLIO, TOPOUAMES Kot AAAOVS YDPOLS OOV
KaOnuepvd petakvovvtol amd Kol mpog To AKpOTAPL peYdAo TANO0C mOAMTAOV pE

TPOYOPOPOL OYNLATOL.

Ot tomikég myég, o€ pkpn andotacn amd Tov otabud detypatoAnyiog, eoiverol vo
emnpedlovy aKaplaio TIg LETPOVUEVEG GVYKEVIPMOGELS. Q0TOCO AT 1) ENLdpacH gival
TEPLOTACIOKTY], KL EV® 1 GLUPOA TNG EYEL O ATOTELEGUO TIG TEPLGGOTEPES POPES TNV
extivaln TOV GLYKEVIpOGE®V € LVYNAQL emimeda, €v TOVTOLG OLTEG Qaivetar vo
EMOVEPYOVTOL TAYLGTO GTO TTPO TOL YEYOVOTOG eimeda virofdbpov. ' mapddetypa Eva
TETO10 TEPIGTATIKO 1TAV 1) KON TOV YOPT®V TEPIUETPIKA TOL 6Tafuov, pe T Pondewa
Bevivokivntov yoptokomtikov punyoviuatos. H konn éhafe yopa otig 8 lovAiov 2014.
2y Ewodva 84 Brémovpe Ot 1 péon ocvykévipwon tinbovg and 3000 copatiown mov
nrav mpw v Evapén Komng extivdydnie 100 popéc mhve ota 300 yddeg copatiown
avé KuPikd exatooto. Ilapatnpodue ®oTOcO OTL TOAD YPNYOPQ, UETA TO TEPOG TNG
gpyaciog, kot o€ ypovo mepimov 30 AemTAdV, N T CLYKEVIPMOONG EMOVEPYETOL GYEOOV
OTO PLGLOAOYIK(G EMITMEDM, LE TO COUATIO-TUPNVESG VO TAPOLGLALOVY TNV UEYAADTEPT
TAO™M TOPALOVIG TOVG GTNV aTHOGPpa. Ot TYES TETOLMV YEYOVOT®V, TOV EKTIVOGGOV
NV T 6€ LYNAL eimeda, OOV eviomilovtay Kol KaToypapovIoy, apoipodvIay TptV

v eneepyocio TV TPOTOYEVOV 0edopévmVY (raw data).
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Ewéva 84 TIM00G 01c0povpEVOV 6OPRATIOI®V TPLY, KOTA TN OLAPKELN KO LETA TNV KO OpTOV pnE
AOPTOKOTTTIKG Py avipa, TEPUETPIKE TOV 6TaOpod pétpnonc. O atovog y, wov deiyver 1o TA00g
TOV CONOTOIOV, givar 6 LoyoprtOpikn Khipoka.

‘Exet evowapépov eniong vo mopatnpnoovpe OTL eV TO HEYIGTO TPV Kot PETE TO
enE60d10 avTd, Ppickoviay oto 124,5 nm, pe péon tun ot 100 — 200 counts / cm®,
Kot T SipKeln TOL YEYOvOTOC aLERONKE Mave amd o 10000 counts / cm®, o€
pIKpOTEPEG OOUETPOVS NG TAENG TV 56,6 Nm. To otoyeio avtd delyver Ot 1
TOPAYOYT COUATIOIMV KOTA TN SIPKEL KOTNG TOV XOpT®V 0V opeileTor LOVO GTNV
UNYOVIKT S1od1kaoion TEROYICHOD TOV PLTOV, OAAY Kol GTO KOVGOEPLO TTOL EKADOVTOL
amd 1o unyavnuo komng. Téhog, 0nmg PAEmovpe oto mponyovuevo ypapnua (Ewkova
84), n avénon TV coUATdIOV OPEIAETAL OTOKAEIOTIKG GTO OEVLTEPO KAAGHOL
petpovpevov copatdiov, eketvov pe dwpetpo and 25 éog 100 nm (copatidw
Aitken, Nzs). Ot mopnveg, oty KopOHOMOOTN TOV QPALVOUEVOD, £XOVV KATOLN HIKPN
OYETIKA GUUUETOYN], EVD TO TANO0C TV copaTdiOV pe dSduetpo peyorvtepn tov 100
nm, gAdyioto ennpedleTor amd TNV TOPOLGIO TOL PNYavVALOTOg KOG (awénon tov
mA0Bovg toug amd 3 £wg 5 eopeg) o€ oyéomn e v TN voPfadpov). Iapduola taon
KO UAVONG G TPOG TOV YpOvo, avdioyn pe ekeiv Tov TANO0LG TV cOUOTIOIOY,
epeavilel kot n palo tov awpodueveov copatdiov PMig, pe 1o péyioto avtmg (95
ug/m3) VO KOTOYPAPETOL GYEGOV TOVTOYPOVO LE EKEIVO TOV TANOOVE TV COUATIOIWV
(BA. Ewova 85). EmmAéov, 1 ovykévipoon ¢ Halog, QOiveTol Vo mapapusvel Yo

neEPLocOTEPO YPOVO GE KAmolo vynAdtepa enimeda, o€ oxéon He TV T vIoRadpov,
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TP TV EvapEN TOV eovopéEVoL, og avtifeon pe o TAN0oc Tov copatdiov (Aemtd

OOUOTIO) TOV EMOVEPYOVTOL YPNYOPITEPQ GTIV OPYIKT TOLG CLYKEVIPMOT).
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Ewévo 85 Olké ma100g kot ta00g Tov TpLdv KAaopdt®v (Npy, Nos kot Nig) keta ) dvdpkero
Kom|g X0pTOV (08 cON. / cm3). 270 OWypoppo pe pwAe TELEIES EPPAVICETAL KO 1] SLOKOpAvVOT TNG
ovykévTpmong pafog PMy, (tip PMy, X 10000, c¢ p.g/m3) v 010 ypovikn nepiodo.

Q01660 TOAAEG Popég, eppaviCoviov axkpaieg TIHEG TOV OeV UmOPOoVGOV EVKOAN VoL
e&nynoovv. Ta mopdderypo v mepiodo Karokaipt 2011 — Korokaipt 2012,
TPOYUATOTOMONKE TO HEYAAVTEPO UEPOG TOV EPYACLOV KATOGKEVNG OO TNV 0vAd0yo
gpyorafikn etoupeia, Tov 2% UEPOVE TMV KTIPLOKMV VIOSOUMOV THG ZyoANg Mnyavikdv
[Tep1drrovtog. Ta épya avtd, mov mepleddupavay v KatackevL] 3 vEOV KTipimv Kot
0V TTEPPAAAOVTOG YDPOL, ETEPEPAV TNV EKTOUTT] HEYOA®OV TOGOTNT®V OKOVNG Ko
aéplov pOTTOV, amd TNV Kivion Tov eopTNyYOV avTtoKviTov. Alyme va givol QKT N
TOGOTIKOTOINGT OVTNG TNG GLVEIGPOPES, 6TO0 GLVOAKO 160lVylo Tov TANBOLG TV
ALWPOVUEVOV COUATIOIOV GTNV TEPLOYN], EV TOVTOIS TOAD GLYVE, O1HTEPA TIC TPMOIVEG
KOl LECMUEPLAVEG DPEG, TOPOTNPOLVTOV aKpoio Kot Olopkng avénomn towv couaTdinv
omv mepoyn. [a v eEnynon g adénong avtig poévo 1 vdBeon TG GLVEIGPOPEG
™G TOMKNG TOPAY®YNS ¢QoiveTor vo wkavomolel Tig mpobmobioels, Kabhg tOG0 M
Omapén eovopEVOL TupNVOToinong, 0G0 Kol TO GEVAPLO TNG UETOPOPAS omd GAAEC
TEPLOYEG AmOKAEIOVTAY, £1TE S1OTL OEV TKAVOTOL0VVTAY TO KPLTHplo. Tupnvoroinons (BA.
oyxetikd Kepdrowo 8), gite d10TL o1 aépieg pnaleg dev mPoEPYOVIAV Omd KATO OCTIKN

TEPLOYN, TOL Ba pmopovoe va ekANEBEl ¢ YDPOG TOPAYMOYNG AETTOV COUATIOIMV.
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E&aAov, oto owbypappa tg Ewovoe 86 aiveton n petafoin tov olkov mAnbovg
ocopaTdiov otov otafud Akpotnpiov, &Eva Tuyaio Tpmivo g dvolEng tov 2012. 'Exet
eVOlPEPOV Vo mopatnpioovpe to enc. Xtig opeg 10:00, 11:00 wxor 12:00,
enpaviCoviar vymiéc ouykevIpdoeS copatdiov, Tave ord 15000 counts / cm®. To
yeyovog oyetileton pe v diédevon o€ andotaot tepimov 60 HETPOV TOL Ae®PopEiov
oV €EVINPETEL TNV TOVEMIGTNIIOKT KOWOTNTA Kot TO omtoio Kdbe pio mpo dépyeTon
TOV TEPLPEPELKOD OpoOpov Tov moAlvteyveiov. EmumAiéov, ov e€dpoeig oty Ty
ocvykévipoong petad 10:00 pe 11:15 mp. gpunvedovion amd tnv Tapovcia oe
andotacmn 100 pETpov TEPITOL POPTOTH KO UTETOVIEPAS. ZVVOMK(A TopoTprOnKe OTL
ta kohokaipta 2011 kot 2012, katoypdenkov apetég PopEG aKpaies TYLES TTOL ElyoV Vo
KOAVOLV  UE YOUATOLPYIKE KOl KOTOOKELOOTIKA Epya otnv  [loAvteyvelovmoin
Axpotnpiov. Avtifeta o @aivetar 1 dSEAELON TOV AE®EOPEIOL TNG YPOUUNG, KOTA
KOG NG TEPLPEPELNKTG 0000 TOL ToAvTEXVEIOL, Vo emnpedlel GLVOMKE TNV
vroAoylopevn ovykévipmon mAnBovg copotdiov, pe eEoipeon KAmoww EVIEADMG
TEPIOTACIOKA KOl pepovouéva meplotatikd. To yeyovog dikaoloyeitar amd 1o OTL O
YPOVOG S1EAELONC TOV Ae@POpPEi®V gival TOAD WIKPOG, EVM Kol 1 ArOoTOCT HETAED

OTOOLOV Kot TEPUPEPELAKNG 000V OEV glvat AUEANTEQ.

OAIk6 TTARB0G AIWPOUPEVWYV CWHATISIWY
&~ 25000 ‘
g .
© 20000 s
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Ewévo 86 Merafor] tov olkod wAjBovg copotdiov oty meploy] Akpotnpiov 6m0g ovTi)
petpnOnke pe to 6pyavo CPC (GRIMM) (rpwi 12" Azmpiriov 2012).

EmnpocOeta, a&ilel va avoapephei dti v 15" Anpikiov 2005 e amdotaon 80 nepimov

HETP@V atd TO GTOOUS VIPYE UIKPN POTIE GE GOPO YOPT®V, Y10 Lo S1PKELD TEPITOV

300



30 Aemtodv. MetpnOnkav vymAég Tipég, pe péon T mepimov ota 35000 copatidw /

cm?.

7.7 ETidpoon Tov GVEROV OTIS GVYKEVTPAOGELS TAN00VG copaTIOl®MY

Téhog, a&ilet va emonuaviet o Pacikd poAog mov aiveror va dtadpopatilel o dvepog
Kot Waitepa 1 d1eHBvven awtod, oty TEpoyn Akpmtnpiov (xdptng omv Ewodva 87)
OGOV aPOPA TO. EMIMESD TOV UETPOVUEVMOV GVYKEVIPMOGE®V TANOB0VG GoOUATIdI®Y. X1
ouvéyela Ba TOPOVGLOGTOVV KATOL0 YOPOKTNPIOTIKG TOPAOELYLOTO Y0 VO TN HLoVOET

TO YEYOVOG.

Ewévo 87 Xaptng g svop0Ttepng AEPLOYNS OEIYRATOMYLAV KoL PHETPTGE®V. Alakpivovtor 1 Oéon
T0V XT00po0 peTPNoem®V (UE KOKKIVO YpORA), N TOAN TV Xaviov, N YEITOVIKY] KOPOTOA) TOV
Kovvoumolavav, To agpodpépro ko to Apdvi tng Xovdas. To aompo Béhog deiyver Tov Boppa.

H enidpaon g mpoérevong g aéprog paloc mov mpooeyyilel pia meproyn, eoivetot
vo emnpedlel oe onuavtikd Pabud 1o eminedo TOV A®POVUEVOV COUOTIOIOV NG
nepoyns. H kivnon tov aeplov paldv petaeépel onuaviikd mood okdévne, pe
HOPPY] OLOPOVUEVOV COUATIOIOV OECTOPUEVE GE TOIKIAEG OLOUETPOVG, Omd TNV TAEN
TOV TUPNVOV (0TOV TPOKELTOL Y10, LETOPOPE OO LIKPT CYETIKE amOoTOON KATOIWV
YMOUETPOV) €mG T Yovopd cmpatiow. EEGAlov a&ilel va avapepbel kot 1 éupeon

emidpaom mov pmopel va £xovv ot aépleg paleg 610 160LHY10 TOV AEPOAVUATOV, KOOMG
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elval aVTEG OV PETOPEPOVV KOl TPOTOYEVEIG 1 OKOUO KOl OEVTEPOYEVEIC OEPLOVG
pOTOVG, UE OMOTELECUO TNV GLUUETOYN OLTAOV GE S1APOPO OTUOCPUPIKE POIVOUEVQ
(cvumHKVOOT, TLPNVOTTOINGT) OV EMPEPOVY TOV UETOCYNUOATIOUO 1 TN OMpovpyic
VEOV COUOTOIOV. XN cvvEXEl TopovotldleTol évo mapaderypa, 6mov Bo @avel M

eMidpaon NG TPoéAevong TV aepimv palmv.

Ytc 16 xou 17 ZemtepPpiov 2013 kotoaypdeniov dwaitepa YoUNAEG CLYKEVIPAOOELS
oMK®OV ampodpevey copatdiov (16/9: 566 + 223, min 184, max 1640 counts/cm?,
17/9: 346 £ 112, min 134, max 600 counts/cms). H dwevbvvon tov avépov oty
neploy] Nrav omd votieg — votiodutikég dievbivoelg katd v 16" tov pfva,
oTpePOUEVOG 68 duTkOg TV 17" avtod. Tapdia avtd de @oivetal 1 KaTOy®YR TG
aéprag palac mov pOavel oty Kpfit (Bépeio Appikn) v 16" tov pfva vo, ennpedlet
TNV GLYKEVIPOGT TOL TANOOVG TOV COUATIOIMV TOPOAO TOL 1 GLYKEVIPWON TG LAlag
T0VG elvar avePacpévn oe oyéon e TIG TPONYOVUEVES KO TIG EMOUEVEG LEPES OTIG TYES
63,8 wou 54,7 ug/m3, avTioTolyo Kol mopd TO YEYOVOS OTL GOdvel Le apKeTd PEYOAN
TOYOTNTO KOl KIVOOUEVT] LOKPLA 0td TO €Mimedo TG O0dAaccag, Tov evdeyouévmg Oo
pumopovse vo. Asttovpynost g Katafobpa twv Aemtov copatdiov. Emopéveog
GUVAYETOL TO GUUTEPAGLLO OTL 1] LETAPOPA TOV COUATIOIMV HE SOPETPOVG KAT® TOL 1
um dvokoAa cupfaivovv oe gupela yemypaeikn kAipaka. Idtntépwg to moAd Aemtd
copatiow (tédén Aitken) pmopovv va emnpedcovy Hoviya oe pia Pikpn KApoko Ayov

YIMOUETPOV TNV TTEPLOYT GTNV OO0 EKTEUTOVTOLL.

Ta mapandve emPePordvovion amd v apécmg endpevn mepiodo, 10 uépeg apyodtepa,
27-29 XemtepPpiov 2013 (Ewova 88), omov evd ot aépleg udleg mpoépyovion OAES
aTEG TIG NUEPES, Omd TIG 101eg dVTIKEG dleVBVVGELS, €V TOVTOLG Ol TIUES TOV TANBOLG
napovctalovy peydAn dwupopomoinon (27/9: 2573 + 1085, min 1087, max 14076
counts/cm3, 28/9: 3255 + 820, min 1972, max 6814 counts/cm3, 29/9: 3457 £ 2394,
min 1906, max 16101 counts/cm®). Kot opyfv mapotnpeiton 6T, 1 GLyKEVTIpOON
vrofdaOpov, evd v TIépn Kveitan ota enineda twv 1000 copatdiov avd koPuod
€KOTOOTO, TIG emdpeveg pépeg dumhactaletar kot eOdvet ta 2000 copatidio ové KuPukd
exatooto. Evdwpépov mapovoidlovv ta TPpmIvE Kol OTOYELUATIVA HEYIOTO TV
nuepadv avtov. IHopartnpeital 0Tt T0 amroyeLHATIVO PEYIGTO (LE TOV KOKAO GTO GYNUOL)
KaOdg mpoywpovpe and v I[Iépnt 26 Tov pnva, mpog to ZaPPato 28 XentepPpiov
2013 peyeBbvetor 1600 OGOV APOPA TOV amOALTO aplfUd copatdimv, 0G0 Kol 6N
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dlapkewn o dtaTnpnong tov TANBovg oe vynAd emineda. Ta amoysvpativd péylota
oTadlaKa avEdvovtot amd pio T 3000 cou. / em® v [Iéuntn 26/9, ota 5000 copu. /
cm® v [Moapackevy kot ota oyedov 7000 copotidior ové KuPikd ekatootd to Tapfoto
28/9/2013. H «ivnon oto eumopikd KoTootnuate kot tny ayopd v ITéumt eixe og
OMOTEAECLLO, TOV TPUTAAGLOGHO TNG TIUNG TANO0VG couaTdinV (6€ oyéon He TNV TN
vroPabpov ™ NUEPAS), EVD 1 OENUEVT] KUKAOQOPLOKT KIVNOT TO OTOYEVUATO TG
[Mopackevng kot Tov ZoPPatov Tpokdress TNV otadlakn avénon tov copatidiov. To
npowd péyota (mepl g 8:20 m.p.) xkvobvtan ce mapopown enimeda v Iapaokevn
Kol 10 ZAPPato, NUEPES EPYACILES KOL L€ AVOIKTA T EUTOPIKA KATAGTHUOTO (TEPITOL
ota 4500-5000 copatidln avd kKoPfikd exatooto), evad v Kvplaxn 29 tov uva to
HéyloTo glvarl copac pelwpévo, T10co oe TAN0og (tepimov ota 4000 cop. / cm3), 000
kot o€ Odpketo. H petapopd tig nuépeg avtég Katéotn dvvarty, kabmg amd TN o
VINPYOV Ol SVTIKOL (VELOL TOV ELVOOVCAV TN UETAPOPH POTOV Amd TNV TOAN TV
Xaviov mpog ta avatoAlkd, 6mov Ppicketol Kot 0 oTafnoc tov Akpotnpiov kot amd
™V GAAN, N acBevig OYETIKA EVTAOT] TOV AVEU®V KOl 1] EVGTADED TG ATUOGPALPOG
guVONGav 1 LETAPOPA avTh va yivel opord. H abénon avt tov copotidiov opeiletal

¢ enl T0 TAEIGTOV GTO COUATIOWN TNG TEPLOYNG CLGCMDPEVLONG.
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Ewévo 88 Merapor tov miBovg copotdiov c6tov otabud Axpotnpiov v mepiodo 26-
29/09/2013.

E&dAlov, oto ypovikd ddotnua 19 kor 20 Maptiov 2012, n dwxduaven g
GUVOAIKNG GLYKEVIPOONG O®POLUEVOV copatdiomv, pue ddpetpo 11,1 — 1083,3 nm,
mapovcioce evolapépov. Avt) ameikoviletar ypapikd oty Ewova 89. Tic mpdteg
wpeg Tov €EETALOUEVOL YPOVIKOV SOGTNIATOS (Tpmtvég mpeg Asvtépag 19 Maptiov)

Kot OAEC TIG TPONYOVUEVES DPES, Ol Avepol Emveay amd voTieg dtevBiveels, dniadn and
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™V TAELPA ToL vonTov dEova mov Ppioketal vOTIo TOV 6TaBUoD AkpmINpiov Kot O
omoiog opiletal amd to dimoro TV aoTIK®OV YOpwv Xaviov — Kovvovmidiavov (BA.
oxetko yaptn otnv Ewova 87). [Mpw otig 10:00 w.p. o1 dvepot apykd otpéPoviot G
duTikovg / Popelodutikodg Kot KaTtoOmy ypnyopa oe Popelovg / BopeloduTikovg,
petopépovtog Kabapés aépleg ualeg amd v mAEVPE TOL KPNTIKOL TeAdyovc. H
ovykévipmon mAnbovg amd ta 4000 copotiow ovd KuPiKod €KOTOCTO, TEPTEL TOAD
ypnyopa ota 1000 counts/cm?, o petoon g tédéng tov 75 %. Ztic 17:15 p.p. ot
dvepotl Eovamoktodv voTia / votodutikn devbuvon (pe péon tayvnta 4,8 m/s), pe
OTOTEAECLLO, OKOPLOAO VO GTTPDOEOVY VEEG TOGOTNTEG OCTIKMOV POTOV GTNV TEPLOYN KO
OVTEG VO KATOYPAPOVV G I VEX 00ENCT GTNV GLYKEVIP®GT TV coUoTdimv. H tiun
ovykévipoong petd tig 22:00 p.p., mpooeyyiler o 5000 coupatidw avd kKvPikod
EKOTOOTO, TIUN TOPEUPEPN HE €KElv) TOv Tpwivoy NG oG pépag. Emiong
TOPATNPOVUE OTL, 1 TIUT CLYKEVIPWOONG GTAOIOKA LEMVETOL HETA TIS 12 TO. pecdvuyta
Kot kobdg mpoympohv ot Tpdteg dpeg g 20™ Maptiov, Tapdro mov ot dvepot dev
aAralovv devbuvon kat mapapévoov N / NA. Avtd deiyvel 6Tt o1 TNYEC TOPAY®YNS
TOV copatdiov Emayav vo veiotatal. Ot anyég avtég mPoeavms, £ival 1 0oTIKY
mePOYN VOTiMG, kabdg kot ot avtokwntdopopor mov Ppiokoviar oty idw
KateHBvuvon, Kol o TIG OMOieS TOPAYOVTOL LELWUEVES CUYKEVIPMGELS COUATIOINKADV

KOl 0EPIOV PUTOV KOTE TIG LETAUEGOVOKTIES DPEG.

Tuykévtpwon tARBoug (counts/cm3)  (19-20/3/2012)
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Ewévo 89 'Evtovi S10KOHAVGT] 6T1] GUYKEVTP®GT TOV 0MKOU TA00Vg 6ONaTIdIOV 6T0 AKpOTIPL
(19-20/03/2012).
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Evolagpépov €xet va dovpe éva ottypdtumo kdmolmy endpevev nuepav. Ilpodxkeital yio
10 Ypovikd odotnuo 23 ko 24 Maptiov, 3 nuépec oniladn petd. Ztnv Ewova 90
eupaviCetor M dwkdpavon TG ovykévipwong mAnbovg  copotdiov. To
YOPOKTNPLIGTIKO TOV Kuplapyel eivol 1 HeYAAN T GLYKEVIPMOONG TIG OTOYEVIOTIVEG
Kol Bpadvvég wpeg e Iapackevng, 23 Maprtiov 2012. H amdtoun avtn avénon, ond
T1c 4000 o¢ Tpéc mhve and 20000 counts/cm® kat N TOPAUOVY] TNG GLYKEVIPWOONG GE
avtd to emimedo Yoo TOLAAYIOTOV 4 DPEG, HOG EMTPEMEL VO OMOKAEIGOLUE TNV
mOavoOTTO HETAPOPES TMV COUATIOIOV auTdV amd Gileg meployés. [lapodio mov ot
dvepol TG Ppadvvég mpeg €mveav amd TNV TAELPE TG TWOANG, €V TOLTOLS T
YOPOKTNPIOTIKA TNG OLKVUOVONG TNG CLYKEVTIPMOONG, Kot Kupiwg N omdtoun avénon
Kol 1 oTadlokn pelmon g, OnmM¢ emiong T cLVOAMKE emimedd Tng, Ogiyvouvv va
TpoOKeToL Y €val eavopevo mupnvonoinons. H peimon g ocvykévipmong apyilet
AMyo petd g 22:00 p.p., opkeTd TPOTov 0AOKANP®OEl N népa, kabmg Kol vopitepa
KOTA 2 OPEG, GE GYEOT LE TNV TOPATNPOVUEVN HeElGN NG TPONYOOUEVNC TEPITTMOONC
(19-20/3/2012), n avénon ¢ onoiag omodddnke oe petapopd. H peimon avtn odnyel
NV GLYKEVIPOOT), TIG TPMTEC Mpeg TG 24™ Maptiov, 6€ TIHEG CVYKEVIP®OTNG AGTIKOD
vroBdaOpov, Yopw otig 6000 copatidw avé kuPikd ekatootd. Na emionpavOet EdArov
napevieTikd £8m, OTL Kat TV emduevn nuépa, gopth g 25" Maptiov, Kotaypdenke

wkpd oe Sapkelo povouevo mopnvonoinong (PA. 8° KepdAawo, yio tnv avdivon

(QOLVOLEV®V TUPNVOTTOINGTG).

20000 Tuykévipwon nARBoug (counts/cm3) (23-24/3/2012)
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Ewoéve 90 MeraBory tov ohkod mAf0ovs copotidiov oty meproyy Axkpotnpiov v 23"

Maptiov 2012.
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AmO ™V GAAN, dev amokAElETOl VO EUPOVICTOVV TETOLEG VYNAES GLYKEVIPAOGELS,
OPEINOUEVEG Kal GE HETOPOPE copatdimv. Eivar yapakmpiotikn 1 mepintmon g
neptodov 5 — 11 OktwPpiov 2013 (dev eupaviletar oyetikd ypaenuo €6®), 6mov
noporo mov eugaviCovror 0o eoivopevo mopnvoroinone (PA. 8° Kepdhoto), eivor
BéParo 0t o1 vynAég ovykevipwoels petalh 5000 wor 45000 counts/cm® «at mv
otrypaio T vo vepPaiver ta 20000 counts/cm?®, tovAdyiotov oe EE1 S10QOPETIKG
TEPIOTATIKA, OPEIAOVTOL KOl 0 ENEICOOIN UeTaPOopac. Kab’ 6An oyeddv ) ddpkeia
TOV 6 QLTOV NUEPOV TNG TEPLOOOV, Ol AVEUOL TVEOLV OO VOTIEC, VOTIOOVTIKES KO
VOTI00VOTOMKEG O1EVOVVGELC, LETAPEPOVTAG OGTIKOVG pOTOVS. Movadikn| e&aipeor 6To
ddoTnua owTd 0moTELOVV oL dpeg 9 1o Tpwi pe 4 1o amdyevpa g 10™ Oxtwfpiov,
mov ot dvepol mvéovv amd PopeloduTIKEG O1evbivoelg, pe amoTtéAecua ot TIUEG

ovykévipoong va puetwbovv oo 3000 counts/cm?®.

Mio GAAN oyeTIKN pE Ta Tponyovueva mepintwon sivar avth otig 20 defpovapiov
2014. H xotavoun tov copatdiov arsikoviletar oty endpevn Ewova 91. Evo ta
copotidle Tupvev eOavovy cg TOAD PeYdAN TOGOCTA Kol 1) OLAPKELD TNG TOPOLOVIS
avTtg etvan mepimov 3 dpec, €v TOVTOLG dE UTOPOVUE VO GOUTEPIAGPOVILE TO POUVOUEVO
oto eavopeva Topnvoroinons. Avo sivan ot facikol Adyol Tov cuvnyopohv 6€ avTod.
[Ipotov, m otadoKy avENoN TOV TUPHVEOV Y10 TOLAXYIGTOV OV0 DPES, YEYOVOS
avtifeto pe TV oxedov axoplaio avENCT TOV TUPNVOV GE TEPITTMON PALVOUEVOL
TLPNVOTTOINGNG Kol OEVTEPOV, TO OTL 1] LECT YEOUETPIKN SIAUETPOG TOL KAAGLOTOS TOV
VEOEUPAVILOPEVOV TUPNVOV OV OKOAOVOEL Lol YPOUKNY 1 60OV YPappIK ovénon

NG TIUNG TOVG.
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Particle number size distribution spectra (original data) dN/dlog(D,) [1/em?]

Particle Diameter [nm)]
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Particle number size distribution spectra (multilog-normal model data) dN/dlog(D,) [1/cm]
I | |
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Ewéva 91 ®dacpo katavopric apibpod copatidiov (AN / dlogD,) yw to dujpepo 19-20
Defpovapiov 2014. H v €1kOva amoTelel ATEIKOVION TOV TPAOTOYEVAV dedopuévav. Ot pavpeg
TELEIEG EVTOC TG TPOTOTONREVIIS KAT® EIKOVOG, AVTIGTOLYOVV GTIC NEGES YEMUETPIKES OLAPUETPOVG
(GMD) tov Katavopdv Ka0e ypoviki] 6Tiypr, 6TmMS 0VTEG VITOAOYIGTKAY KUl UTEIKOVIGTIKOV 1E
10V aly6prOpo AMANpsd.

Tig dpeg mov eEetdlovpe (00:00 — 11:00 m.p., 20/2/2014) or mvéovieg Gvepolr otV
mepoyn €tvar avatolkol, yopic kapio petafoln omv oevbvvon tove. Emiong, m
ToOTNTO TOL AVEUOL givan TOAD yapnAn, g taéng Tov 1 m/s. H povadwkn icwg mnyn
nmov Ba pmopovoe va mopaydyel 1060 peydlo mANn0o¢ copatdiov Kato tov 25 nm
(néyrom Ty méve and 15000 counts/cm®) givat o YDPOG TOL aepodpopion kot To
aepomAdva wov e&umnpetovvion amd avto. [poxeltal ®GTOCO Yo ol YEWEPIVI NUEPQ
Kol 10 TAN00C TV TTNoewV TOGO0 TPV dpa Ba NTav ce mEPLOPIGUEVO aplBud, VD
Kol 1 aOoToon 0md TovV oTaBUd (Tepimov 6 YAL.) OV emMTPEMEL TV E0KOAN HETAPOPA
TOV COUUTIOV. ®o pmopovoe amd TV GAAN vo vtotedel OTL, 1| TAPAYWOYT AVTAOV TOV
cOUATIOIOV 0peideTon 6ToVG AEPNTEG BEPLOVONG TOV OIKIOV GTNV €VPVTEPT TEPLOYN
¢ [MoAvteyvelovTOANG, AV Kot 1] GYETIKN OVOAOYIO TV TPLOV KAAGUATOV COUOTIOImV
(Ewova 92) dev givar 1 avopevopevn o avtiv v nepintoon. Qotdco, 1 Evapén tov
(QOVOIEVOL GTIG 6 TO TP KOl 1) OTHTOUN YIYAVT®GT TOL TANBOVE TOV TVPNVOV GTIG
7:00 m.p. dev amokieiovv avtd TO €VOEXOUEVO. AVOLAOYEC TACELS QOENONC KOl €V
ouveyelol TTMOMG NG GLYKEVIPWONG TOL TANOOVG TV COUATIOIMY, £Y0VV KOTOYPOUPET

Kol 6€ GALEC TEPIMTMOGELS TNG XEYEPIVIG TEPLOJOV, GTNV TTEPLOYN TOL AKkpwTnpiov (TT.Y.
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neputdcel ot 6 NoegpPpiov 2009, otic 22-24 dgfpovapiov 2011 k.4.). Xe Oheg
OUTEG TIG TEPUITMOELS Ol KOTOYEYPOUUEVEG OLEOUEUDOELS APOPOVV TPMOIVES KOl

OTTOYEVUATIVEG DPEG KOL OYL LECTLEPLAVEG DPES N TO ENUEPOLLAL.
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50 = TWUPNVES (%)
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2

cwpatidia cuoowpevong (%)

Ewéve 92 H % ovppetoy] kor petofoiy tov wABovg TV TPV PAcKAOV KAUGPATOV
ocONATIOiOV KaTd T Sidpkera Tov dinuépov 19-20/02/2014.

Mia mepintwon PETOPOPES cOUATIOIOV amd HEYAAES AMOGTACELS EIVOL TO POIVOUEVO
oLV Kartaypaenke ot 5-6 Ampidiov 2014. H péon i ovykévipoong palog omwmg
aTY KOTayplenKe o€ OelyLatoMmTn oTtafikng mpotumng peboddov mov Ppickovrav
tonofetuévog oty mOAN tov Xaviov Ppédnke ion pe 83,6 ug/m?’. Emopévag
EMPOKELTO Y10 VO LEOTG £VTOONG KOl OLAPKELOG POLVOUEVO LETOPOPAS OKOVNG Omd TNV
Bopeia Appikry (Ewova 93). H péon tiun kivibnke oe oyetikd younAd eminedo kot
avtd v PEPEL 0PEiAETAL GTO OTL, M aépla nala Katd TN petagopd g tpog v Kpnm

KN OMKe TOAD KOVTA GTNV EMPAVELD THG BAAAGTOC.
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NOAA HYSPLIT MODEL
Backward trajectory ending at 1200 UTC 05 Apr 14
GDAS Meteorological Data
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Job ID: 137515 Job Start: Sat May 24 16:51:15 UTC 2014

Source 1 lat.r 35.533000 lon.: 24.071000 height: 500 m AGL

Trajectory Direction: Backward ~ Duration: 120 hrs

Vertical Motion Calculation Method: Model Vertical Velocity

Meteorology: 0000Z 1 Apr 2014 - GDAS1

Ewéva 93 H omcOotpoyrd (120 h, backward, 500 m) wov a@opd tqv 5" Anpihiov 2014 (PMy,: 83,6
3
pg/m’).

Tnv B ypovikn mepiodo M daxvUAVeN TOL TANOOLE TOV TPLOV KAUCUATOV TOV
OLOPOVUEVOV COUATIOIMV Topovsiace TV Hopen mov gaivetarl otnv Ewkova 94. Onmg
LIOPOVUE VO BOVUE, TO EMEIGOOI0 UETAPOPAC okovng (Sahara event) exnpedletl ko ta,
pio KAAopato peyéfovg copotdiov, pe Kdplo eTidpOcT OTNV GLYKEVIPOON TOV
copotdiov omv mepoyn Aitken (25-100 nm) (Ewovo 94). To televtaia
KkatalopBavouv £va Tocootd 58 %, Le Toug TPNVES Vo aKoAovBovV pe T0GooTd 26 %

Kol To. Gopatidote cueempevons 6to 17 %.
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Ewéva 94 H coppetoyn kor petafoin Tov mi0ovg TV TPLOV BUCIKOV KAAGHATOV CORATIOI®OV

KoTd T ddpkera Tov diqpépov 5-6/04/2014.
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8° KE®AAAIO - TENEXH KAI METE@YNXH ITYPHNQN
XTHN ITIEPIOXH AKPQTHPIOY

8.1 Ewsayoy

Mo v ektipnon evog eatvouévov mupnvomoinong Kol av TPOKELTOL Yol TETO0 1 M
avénon tov TANBove TV copaTwinv opeileton e GAAO YEYOVOC, T.Y. TOTIKN
TOPAYOYT, UETOPOPE amd TOPOKEIUEVT] QOTIKN TTEPLOYN N OVTOKVNTOOPOLO ToyElng
KUKAOQOPIOG KTA., £(0VV KOTA KopoVg ypnooromndel didpopa kpitipla. Xe apkeTég
gpyaocieg &yovv ypnoipomoindel Kprtnpilo mov oyetilovrol e TNV EUPAVION oG VEUG
KOPLONG OTNV KoTavoun tov TAnfovg tov copatidiov, m.y. ornd dwkdpven (bimodal)
va yivel tpwodpven (trimodal). Av copufel kTt tétolo Ba mpémel va tKavomoloHvToL
emmAéov kpurnpla yio vo, Beopnbel o¢ @avopevo mupnvomoinong 10 GUYKEKPIUEVO
yveyovoc. Tétowa givar mn véa kopuer| (mode) va kével v gueavicon Tov evtog NG
neployns mupnvonoinong (d < 25 nm), avtr| va mapopeivel epeavig kot Eekdbapn yo
éva YpoviKO JdoTNUe KATOIOV 0pdV, KaOdg emiong vo emideifel cuVOPTNOEL TOV
YPOVOL L0l LETATOMIO TTPOG UEYOAVTEPES SAUETPOVGS, EVTOG TNG Tteployns Aitken (Dal
Masso «.d., 2005). Qo1660 TO. KPITHPLOL ALTA OV Elval TAVTO IKOVOTOMTIKA GTO V.
Kptvouv éva pawvopevo peyéduvong mAnbovg g eatvopevo mupnvoroinong 1n U, OTmg
0€ MEPIMTMGELS TOV TO QPOIVOUEVO EKTLAICGETOL GE 0L HUKPY] KO LE GLUYKEKPIUEVQ
YOPOKTNPIOTIKG YEOYPOQPIKT) TEPLOYN 1 OE TEPLOYN MOV Ol TPOVTAPYOVGES
OTULOCQUIPIKEG EVAOGELS ELVOOVV HEV TNV EUOAVICT TOL QOVOUEVOL, OAAL Oyt TNV

ueyébuvvon tov oynuatiiopevov rupivev (O’Dowd k.d., 2002).

Xe QAAEC MEPUTTAOGELS £YOLV YPNOHOTOMOEL KPITNPLOL TOL £YOLV VO KOVOLV WE TOV
oLVOAIKO aplBud TV copatdiov Kabe otrypun 1 v oxéon tov aplfuod avTov TPOg
TOV HEGO OPO TNG TPEYOLGUS TTEPLOOOL (cLVNO®G péom unviaio TIR), TO TOGOCTO TOV
TUPNVOV GTOV aplOUd avTd, TO YPOVIKO SAcTNE LETOED TNG EVOPENG TOL PALVOUEVOL
KOl TNG KOPUO®ONS TOL, 1| TOL XPOVOL HETOED TNG KOPLPNS TOL PUIVOUEVOL KO TNG
oAoKANpwong Tov ktA. (Kopanakis k.., 2013, Pikridas k.a., 2012, Jeong «.é., 2010,
Kalivitis k.a., 2008). Qotdc0, TOAD TOAVOV, 1 KAOE PEAETN VO oouTel S10POPETIKO
TPOTO TPOGEYYIONG YO TNV EKTIUNGT PULVOUEVAOV TUPNVOTOINGNG, EVA OTOPOATI TN
elvatl n avé nuépa avaAvon TG KOTOVOUNG TOV COUATIOMY, MGTE OMTIKA apyLKd, Kl

Emerta Le S1oyveoTIKOVG Adyoug va ekTiun el pe akpifeia n Katdotoon.
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2V mapovoa HEALTN Ta factkd KpITplo TuPMVOTOinonG, TaV Ta. akoAovda:

1. To mBo¢ Twv copatidiov va givol ToLAd IoTOV SITAGCI0 TOV HEGOV Unviaiov
Opov M TPUTAAGIO TNG TIUNG VTOPAOPoL TPV TNV EvapEn TOL PALVOUEVOL 1| TO HEYIGTO
mAN00¢ 6NV KopLP®O™ ToL Patvopévov va Eemepva ta 8000 copatiow / cm®.

2. To KAdouo tov copatdiov oty Tdén Tupnvomoinong va KatohopPaver va
1060610 peyaivtepo Tov 15 % (v to long DMA) 1 25 % (v to medium DMA) enti
TOV GLVOAMKOV 0pBUoY (o Muépeg Ywplg eavopevo mupnvomoinong 1o ovvnoeg
T0G00TO Ntav Kéto Tov 2 — 3 % 1N 5 — 10 %, avtictowya, pe T0 HeYOAVTEPO TOGOGTO
QUTOV TOV COUATIOV-TUPNVOVY, Vo OQElAeTal OTNV  EMOPOACT, TOL AOTIKOV
ePPAALOVTOQ).

3. To ypovikd oSbdotnua petald g eKONAMONG TOV QOIVOUEVOL KOl TNG
KOpLP®oNG tov (avénomn TAnbovg Topnvev — burst) va sivar tovAdyiotov 30 Aemtd g
opag, evd 1M OevTEPN @AM TOL  Qawvopévou (avEnorm peyébovg vmEpAemTV
couatidiov — growth) va diapkei tovddyiotov 1 dpa.

4, Na €ovpe ™ dnuovpyio TG XOPAKTNPICTIKNG «UTOVAVOC) OGTNV KOTOVOUN
TV copatinv Kabng eEelMooetal To gatvopevo, pe v tiun g GMD va Eekivd oe
SWUETPOVG EVTOG TNG TEPLOYNG TupMvomoinong onA. < 25 nNm kot vo petatomileron

oTOSOKG TTPOG LEYOAVTEPEG dlapéTpovg Aitken.

Eniong omv mieloymoio tov tepmtdcemv, Oempndnke 0Tt TO HEAETOVUEVO POVOLEVO
nTupnvonoinong eHavel 6TV OAOKANp®OT| TOV, OTAV TO OAKO TAN00¢ COUATIOIOV GTNV
wepoyn emavéADel oto emimeda mov Mrav, wpw TV Evapén tov eoawvouévov. Ta
TOPOATAVO KPP OTOTELECAY TOV TAONYO YO TNV EKTIUNGYT TOV QOVOUEVOV
nopnvonoinong. Qotdco vmpEav Alyeg MEPMTMOOELS, OMOL OV KOl OPLOKE Ogv
KOVOTTOOUVTAY OMOAVTMOS TO GUVOAD TV KPLITNpimv avtmv, Bewpnnke 0Tt mpodkeLTton

Y10 TOPOY®YT) COUOTIOIOV KO O)L LETAPOPE N TOTIKY) EKTOUTY).

Ev tovto1c, N ektipnom vmoapéng 1 pUn, eovopévon mupnvomoinons, Tapovcioce Kot
TNV OVAALGT TOV LETPNCEMV APKETEG OVOKOAES. AVTEG elyav va KAVOLV KLpimg e TN
oyetikn B€on Tov oTabpov, Kabng:

1. Bpioketon apketd kovid otnv moAn tov Xaviov, ce andcTocn Tepimov dvo

YMOUETPOV, €VD amd TV Kouomodn twv Kovvovmdiavav améyst Alyeg poMg

312



exatovtadeg pétpa (mepimov 400 w.). Ta actikd avtd ké€vipa cVpPAAlovy pe TIg
EKTIOUTES TOVG OTNV EUQAVICOUEVT] KATAVOUT] TOV GOUOTIOIMV.

2. O 06T0A0G OVTOKIVATOV TOV KIVEITOL TEPIUETPIKA TNG TEPUPEPELOKNG 000V EVTOC
™G €KTOOMNG TOL TTOALTEYVEIOD, KOOMG Kat To. 10 epimov TOPKIVYK VTOKIVITOV TOV
vapyovv ddomapto oty IloAvteyvelovmoln, omotelovv hot onueio exmoumng
AEMTOKOKK®V COUATIOWV.

3. H gotoynuelo g meployne, cov amoTEAECUA TG GUVEIGPOPAS TOV AGTIKAOV
EKTOUTTAOV KOl TOV EKTOUTAOV OOIKAOV aptnpudv, eueovilel 1dwntepdtreg, e
OmOTEAECUO, OVTEG VO, avTiikoTonTpilovion TOGO OTN HOPPN TOV TPUYUUTIKOV

QOVOLEV®V TTUPNVOTTOINGNG OV €EETAOTNKAY, OGO KOl GTO, XUPUKTNPIOTIKA OVTMV.

O1 mopoamdved Aoyol KaoToOV ETITOKTIKY TNV OVAYKY UETOQOPAS Tov ZTtafuol ot
0éon mov Ba avtikatontpilel meptocdTEPO ASOMOTO TO ATHOCPUIPIKO VTORABPO TNG
avatoMkng Meocoyeiov, mpokeWEVOL v HEAETNOOVV  EMOTOUEVA  OTHLOCOOIPLKA
QOVOUEVH Kol dlEPYAGIEG TOL GLVEPYOVV GTI| SLVOUIKY] TOV OLWPOVUEVOV COUOTIOIOV
omv mepoyn. [poteivetar g té€tola, Béon mov Ppioketar Alyeg ekatovtdoeg péTpo
Bopeta g Movng I'ovBepvétov Axpaotnpiov. H 6éon Bpioketon oe éva vyouetpo 300
nepimov pérpov and ™ Bdracca, akplBag anévavti e, Aopufdaver Tic aépleg pnaleg
mov €pyovtal amd OAeg TIG OevBuvoelg avepmdoloTa, €V 1 OYETIKN NG Oéom
(vyopetpo, amodctoom) eivor TETO TOL OV EMNPEALETOL OO TOMIKEG EKTOUTEG
(aotikéc, Aatopeiov, agpodpopiov, Apaviod KtA.). H mpocPacn oty meployn eivor
OXETIKA OUOAY, av kol Ba mpémel va yivouv Ol OmOpOiTNTEG GUVEVVONGELS UE TNV
[Teprpépera Kpnng ko toug cuvapposiovg eopeis, wote vo yopobetndel emakpifmdg n
véa Béom Tov otadpov, kabmg n meployn ivar mpooTaTELOUEVT KO TANGIoV NG BEonC

Bpioketon kataevylo dyplov (Oov.

O Paocikdg Sy®PIGUOC TOV MUEPOV OEYHATOANYING NTov €0V cuvéPnoav €va M
TEPLGGATEPO. PavOUEVE TTupnvomoinong v eetalopevn NUEpA 1 €0V dev GLVEPM
KOVEVOL QALVOUEVO TTupnvomoinong Kot avénong tov mAnfovg tov copatdiov. To
Baotkd yopakTPIoTIKO TV NUEPMV LE TupnvoToinon gival OTL, TG NUEPES EKEIVES Yl
KATO10 YPOVIKO JAGTNUO TG TAEEWS KATOI®WV WP®dV, TO0 TAN00G TV COUOTIOIOV 6TV
TEPLOYN TLPNVOTOINGNG, GO AGTHOVTO 1 YOUNAO TOL NTOV, EKTIVAGGETOL GE VYNAQ

voopepa, KatalapBdavoviag cuvnbwg €va pHéco mocooTd mhve amd 25 % eni Tov
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OUVOAOL T®V OUOPOVUEVOV COUOTOIOV, €V 1M UEYIOTN TN TOL UTOopel KaTA

TEPWTAOGELS Vo TpoceYyicel To 80 %.

No toviotel €d® 6Tl M EKTIUNON KOl TOVTOTOINGT TOV OITIOV TOV TPOKAAOVLV pial
HETOPOAN OTN GLYKEVTIPOOT TANOOVE ®POVUEVOYV COUATIOOY, elval pia eEopeTikd
dvoyepng OldKacio, HE OpKETOVS 0oTdOunTovg TOapdyovies vo dladpapatilovv
onuavtikd poro. ‘Etot vrdpyovv mepiodot mov evd ot petaforég sivor peydieg, dev
etvat Suvotdv va ektiunBel amd mov avtég mpoépyovia (m.y. mepiodotl 9-13 OktwPpiov

2009, 20-29 Noguppiov 2009 ktA.).

O oiyopiOuoc AMANDpsd ypnowomo|nke TPOKEWEVOD VO LETAGYNUATICTOVV TO

3 ko avé size bin,

apykd dedopéva mov fTav o€ popen TANHove copaTdiov avéd cm
oe popon dN / dlog(dp). H poper, avt mapovcidlel ta anotelécpata tov mAn0ovg
TOV OLOPOVUEVOV COUOTOIOV Tapactatikdtepa, kabdg avutd mopovctdlovv petad
TOVG O1POopES ¢ kot 3-5 Ta&eig peyébovuc. [apdAinio Opwc o akydpiBuoc, mEpay g
TOPOCTOTIKNG  XPOUOTIKNG  TPEOAoTOTNG  OmEKOVIONG  TNG  UETAPOANG TG
OLYKEVIPMOOTNG TOV COUATIOIMV oL TapEyel, €Ayel Le GLVONTIKO KOl TPOGLTO TPOTO
Bacikd ctotioTikK®V peyebdV, dnmg ivar T0 TANO0C TV KOPLE®V TNG KATOVOUNGS, T
OLAUETPOC OTTOV ePPavVIfovToL TO LEYIGTO OVTA, N LEGEG TIUEG KOL 1 TLTIKY OTOKAIoN

KTA.

Onwg Ba dobue otV TOPOKAT® OVAALGY, TOALL @aVOUEVA KOl HOPPEG GTNV
Katovoury  tov  TANBOVE  TOV  OTHOGQAIPIKOV  OLOPOVUEVOV  COUOTIOIMV,
ermavorapPavovral. ' tov A0yo owtd, 0e Oa mOPOLCIAGTOVV TO GUVOAD TWV
KOTOYPOQ®OV, OALL KATO0 EVOEIKTIKE TOPAOElYLOTO TOV QOIVOUEVOV OVTAOV, GTO
omoia Ba otnpryBodpe yuo v e€aymyn kamowwv vrobécemv 1N cvumepacpdToy. o
AOYOLG amOKAEIOTIKA TAENG, B0 TAPOLSIAGTOVY APYIKA KATAYPAPES TOV APV ydpa
mv mepiodo 2013-2014 pe ™ ypnon tov medium DMA ot ev ovveyeio, Ha
TOPOVGLOCTOVV LE TEPIGCOTEPT] GUVTOUIN, OVOAOYIKA LE TO YPOVO KOTAYPAPNS TOVG,
Kdmotla eavopeva mov mpaypatomomdniay ta £tn 2009-2012, pe tn ypnon tov long
DMA. H =npétaén tov petpncewv pe 1o medium DMA, éyve, Omm¢ yiveton
KaTovonto, ko’ 0Tt n d1dTaén avtn giye v dVVATOTNTO KATAYPOPNG COUATIOIMV LE

LIKPOTEPEG JUETPOVG KOl G €K TOVTOV, Tapeiye meplocoOTEPEG MOAVOTNTEG VL
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EVIOTIOTEL KATOLO POVOUEVO TLPNVOTOINON G, TO 0moio evikd amd peyédn g taENg

tov 1 nm.

["o va gvtomicovpe €va @OVOLEVO TUPTVOTTOINGTG KOl VO VTOAOYIGOVLE GTN GLVEXELD
TOV YPOVO O1APKELLG TOV, Ppickovpe apyiKad To AOPOIGHA TOV TANOOVE TV COUATIOIWV
OTNV TEPLOYN TLPNVOTOINCNG KOl TO TOGOGTO OVTAOV €Tl TOV GLVOAIKOV ap1OUoD
copoTiov og ke Eva run Tov opydvov. ‘Emeita giktpdpovpe to dedopéva to omoio
kavomotoHv 1o Tp®@To (N > 2 X Npmo)), 70 880TEPO (Nnyel, > 30 % X Niotal) Kot TO TPiTO
Kputnplo (ypovikn otdpkela. avénone tAnbovg > 0,5 h ko cvocwpdtoong > 1 h). Xt
OCLVEXELNL KAVOVLE TNV YPOUUN TAONMG Yo TO KAOE £vol amd avTd To S1GTHLOTA YLl TO
TOGOGTO TV TVPNVAOV Kot Yoo To 0Akd TAN0og tov copatdiov. T'a to eavopeva
TLUPNVOTOINGNG 7OV KatoypdenKay, VROAoyiotnkav ot pvOupoi oynuoticpod Kot
peyébovong, J kot GR, avrtiotoyya. IIpotunOnke m yprion tov Opwv puluodg
peyébouvong M puBuog avénong peyéBovg (growth rate) kor pvOUOS GYMUATIGUOV
(formation rate). AmoeevyOnke 1 yprion Tov 6pov PLOUGS TVpMVOToinong (nucleation
rate), o omoiog dnAwvel tov puvOud OTA TPAOTO GTASIL TOV QOIVOUEVOL Kol GE
dwpétpoug 1-3 nm, dwopétpov mov dev elyape T SVVATOTNTO VO LETPIGOVUE TO
TAN00G TOV dwpoLUEVOV cOUATSImV, Le TNV dtabéoiun opyavoloyia mov elyape otnv
dudbeon pog. O pvOUOG oYNUATICUOD VTOAOYIGTNKE 0md TO TNALKO, TNG JAPOPAS TNG
HEYIOTNG OAIKTG TIUNG COUOTIOI®V Ao TNV apylkn GVYKEVTPWGST vTodbpov, Tpog Tov
xpOvo mov ypewdotnke Yoo va copPel avty 1 avénom ot CLYKEVIPMOOTN TV
copotiov. O puouog oyNUoTIcHoL peTpdtal o€ TANB0G (VE®V) copaTidiov ava cm®
kot s. Emiong o puBudg peyébuvong vroroyiomke amd to mnAiko to €0pog peyebovvong
TOV OPYIKOV TUPNVOV TOV OVIXVEDOVTOL HE TO OPYOVO, OCTE ovTol va peyeduvhovv
€€ amd TV MEPLOYN TLPNVOTOINOTNG, POAVOVTOG GTNV UEYLOTY TIUN GLYKEVIPMONS
TOVG, GE L0, GUYKEKPIUEVT EMAEYUEVT KPIoUN, YOpaKTPLoTIKY dtduetpo (m.y. 35 nm),

TPOG TOV YPOVO OV YPELACTNKE Yo Vo AdPeL ydpa avti 1 peyébovvon.

8.2 Extipnon tA1000¢ Kopo@@v avd TEPL0d0 SELYLATOAYLOV KoL
ETOYN TOL £TOVG
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210 TapOV KEPAAOLO, VITOAOYIGTNKOV TO TANO0C TOV KOPLO®OV TMV KATOVOUMY KOl 1
ovyKévipmon TANnBove copatdiov ce kabe pio omd avtég, yuu TIC 600 UEYAAEC
neptodovg  petpnoewv  (2009-2012  xor  2013-2014). Onwg  pmopovpe  va
TOPATNPAGOLUE 6TOVG Tapakdt®m 6vo Ilivakeg 40(a) kot 40(B), n mheoyneio oV
KOTOYEYPOUUEVOV TEPUITAOCE®Y EUPUVILEL SIKOPLET KOATAVOWY|, HE TOGOCTO OV

Eemepva 10 50 % TOV TAPOTNPNCEMV GTNV GLVIPINTTIKN TAELOYNOIN TOV TEPUTTOCEMV.

[To avolvtikd, omv TPOTO TEPIOdO KOl YLO. LOVOKOPLON KOTOVOUN TO HEYLOTO
epeaviletoar va evtomiletal o éva peydlo €0pog SUETpmy, mov Eekvohv amd o
péon T 44 nm kot ™ SLIpPKELD TOL YEWWDVA Kot pOdvovy ota 113 nm (péon tyun)
v v dvoin. Avtifeta, n peydAn avut SlKOUOVOT TOV KOPLP®V TEPLopileTan OTIC
GAAec 000 Katavopég (Sudpuen Kot TpkdpLEN). Idtaitepa GTIC TPIKOPVPES KOTAVOUES
T0 péytota mapovotdlovv Kok otabepdra, epgavilopeva mepimov ota 15, 55 kot
155 nm, pe tig péyioteg dtopopés va epgaviCovrot LETOED YEEPIVIG KOl KAAOKOPIVIG
neP1Od0v Y1 10 2° UEYI6TO Kot PHeTaéy yeepvig kot hvommpvic teptddov yia to 3°
péytoto. Ol EMOYIOKES QVTEC SLOPOPOTIOINGELS, EXOVV VO KAVOUV KUPIMG UE TIG TTNYEC
EKTOUTNG TOV GOUATWOIOV oTNV Tepoyn kabe o emoyn, aALd Kol e TIG WwiTepeg

GLVONKEG TOV EMKPATOVV GTNV ATHOCPOIPO KAOE TePiodo.

Evd 10 mocootd eppdviong OkOpuomv Katovoumv eivol oxetikd otabfepd Kot
Kopaiveror amd 52 % (ehwomwpo ko korokaipt) €wg 57 % (dvoign), to vroOLoTOo
TOGOOTO KOTAVEUETOL LLE OLUPOPETIKO TPOTO TIG TEGGEPLS EMOYES TOV £TOVS, LETAED TV
HOVOKOPLO®V Kol TPKOpLe®V  moapatnpnocwv. Etot  mapovcidletor  peydn
dtakvpaveon mov eBavel yu TG povokopveeg 10 12 %, petald tov petafoatikov
TEPLOOMV — AVOLENG Kol PHVOTMOPOL — KOl TOV KAAOKOIPLOV, EVA Y10 TIG TPIKOPVPES 1|
dwpopd eBaver to 13 %, peta&d korokoaplov pe 22 % ko eOvommpov pe 35 %,

TOGOGTO ERPAVIONG TPIKOPLPMOV KATOVOLMDV.

Hivaxog 40 ITA00¢ kopveav (d1, d2, d3), cvykevtpdosig copatidiov (N1, N2, N3) ko covoluki
OUUUETOYN TNG KAOE KATOVOUG GTO GUVOLO TOV TOPATNPICEMV avd emoyn Yo (o) Tnv mepiodo
petpiosv 2009-2012 xor (B) Tnv nepiodo petpioswv 2013-2014.

2009-2012

ImBog | g1 | d2 | d3 | N1 | N2 | N2 T60g %
Enmoyn KOPLYPAV TOPOTNPICEDV
Avoign 1 113 5118 1136 14
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2 29 | 120 2928 | 3545 4461 57
3 15 55 | 147 | 3536 | 2218 | 2814 2296 29
Kalokaipt 1 107 4375 3851 26
2 32 | 122 2580 | 3656 7699 52
3 14 | 59 | 154 | 3628 | 2155 | 2431 3223 22
DOwormpo 1 90 5614 1152 14
2 27 | 129 3610 | 3676 4298 52
3 14 | 56 | 205 | 4400 | 2097 | 1729 2894 35
Xelpavag 1 44 4632 599 15
2 23 88 3853 | 2819 2148 53
3 13 | 45 | 145 | 4176 | 1884 | 1110 1316 32
(o)
COL320 | midios | a1 | a2 | a3 | N1 | N2 | N2 I4700g %
Enmoyn KOPLYPAOV TOPATNPNCEDY
Avoién 1 60 4467 3116 16
2 20 | 80 2228 | 2968 9894 52
3 9 31 | 90 | 2860 | 1906 | 2255 6010 32
Kaloxaipr 1 83 4393 4481 20
2 24 | 93 2049 | 3278 11167 51
3 10 | 37 | 101 | 2878 | 1608 | 2442 6281 29
DOwénpo 1 83 3631 2024 14
2 23 | 88 2627 | 2565 6855 48
3 10 | 37 | 107 | 3205 | 1711 | 1993 5331 38
Xeypovag 1 63 7680 565 16
2 21 | 83 2789 | 4073 | 21 1655 48
3 9 31 | 97 | 3193 | 2054 | 3181 1218 35
(B)

21 ovppetoyn epeaviong kébe piog katovoung dev epgavitovior akpoies o1popég
ueta&y 1" kan 2™ mepiodov petpioewv. Etotl, kotd ) didpkeio towv etdv 2013-2014,
Eavd, o1 dkOPLEES KATOVOUES eppavilovtal Pe TO VYNAOGTEPO TOGOGTO, TOV POAVEL TO
50 %, evd axolovBovv ot Tpikdpveeg KoTavoués pe 35 % mepimov Kot €movtan ot
HovoKOpLees pe éva Katd mpocsyyion 15 %. IMapatnpeiton kadn ctabepdmra ota
TOGOGTA ELPAVIONG KOO’ OAN TN S1PKELD TOV £TOVE, EVA TO ALENUEVO TOGOGTO GLTNG

NG TEPLOJOL YOl TIG TPIKOPLPEG KATOVOUES, UTOpel Vo omodobel kot 610 SoPOPETIKO
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e0pog SUETPOL couatiov Ta oroio petpnOnkav. Ipdypatt n pkpdtepn Kopven
evd oty 1" mepintwon kot yio TpIkOpLEES Katovousc epeavile péyioto ota 13-15 nm,
oty 2" mepintoon avtd petotoniotnke yapnidtepa (ota 9-10 nm), evéd mapdiinia
LETATOTIGTNKAY € OPKETE LKPOTEPEG SIUUETPOVG KOl Ol ETOUEVEG dVO KOPLPEG, 1 pia

ota 35 nm (amwd 55 nm) Kou 1 GAAN ota 100 nm (amd 155 nm).

Téhog, aloonueioto givatl to yeyovog 0TL, 6Yed0V 6TO GUVOAD TOV ETOYMV KOl Y10 TIG
Vo mePLOdoVg PETPNoE®V, ueaviletar vynAoTepn T TANBoVE couaTdiov YOpm
and v 2" kopver], oto 80 — 90 nm (pe e&aipeon v nepiodo tov POVOTHOPOL TOL
vrepéyel 1o mAn0og g 1™ kopveng, pe pikpn doeopd). QoTdco OTAV 1 KOTAVOUY
YiveTal TPKOPLETN, N TAEOYNQI0 TOV COUATOIOV QOIVETOL VO UETATOTILETOL CE
HUIKPOTEPEG OLOUETPOVG, UE OMOTEAEGHO GTO GUVOAO TMV TEPMTMOENMV Ol TIUEG TOV
cOUOTWIOV YOpo® and TV UIKPOTEPN amd TIG TPELS KOPLPES va elvarl peyaAdtepo 1

KOTO TOAD HEYOAVTEPO TMV OVTIGTOLY MV TIUAV TEPLE TOV GAADY dVO KOPLPDV.

8.3 Ilopadelypata YEVESS KO HETAPOPIS COUATIOLMV GTV TEPLOYN
AKpoTpiov

8.3.1 Avaivon meproTaTIKOV TG TEPLodov 2013 — 2014 (medium DMA)

Méoo and TV aveADTIKN TOPOVGINGT] CLUYKEKPIUEVOV QOIVOUEV®Y TTOL akoAoLOEl, HBa
e€ayBovv ypnoa oTotyelet TOL EYOVV VAL KAVOLV UE TNV TPOEAEVOT) KOt TNV KATAANEN
(fate) tov Aentdékokk®V cOUOTISIOV otV TEPOYN TOL AKpoTnpiov. Metd v
OAOKANP®OT TNG TOPOVGINCNG TOV TMEPICTATIKAOV avTAOV, Oa yivel po cuvomTikn

TOPOVGINOT) TOV PUCIKOV CUUTEPACUATOV.

"Eto1, pawvdpevo mopnvomoinong oty meployn Akpotnpiov mapatmpeitol, To XapPato
5 OxktwPpiov 2013 pe évapén otig 18:00 p.p. kot ™MV OAOKANPMOGCT TOL T LEGAVLYTO
™mc¢ 101ag puépag (Ewdva 95). Ot mopnveg and éva 10 % mov kotarapupdvovv 6to
oLVOAKO TAN00¢ copaTiny oty &vapén, eBEvouy oIV KOpLP®GT TOV YEYOVOTOG
oe m0cootd 70 %, evd CLUVOAMKE Yo TIC 6 MPEG TOV PUIVOUEVOL TO TOGOGTO TV
mopnvev mpoceyyilelt to 50 %. H péon GMD oty meployr| mupnvoroinong ivon ota
12,1 nm, pe TPIKOPLEN KATOVOUN VO ETIKPATEL GTI SIEAPKELD TOV QOIVOUEVOD KO TIG

dAAec dVo Kopveég ota 48,9 kar 75,4 nm. [Tapatnpodue 4Tt VA TO PaVOpUEVO EEKIVAL
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NUEPA, TO OEHTEPO GTAGIO TOV, OVTO TNG CLGCOUATOCNG Kot LEYEBVVONC TV VEOYEVDV
copoTinv cuveyiletat Kot OAOKANPAOVETUL VOYXTEPIVES MPEC, OMOVGIO NAOKOD PMOTOG.
Ot puBpoi oynuaTiopod kot peyéduvone Ppédnkav icot pe 0,95 cm™® s kou 5,48 nm
h™.

Particle number size distribution spectra (original data) dN/dlog(D,) [1/cm?]
| | I L | | | | | | | e 10000
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1000
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Particle number size distribution spectra (multilog-normal model data) dNfdog(0,) [1/ern]
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Ewéva 95 ®ddaopa karavoprs apidpod copotidiov (AN / dlogDy) ya v nepiodo 5-11 Oxktmppiov
2013. O povpeg Teheieg evrOG TG KATO EIKOVAGS, OVTIGTOLYOVV GTIC NEGES YEMUETPIKES SLAPETPOVG

(GMD) tov KoTovop®@Vv Ka0g ypoviki oTiypt], 6mmS avTES VTOAOYICTNKAY KOl OTEIKOVIGTIKAY NE
10V aly6prOpo AMANpsd.

Avaloyo @owvopevo mopatnpeitor v emdpevn pépa 6 OxtoPpiov 2013, pe 10
eowvopevo va ekdniavetot otig 10:50 m.p. ko va dapkel og T 9 10 Ppdov (Ewkdva
95). Ot puBpoi oyNUATIoHOD Kat peyébuvone Ppéonkav ioot pe 0,50 cm™ s ko 3,62
nm h', HE TN HEYIOTN T TOV TVPNVeV 6T0 72 % Kot t0 HEGO T0G06TO TOLG 670 40

%.

Y1 13 kot 14 OxtoPpiov 2013, €xovue dV0 KAAGIKEG HEPEG TOV Ol GUYKEVIPADGCELG
1060 TV TLPNVAOV, OGO Kol TOV GLVOAKOD TANB0VG TOV COUATIOIMVY, TAPALEVOLY GTO
euoloAoykd emineda vroPdOpov g mepoyng Akpwtnpiov. H péon tyun yo touvg
TOPAVES KoL TOV GUVOMKO apdpd sivon ywo tic 13/10, 119 ko 2979 counts/cm?
(mocootd 4,0 %) kot yuo tig 14/10, 95 kou 2109 counts/cm® (mocootd 4,4 %). Tic dvo

aVTEG NUEPES TVEOLV aieBeveic dvepot, duTiKNg-fopetoduTiknig dievbuvong.
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dovopevo mupnvoroinong epeaviCetar kor v 15" OxtwPBpiov 2013 (Ewdva 96) pe
0 puOud GR ico pe 8,12 nm h? ko 10 J ico pe 1,10 em® st H OlapKe TOL
(QOVOUEVOL NTOV TEPITOL 9 MPEG, evd evOPEPOV TTaPOVCIALEL TO Yeyovog OTL 1)

évapén tov Eaafe ydpa oTig 4 TEPITOL TaL ENUEPDLLOTAL.

Particle number size distribution spectra (original data) dN/dlog(D,) [1/em?]
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Particle number size distribution spectra (multilog-normal model data) dNfdlog(D,) [1/em’]
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Ewoéva 96 ®daopa katavopric apiBpov copetdiov (AN / dlogDy) yw v mepiodo 12-16
Oxtofpiov 2013. O pavpeg TeLEiES EVTOS TG KATM ELKOVAS, OVTIGTOL(OVY OTIC NEGES YEMUETPIKES
owpétpovg (GMD) Tov Kotavop®dv KAOe ypovikn oTiypnt), 0mmg 0vTéS vToAoyioTNKOY Kol
OTELKOVIGTNKAY PE TOV aryoplOpo AMANpsd.

E&apeticd evdiopépov mapovotdler n perétn g mepiddov 17 (IMéumm) — 23
(Tetaptn) / 10 / 2013 (Ewova 97). To evdiapépov éykertal 6to OTL gppaviCovrat
GuVEXT] POLVOUEVO TLUPMVOTOINGCNG KOl GUGGMUATMONG, KATO €K TV OTOimV givat
voytepvd. To onuovtikotepa and avtd ival ekeiva mov ekdNAmOnKoV T0 peoNUEPL
™mg 18™ 1ov uiva kot to Tpwi g 20, nuépa Kvplokn, kot o omoio Swupkel péypt to
npwi g 21™. Xapakpiotikd Tov TPOTOV QOVopivoy eivar o vynioc pvOuog
pey£duvong, ota 78,5 nm h™ kot o oyetikd yopnidc pvOudg oynuatiopod, 0,29 cm®
st A&ilel vo mopatnpcOVUE OTL, EVO HE TNV EKONAMGT TOL TPMOTOL AmO T SVO
eowvopevo  Olatnpeitor kot to  peyoAvtepo GMD  oynuatiCovtag étor éva
YOPOKTNPIOTIKO «PBpaytdd, pe Ta copatiow va empepiloviar HETaED 000 KOPLO®V,

0TO OgVTEPO QPOLVOUEVO KOL HETA TO TPMOTO OTAS0 NG €kpnéng Kot Tng mpoTNg
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peyébuvong, mapatnpeitar va Koplopyel pio kopver mov kobopiletar amd v mopeio

TOV TPONYOLUEVAOS EKONA®OEVTOG PALVOUEVOL TVPNVOTTOINOTG.

Particle number size distribution spectra (original data) dN/diog(D,) [1/em®]
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Ewoéva 97 ®daopo xatavoprs apidpod copotidiov (AN / dlogDy) ywe v mepiodo 17-23
Oxtoppiov 2013.

[0 10 Se0TEPO PUVOPEVO, 0 PLOUOC peyébuvone petpidnke ota 2,62 nm h kot o
puOLOC oyMuaTiopod icoc pe 0,42 cm™ st Exel evoiopépov va mapokolovdioovpe
and kovtd v eEEMEN tov 2% eawvopévov. Exdnidvetar to mpoi tg 20™ tov pnva,
pe évav évtovo apyiko Paduo peyébuvong kot avtictoryo vynAd Babud oynpaticiov,
{isouc mpog 67,30 nm h™t ko 2,83 cm™ s, avtiotora. T ovvéyeta ot pubpoi avtoi
oparomotovvtol. To amdysvoua e 20™ tov uRva véeg poéc mupAvev KEvovy TNV
EUGAVICT] TOVLG OTNV OTUOCOOIPE, ONMC Kol TO TPwi g emopevng pépoc. Ot
OLVEWGQOPE aVTOV, givar va cvveylotel yioo Tave omd 24 dpeg ovT 1N CTAOL0KN
peyébuvon tov veoyevov copotdiov, uéyxpt ta 60 nm, oe pio monomodal popoen
katavounc. ‘Exet mponynbei n «e&apdvion» g dkdpueng KOTavoung, yeyovog mov
oLVEPN Katd T dapKeE TNG VOYTOGC, EVOEIEN OTL TO POIVOUEVO TNG TLPNVOTOINO™G
éupeco kobopilet v TOHYN Oyt pOvo TOV TUPNVEOV, OAAL KOl UEYOADTEP®V
copotdiov, péypt ta 100 nm (nepoyn Aitken). I'evikd mapatnprnke 61t katd ™
dlpKewr TG HeYEBLVONG TOV VEOYEVOV COUATOIOV, HEYOAO HEPOG TOGO TMV

HIKPOTEPWV, OGO KOl TV UEYOADTEP®V OUUETPOV, EUPAVICAY CMNUAVIIKO UEIWUEVEG
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OLYKEVTPMOOELS, VD To GMD petatomiovtay oTig SIUUETPOVS TOV AVTIGTOLYOVGOV GTO

Babuod e£EMENG TOL Patvopévoy g peyEébovvong.

Emiong, cuvolikd yia tnv mepiodo avth TV 6 NUEPDV, KATAYPAPETOL OTL EVM TPV TNV
&vapén tov avouEvemv Tov TTEPLYpAeNKayY, N T voPddpov NTav Kato Tov 2000
counts/cm®, petd 1o mépag owtmv, Ty 23" Oktofpiov, N HETPOVUEVN CLYKEVIP®ON
TV copotdiov dev TéQTel kdto omd o 2400 counts/cm®, cav amotéleopa g
GUVOAIKNG EMOPACTC TV QAIVOUEVOV TOPAYDOYNG VEOV COUOTIOIOV 6TV atudSQapo.
™G mepoyns. Télog va onuelmbel 0TL T0 [KPO «GUVOCH TOV QOVOUEVEOV TOV
mapatnpnOnkav oto dtdotnpa 18 pe 21 OxtwPpiov, amotedel mepintwon mov dev eivar
OTAvVIo. TNV TEPLOYN Tov AKpwtnpiov. Daivetor OTL Ta ¥NKA €101 TOL CLOPOVVTOL
otV atpoceopo kot givar vrevbuva Yoo TO POVOUEVO, TOPOVCIALOVY GYETIKN
otafepdTNTa GTN GLYKEVIPMGN TOLG Yo Eva dtdoTNa ToL VepPaivel Kamoleg Popég
mv o nuépa, M véeg ekmopméc epmAovtiCovv TNV atudGQOIPO LE OVTH, UE
OTOTEAECUO, VO TOPOTNPOVVTAL GUVEYN TETOLOL QOVOUEVO, OT®G Oa dovpe Kol G

GLVEXELL.

H nepintoon g 29™ ZenteuPpiov 2013, ivon pio amd ekeiveg mov evd éxovv otoyeia
TLPNVOTTOINONG, OTMG Y. TAPAdEYUA TNV €EAPAVIOT TOV COUOTIOIOV SOUETPOV
TUPNVOV TPV TNV EKONAMOT TOL POVOUEVOD, (oiveTon vo emmpedlovtal Kot omd
TOGOTNTES OEPOUETAPEPOUEVOV VTEPAENTOV COUATIOIOV 1 omd TV EAAEWYT IKAVAOV
TOGOTNTOV YNUIKOV €0®V Tov Bonbovv oty peyEBLVON TOV VEOYEVOV COUATIOIOV
(Ewova 98). Avtd €xer og ovvémeln amd Tn o, o€ OUETPOVS TUPNVOV VL,
Tapatnpeital €vag cLVENNG EUTAOLTIGUOC UE VED COUOTIOW, KU amd TNV GAAN va
KOTOYPAQETOL pio HEPIKN aOENGT TG LEONG YEMUETPIKNG SIOUETPOV OO SLOUETPOVG
Kéto tov 10 nm péypt copatidw pe diapetpo mhveo and 40 nm (n dompr YpoUUn 61O
enopevo oynua Ppioketon kKdto kot wopdAinia e tdong avtg s GMD). Qotoco,
TAVTOYPOVA LLE TO TOPATAV®, 1| OAKT GLYKEVIPWGT TANOOVE COUATIOIMV KOTOYPAPEL
Qo TPOVOTH HOPEeY], ONAOVOVTAG AOLVOUIL GYNUOTICUOD TNG YOPOKTNPLOTIKNG

CUTOVAVOGSY» TOV (POLVOUEVOL TNG TVPTVOTOINGTC.

322



29/09 14:02  29/0922:28 30/09 0b:55

Ewoévo 98 ®dopo xkatavoprs apdpod copetidiov (AN / dlogD,) ywe v mepiodo 29-30
Xentepfpiov 2013.

Tnv emnduevn pépa (30/09/2013) mopoatnpeitor  éva  oyetwkd mo  EexdbBopo
TLPNVOTTOINGNG POIVOUEVO TTOV EEKIVE Kol OAOKANPOVETOL EVIOG TOV LECT|UEPLOVDV
opov (amd g 13:00 ¢og tig 17:00 p.p.) g nuépag avtg (Ewdva 99). O pvbuoi
oynuaticpov Ko peyébovong stvor 6,79 cm™® st ko 52,35 nm hY, avtiotorya. Ta
eowvopeva otig 29 ko 30 XentepPpiov deiyvovv OTL, Ta ¥NUIKA €10M TNG OTLOCEOPAG,
eaivetor vo Asttovpyobv aveEdptmra petad toug 1 cwotodTePO Katd opdadsc. Eva
TAN00G amd oUTO GULUUETEXEL TEPIOCOTEPO EVEPYH OTNV £KPNEN TOVL QOLVOUEVOL
nupnvonoinong (pe mBavoOTEPO GEVAPLO OVTO TOV TPUEPOVS GLGTIHOTOG BeukoD 0&E0g
— opUUOVIOG — VEPOV), EVA €va GAAO 0T peyEBuvon TV copaTdiov (Kotd kuplo Aoyo
opYaVIKEG EVOGELS). [l avTdv 10 AOYO0, £xel Tapatnpnbel 6Tt eivar dvvatdv, evd €va
eowvopevo Bpioketal oe edomn peyébuvonc  oAokApwong, va EeKva mapaiinio éva
dgvtepo eawvopevo mopnvomoinone. Katd kdmowo tpdémo dnAadn, to mAnbog twv
Kuplapy®v Kopueav ce pia dedopévn mepiodo KOOV wPpAV, SNADVEL EUUECHS TO
avtiotoyyo 7wAN00G TV TAPAAANA®V  SlEPYACIOV 1 UNXOVIGUOV  (UETOPOPA,
TVPNVOTOINGN, GLUTHKVMGT], GUGGOUATMOT), TOTIKY TAPAYMYYT]) TOL GLVTEAOVVTOL

oV atpoceapa Kot kabopilovv 1o yiyvesHot TV VIEPAENTOV COUATIOIWOV.

Bdon kot tov mponyoduevev, Ba propovoe va vrotedel 6tL n e£EAMEN TOV PAVOUEVOL

TG TPMOTEG TPOIWVEG Bpe TS 1M OktwPpiov, Onmg 0wTd TapPoLGIAleTal 6TV ETOUEN
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Ewova 99, Ba tov meplocoTePo «EMTLYNG» v TPV TV Evapén tov N atudsealpa
elye amomivBel kaAvTepa amd ta copatidw ta pkpotepa and 30 nm. H évapén tov
(QOVOUEVOL TN VOYTO, GE GLVOLACUO Le TV Tapovsia a&ldloyov aplfod copTdIOY
Aitken, mpokdAiece TV mopay®YN, HE SLUPOPETIKOVS UNYAVICUOVGS, VEOV COUOTIOIOV
og Oleg TIS dropéTpoug KAt amd ta 100 nm, mpdypa mov evoexoLEVOs duoyEpave Ge

VT TO TPAOTO GTASLO TNV YpNyopn €EEMEN TOL Parvopévov.

Particle number size distribution spectra (original data) dN/diog(D,) [1/em®)
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Particle number size distribution spectra (multilog-normal model data) dN/dlog(D,) [17em’]
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Ewoéva 99 ®dopo xatovoung opdpod copotidiov (AN / dlogDy) ya tnv wepiodo 30 Xentepppiov -
2 Oxtoppiov 2013.

AvO axope Tapadelyato TETO1V ToPAAANA®Y depyacidv akoAovBodv ota emdueva
dvo daypappote (Ewova 100). TIpdkettar yuo Tig Kotovopués mAnbovg copatidiov
otV meployn Axpmtnpiov yuo to ypovikd dwactiuata 07-13 /09 /2012 ko 10 - 16 /
04/ 2014.
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Particle number size distribution spectra (original data) dNfdlog(D,) [1/er?)
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Particle number size distribution spectra (original data) dN/dlog(D,) [1/em?]
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Ewoéva 100 ®aopa katavopic apiBpov copatdiov (AN / dlogDy) ya (o) 07-13/09/2013 won 10-
16/04/2013.

Onwg pmopodpue vo dovpe oto 000 ypaenuata, omd KOmolo yeyovdg mov dev givat
EexdBopo e€dv  mpdkelTol Yoo TLOPNVOTOINGM, HETOPOPA N TOMIKY TOPAY®OYN
copoTdioy, Tapdyetot €€ apyns £vog aplinds coNATIdIOV GTNV TEPLOYN TOV TLPHVAOV
Kol T0 Kvupiapyo mode mov Onpovpyovv, cuveyilel va voiotaton 4 pépeg petd, oty

nepintwon tov XemtepPpiov 2012, eved tov AmpiMo tov 2014 érerta amd 30 dpeg

325



mepimov eaivetror o mode avto va «katafpoyBilery 10 TapAAANAO Kot HEYOADTEPO TOV
(6vo Toov 100 nm) mode. Eivar yapoktnpiotikd 6t 1 GMD 100 ovopévov cuveyilet
vo avédvetal Yoo TOAAEG MUEPEG KOl OTIG OVO TEPUTTMOOEL, GLVOAVLALOUEVN OTN
peyébouvon avt] oamd ocvveyn KOUATO EUTAOVTICHOD HE VEOLS TLPNVEG, TOL
Aertovpyohv VIOGTNPIKTIKA ot Asrtovpyior peyéBvvone. o mapdostypa, térow
pawvopevo, evroniCovtat, yio v 1" amd avtéc T1g dvo meputtdoeis, otig 7:00 to mpwi
mg 12" Anpidiov, 6mov mbavov Tpokertal Yo, Kpd QAIVOUEVO TUPNVOTOINGNG KoL
otg 11 1o mpwi g 1010g PéPOC, TOL COUATIOW HETOPEPOVTOL OO TEPLPEPELOKES
myéc. T v 2" mepintoon tov nuepd@v tov ZemtepPpiov mopduolo @ovopeva.
gumlovtiopo gvromiCovot otig 7:00 to Tpwi Tg 9™ Tov PNve, TO andyELpL TG 1B10G

HEPOG KOK.

O nuépeg 23 war 24 OxktoPpiov 2013 amotehovv éva YOPAKINPIOTIKO TOPAOELYLLOL
LETOPOPAS aoTIKOV pOTtev and v meptoyn Tov Kovvovmdiovav (Ewova 101). Kotd
™ Supkelo g 23" o1 dvepol mvéovy amd Popeiec — Poperodutikéc dievbvveels,
TpoegPYOUEVOL amd TNV TAeVpA G Bdhacoas. Tig amoyevHATIVES DPES, OTPEPOVTOL GE
OVATOAMKOVG e OmoTéAEGHO Voo euvondel n petagopd pOdmwv amd TV TEPLOYN NG
KoOpomoAng tov Kovvoumdiavdv Kot Tov 0dK®V aptnplov méP avtng, &vo

enavEPYOVTOL 6 BOPElodVTIKOVG TIC TPOIVEG Mpeg TG 24™ Kot dtatnpodvtal £T61 yia

oA ™ HéPQL

Particle number size distribution spectra (original data) d/dlog(D,) [1/em®]
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Ewévo 101 ®aopa ketavopuic apidpod copatidiov (AN / dlogD,) yie v wtepiodo 23-24/10/2013.

Evtehdg avaroyn mepintmon pe v mponyoduevn, epeaviCetar po gfdopddn LETA,
Kot ovykekpiévo otig 1 ko 2 Noepufpiov 2013, nuépeg IMapackevn kot Xappoto
(Ewdva 102). Ov Gvepor v 1" NoguPpiov apyikd mvéovv amnd Boperodvtikéc
devBhveoelc, evd T0 amOyELLA GTPEPOVTAL GE POPELOOVATOAKOVS, EPYOLEVOL OO TNV
mievpd tov Kovvouvmdaveov (max tun whveo amd 9000, tun vroBdOpov 1400
counts/cm3). AVTO £xel GOV GLUVETELN TNV HETAPOPA POTTOV OA®V TOV SOUUETP®V, KAT®
tov 200 nm, péyxpt v 1:00 m.p. g endpevng puépag. H petapopd cuveyileton kot to
emopevo mpwi, Le avTNV va otopatd povaya otav otig 9:00 m.u. mepimov ot dvepot

otpéPovtal oe PopeloduTikovg 1 dotatng dtevhuvvonc.

Particle number size distribution spectra (original data) dN/dlog(D,) [1/em?]
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Ewova 102 ®@dopo katavopng opdpoed sopotidiov (dN / dlogDy) a v nepiodo 01-02/11/2013.

Ync 25/10/2013, and tic 19:00 p.p. éog tig 23:00 p.p., xoroypdeetol £viovo
(OLVOLEVO TLPNVOTOINGNG, UE TNV CLYKEVIPMOOT Vo OAVEL GTN UEYLOTN T TNG OTIG
21:00 p.p., pe tun oto 14774 counts/cm® kat T0606TO TLPNVOV GTNV KOPOLO®GT TOV
eawvopévov 64 % (nuécog 6pog Yo To eovopevo 47 %). Ot puBuol oynUTIGHOL Kot
peyébovvong stvon 1,62 cm® st ko 9,34 nm h?, avtiotorya. Télog, éva akdpa
Qowvopevo petapopds mpaypotonoleitor otig 3 AexepuBpiov 2013, nuépa Tpitn, omodte

&yovpe v €€Ng KoTtavoun TAnbovg, n oroia anewkoviCetar otnv Ewova 103.
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Particle number size distribution spectra (original data) ddlog(D,) [1/cm’]
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Ewéva 103 ®aopa katavopiic apidpod copandiov (dN / dlogD,) yia v nepiodo 03-04/12/2013.

Onwg PAEmovpe, copatiow pe dapetpo and 5,5 nm péypt to 200 nm eppavilovral
and T 5 10 amdysvpa Kor pExpL T1g 12 ta pesdvuyta mepimov. To m0G0GTO TOV
TUPNVAOV GTO YPOVIKO avTO O1GoTNUO KOl 1) KOTOVOU T®V  KOPLEAOV, Ogv
emPefordvovv mepl HapENG EOVOUEVOL GYNUOTIGLOD VEOYEVMV TTLUpTvev. Avtibeta,
TEPOAV TOL OTL TPOKETAL Y0 EPYACILO OmOYELUA UE TO KOTOGTNUATO OVOIKTAL,
eneaviCetar ko pio Eapvikn mroon ¢ Oepuokpociog, n omoia omd 18,1 °C otig
02/12/2013, néptetl oxeddv 5 povadec otovg 13,3 °C v enduevn nuépa. Ot dvepot Ty
nuépa avt) mvéovv amd Popegodvtikny devBvven. H avénon tov copotdiov
enpaviCetor Kuplog oe avtd pe dapetpo nepimov 40 nm, vd 6Ta GOUATIOW KATO TOV
10 nm o1 petaforég g cLYKEVTPMONG Elval TEPLOPIGUEVES. XAPOUKTNPLOTIKO Elvar OTL,
LE TNV OLOKANP®ON TNG NUEPAG, Ol TIWES TOV COUATIOIOV 0md pio, HEYLOT TIUN AV
tov 8200 counts/cm’ OTIG 8 LWL, EMAVEPYOVTOL GE PLGLOAOYIKA EMIMEON KAT® TMV
2000 copotidiov avd KuPikd eKatooTd KaTd T SIGAPKELN TOV TPOTOV POV NG 4™

Aexepfpiov.

210 ypovikd ddotnua 11-17/02/2014 ékavav v LEAVIGT TOLG 0VO KOO POIVOUEVHL
mopnvomoinong (Ewova 104). To mpdto Eekivnoe otig 10:00 to mpwi g 12" tov
unva, Kot oAokAnpwinke mepimov otig 22:00 p.p., eved to 0gvtepo Eekivnoe otig 10:30

m.u. TG 15™ ko ohorAnpddnke to pesdvoyta g idiag pépag. O pvOude peyébovong
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00 @awvopévov ¢ 12" ®dePpovopiov 2014 eivor 2,43 nm h? ko o pvOuodg
oynpoaticpov 0,30 cm® s, evd ot avtiotoryol pvuol peyébovvone kot oynuUaticpon

oV Pawvopévov e 15™ dePpovapiov ivor 2,36 nm h™ ko 0,38 cm™ s™.

A&ilel vo onueudoovpe TV Taon e£0pavions (Tov GYNUOTIKE 6TO ETOUEVO O1AyPOLLLLOL
anewoviletal pe o poP PEAOG), Tov epgavilovy To COUOTIOW LE SIUUETPO KAT® TOV
40 nm (Ewoéva 104). H tdon avtn dev eivor apketd evkpivig, kabdg otn didpKeia g
YPOVIKNG TEPLOOOV TV 6 MUEPDV, KAVOLV TO. TpoavapepBévta dvo eavopeva
TLPNVOTOINGNC TNV EUPAVIOT TOVS. AToTéEAECUO TOVTOV €ivOl Yol TIC UEPES EKEIVEC
(12 ko 15 ®efpovapiov) va avénbovv TpodcKapa To GOUATIONN TOV KAAGLATOG OVTOV.
Mwpn avénorn mopatnpeital Kot 6€ GAAO LUKPOTEPA YPOVIKG O100THUATO, TOAD
mlavov e€ortiog Tng TOMKNG TAPAYOYNG 1 TS UETAPOPAS COUOTIIOV amd YEITOVIKEG
TEPLOYEG, UE KLPLOTEPT TV avénon mov mapatnpeitar Tig Bpadvvig dpeg g 13" tov
uva. H téon eapdvions tov copatdiov Aitken éyet mopatnpnOel kot dArec pépeg
otov 6Tafpd Akpmtnpiov (.. PA. mo Tave v mepintmon 6-10/10/2013), kabndg kot
ot dwoxoid AaciBiov. H tdon avt umopet vo amodobel oty enidpacn e nAakng
aKTVOPOALNG 6TV OLVOULKY TNG ATHOCPUPOS, KOOMG Kol 6TV GLUUTOKVEOGT TTHTIKOV
aéplwv evoenv mhveo ota copatidwn (KoivBitng, 2008, Kalivitis x.¢., 2008).
[MapdAAnio pe v tdom avty], PAETOVUE VO KOTOYPAPETOL KOl OVTIGTOWN TAGM
avénong g GMD g meproyng, and ta 25 nm otig 11/02, ota 80 nm otig 17/02, evod
oM amd T1g 15/02 kou pe v Evapén Tov 2°° Qaivopévov Tupnvomoinong Topatnpeiton
e€apdvion g Kopveng ota dve T@v 100 nm SIAUETPO Kot TNV KLupLopyiot TAEOV LOG

dwpéTpov, petald 70 kot 90 nm.
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Particle number size distribution spectra (original data) dN/dlog(D,) [1/em?]
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Particle number size distribution spectra (multilog-normal model data) dN/dlog(D,) [17em’]
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Ewéva 104 ®aopa ketavopiic apidpod copatidiov (dN / dlogD,) yie v wepiodo 11-17/02/2014.

>1ic 15 Maprtiov 2014 katoaypdeetor to €ENG TEPIOTATIKO, OMWOG CNUEIOVETOL LE HOP
m\aiclo oto emdpevo ddypoppa (Ewdva 105). Onmg BAémovpe, to gavopevo Eekiva
otg 12:00 p.p. pe pia puooroykn peyébvvon tov TANOoLG TV TLPNVOV UEXPL TIG
16:00 p.p. Amd exel k1 votepo M peyéBvvon ocvveyiletal, He TN GULUUETOYN TOL
LEYOADTEPOL WEPOVG TOV TUPNVOV, OAAG TopdAinia eEedicocovtar OVO  aKOLO
eawvopeva uéypt to peonuépt g 16™ tov pivo. To éva apopd TV cvveyn dtacmopd
TOV COUOTOIOV 68 O0A0 TO €0pPOg JUETPOV OMO TO KAT® OPlO OVIXVELONG TOL
opybvov (5,5 nm) éo¢ copatidw pe dwpétpoug péxpt 40 nm kot o dgvTEPO TNV
oLVEYN EKTOUTT VEOV COUATIOIMV Yol TOAD pkpd ypovikd dwuothuate. Ta copatidw
amd ovtd ta mepimov 10 emelcddo mopay®YNG VEOV TUPNVEV QOIVETOL OTL €V HEPEL
CUUUETEYOVV OTN peyEBuvorn TV VToPYOVIOV TUPHVEOV HECH GLOCOUATMOONG, EVM
KOTO TO VTOAOUTO UEPOG TOVG GLUUETEYOVY GTNV AOENGT TOL TANOOVS TOV COUTIOIWV
pe GMD mepi ta 100 nm. H pn emoyng cvvolikr ko EexdBopn oAOKANPp®OON TOL
QOVOpEVOL, pmopel va amodobel oty EALEWYT TG ATUOGEALPOG TV NUEPO EKELVN TOV
Moptiov, T@V arapaitnToV YNUKOV E0GV, O €L TO TAEIGTOV OPYOVIK®OV EVAOGE®YV,
10 omoio KATd KOPlo AGY0 EKTEUTOVTOL GTN GUYKEKPIUEVT TTeployn omd Tig Proyeveig

EKTOUTTEG OEVTPOV, BAUVOV Kot GAL®V QUTOV (TVEVID, TEPTEVIA KTA.).
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Particle number size distribution spectra (original data) dN/diog(D,) [1/em?]
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Particle number size distribution spectra (multilog-normal model data) dN/dlog(D,) [1/ern]
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Ewkova 105 @dopo katavopig opidpoed copotidiov (dN / dlogDy) ia v nepiodo 12-16/03/2014.

Y1g 20 ko 21 Maptiov 2014, amd to mpwi otig 11:00 m.p. mepimov, péypt ta
pHesavuyto Koty TG 000 muépes, mopatnpodvior 000 Eexmplotd  @avoueva
mopnvonoinong, onwg eaivetar moapactatikd oty Ewova 106. H tehikn peyébuvon
EMTLYYAVETAL TOYVTEPO GTNV TPAOTN amd TS dVO mePmTM®oeS. Katd tn dbpkeia tng
viyTog HETOED TV dV0 NUEPOV TopaTNPEITUL EOVA TO PUVOUEVO TG GYEOOV TANPOVG
eCapdviong tov copotdiov pe SpeTpo KAT® omd To 25 nm mepimov, evod 1
KLPLLPYoVGO. KOPLEPY Yo TO GUVOAO TV V0 TMUEPDV PPIoKETOL OPKETH YOUNAL
nepimov oto S0 nm, JSelypo TG KOTUALTIKNG GULUUETOYNG TV 000 QUIVOUEVDV
mopnvonoinone. O pudude peyéBuveng tov 1% powvopévov eivon 4,36 nm h™ kot o
puOuUoS oynuatiopov sivar 0,29 cm? st HE TN HEOM CLYKEVIPMOT COUATOIOV GTO
7400 counts/cm® (uéyiotn Ty 15.000 counts/cm®) kol T0 mOGOGTO GE OWTE TOV
mopHvev 610 47 %. Avtictorya, yio 1o 2° gawvduevo, o pubude peyébovvong sivar 3,65
nm h? kot o pvduée oynuotiopod eivar 0,27 cm® st pe péom ovykévipmon
copatdiov 14.700 counts/cm® (uéyiotn Ty 29.000 counts/cm®) ko m0G00To

Topnvev 46 %.
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Particle number size distribution spectra (original data) dN/diog(D,) [1em?]
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Ewova 106 ®@dopo katavopng apdpoed sopotidiov (AN / dlogDy) e v nepiodo 19-22/03/2014.

Ta mapandve eawvopeva, Onwg eaivetor oynuotikd oto ypaenua s Ewdovag 106,
amoTEAOVV £VOEIEN TOV YEYOVOTOC OTL Yol VO OAOKANP®OEL e emttuyio Eva ovopevo
mopnvomoinong, 0o mpémet va  peiwbBodv  TAPOAANAG Ol GULYKEVIPMGES TMV
LEYOADTEPOV KO LUKPOTEPOV SOUETPOV COUATIOIOV. ANAadT, TO GLYKEKPILEVA, Yol
0. OVO VIO pEAETN Qowvopeva, To copotiow pe dwapetpo péyxpt 30 nm kot To
peyoAvtepa T@v 70 nm. To yeyovog avtd (tng e€apdvions Twv 600 aVTOV KAAGUAT®OV
copatdiov) omotelel TOLTOYPOVO CLVONKN Kol  GuvEmE €vOC  GuuPdvtog
nvpnvonoinong. Avtd Ba pmopodoe vo cuvdéetal e TO OTL, GTNV TEPIMTOON TOL
VILAPYOVV TETOIWV SUETPOV GOUATIOW, 08 B EMTPEYOLY VO HEYOADGOLV UE TOV
avopevOpevo  TpOmO  TO.  veOoyevr] copotidl, kabmdg to  teAevtoio  Ha
«kotafpoyBifovrory and ta mpoimbpyovia HEG® cvocmudtoons. o vo emtevydet
pilo. ypopukn 1 oxe00V YPOUMKY avENOT TG HEONG YEMUETPIKNG OOUETPOV TMOV
VEOYEVOV TUPNVOV, Ba Tpémel, TEPaV TV GAAOV TPoHTOBEGE®V, 1 «CVGTACT NG
atpoceapog (o) oe eEgMocdpevo eavopeva (YNUIKEG OVTIOPAGELS, CLCCOUATOOT,
oLUTOKVOON KTA.) Kol (B) ®G TPog To €100C TOV YNUK®OV EVOCEDV GTNV ATULOGOALPA
Kot T0 péyeog TV alwpovUEVOV COUATIOIMV (TVPNVES, VIEPAENTA, AEMTA K.(.) VO
elvar n amlovotepn duvary, oVTOG MOGTE VO €uVONBOUV OTOKAEICTIKG Ol YNUKESG

aVTIOPAGCELS EKEIVEG (T.Y. OYMNUATIGHOS AAATOS OEUKoy OpUI®VIOV) TOV EUTAEKOVTOL GTO
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QovolEVO Tupnvomoinong. Me Ta mOPATAV® GLVOEETAL KOl TO YEYOVOS OTL £YOLV

nmapotnpnel parvopeva mopnvomoinong Enetta amd EoVOUEVA VYPNS KATOKPTLLVIOT|G.

21g 30 Moptiov 2014 katoypd@eTon CNUOVIIKO QOIVOUEVO TLPNVOTOINCNG GTNV
neployn Akpotnpiov (Ewova 107). H évapén tov evtomileton Tig LEGTUEPLOVES DPES,
nept 11 12:30 p.p., EVO 1) OLOKANP®GT| TOV TPOLYLATOTOLELTOL TIG TPATES TPWIVES DPES
g 31™ tov uRva. H tdon Tov 6nUEldVETOL 6TO ETOUEVO GYNLA LE TV UTAE KOUTOAN
YPOUY, TACN TOL TPOGOUOLILEL TNV YVOOTN HOPON «Umavdvac»y mov oynuotileTon
Katd v €EEMEN €VOG TLTIKOL QPOLVOUEVOVL TLPMVOTOINGNG. XTNV KOpOO®OT TOL
pawvopévov, otig 16:30 p.p. g 30™, 10 T0606TO TOV TVPAVOV ETL TOL GLVOMKOD
apBpod petpoduevoy awpodueveov copatdiov ebdver 1o 85 %. O pvBuodg
pey£0uvong Tov gowopévov givar 2,79 nm h™, evé o pubude oxnuotiopod 0,36 cm™

st

Particle number size distribution spectra (original data) dN/diog(D,) [1/em?]
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Ewoévo 107 ®daocpo katavoprs apibpod copotidiov (AN / dlogDy) yw v mepiodo 28/03-
02/04/2014.
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Tig mpodteg Muépeg tov Mdaiov tov 2014, éhaPav ydpa 600 axodua @ovoOpEvVO
nopnvoroinong. To tpdTo otic 2 Maiov kot To devtepo otig 3 Maiov (Ewdva 108).
Ta KOpa yopoKTNPIOTIKE TOVG NTAV 1) HKPT CYETIKO OLAPKELD KOL 1 HEPIKN UOVO

ocvoompdtomon kot peyébvuvon mov mpayuaromombnke. H didpkelo tov gotvouévav
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nrav 3 opeg yro 1o Tpdto (10:45 wp. — 13:45 p.p.) kon 4,5 dpeg yio 1o devtepo (11:30
w.u. — 16:00 p.p). Ko otig ovo meputtdoeic, n peyébovon tov couatdiov oev
napnyaye copatiow ommv mepoyn Aitken, peyodvtepa twv 40 nm, yeyovdg mov
ATOSIOETOL GTOVG AVELOVS OV EMKPATNGAV GTNV TEPLOYN TNV Opa TNG £EEMENG TOV
(QOLVOUEVOL KOl TTOV EVOEYOUEVMG OTOTALVAY TNV ATUOGPOIPA 0td TO POPTiO OV Elye
ovoowpevbel kol To omoio ekkiviioe v dtadkacio. XTI 2 TOL URVA, Ol AVEUOL TO
TPOI1 TPOEPYOVTAY KLPIOS amd avaTolkég devduvaelg (teployn Kovvovmidiovav) kot
ntav acBeveig pe péon €vtoon ota 5 m/s, EVO TIG OPES TOV PALVOUEVODL Ol (VEWOL
oTpaenKaV ce fopelodutiKoi 01evbvvon, Tpogpyduevol omd v TAevpd g BAAacoaC,
eV mopdAANAa 1 Léon €vtaon Toug avéndnke ota 8,5 m/s. O pvOudS peyéBouvong Tov
povopévou otic 2/5 frav 14,72 nm hh, evé o pubuoc oynuatiopod 2,41 cm™ s, pe 1o
m00g TV copaTdiny, ard po cuykévipmon vroPddpov ota 3300 counts/cm®, vo
Eemepva oty KopOewon Tov  eowvopévov 1o 17700 copatidi ové  KvPikod
EKOTOGTOUETPO, EVD TO TOGOGTO T®V TupAVeV va mpooeyyilel 0 87 %. v 2"
nepintwon o apluog and 4600 Eemépace oto péyioto tov @oavouévov to 20.800
ocopotidln / cm®, Qe 10 mocooto TV TupNvev 610 90 % avty ™ @opd. Ot pvOuoi
pey£Ouvong kot oynpotiopod petpidnkay icot mpog 7,03 nm ht kon 0,68 cm?® s?,

avtictoya.

A&ilel vo mapoatnprioovpe 6to mapakdtom daypoupa (Ewova 108), 6t n cvvelcpopd
TOV VEOYEVAV GCOUATIOIMV KATO TO QUIVOLEVE TUPNVOTOINCONG £XEL MG OMOTEAEGLLOL
TEMKQ, TNV TAPOy®YN Hog Katnyopiag copatdiov koplag owpétpov 80 éwg kot 100
nm, OTaV TIG MUEPEG TPV KOl HETE TO QOIVOUEVO 1 EMIKPATOVGH OLAUETPOG £ivan
nepinmov ota 40 nm (10 dompo mAaiclo oto dudypappa). EmmAéov, mpv kol petd ta
eoawvopeva, epeaviCetor kot éva peyodvtepo GMD ota 140 nm zmepinov (ta 600 pop
miaiole), T0 omolo «ydveto» KaTtd TN OWdpKeEW TNG TupNVOToinoNg, mTPayuo mTov
CUUQMVEL KOl HE TPONYOVUEVEG TOPATNPNOELS OGS YO EMIOPOCT] TOV (OLVOUEVOL
OUVOAKA o©T10 1wolhylo TV  alwpodueEveV  Aemt®v  copotdiov.  Télog,
emovalopPdavetor n tdon mov €xer Eavd emionpavOel, TG oTUSOKNAG TTAOGNS TOV
TAN00vg TV copATdiOV o€ YaunAés dapétpoug Aitken (otnv mepintmon tovT, KAT®
TtV 35 nm) (1o pol BEhog oto Ypdonua). Oa propovoe vo vrobécetl Kaveig, Kabmg to
Qovopevo tvan emavalapfovopevo, 0Tt 1 «e&aedvion» avutr| amotedel pio omapaitn

GLVONKT, Y10 TNV TPOYUATOTOINGT] TOV PALVOUEVOD TNG TLPNVOTOINGNG.
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Particle number size distribution spectra (original data) dN/dlog(D,) [1/em?]
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Particle number size distribution spectra (multilog-normal model data) dN/dlog(D,) [1/crr’]
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Ewoévo 108 ®dacpo katavoprs apidpov copatidiov (AN / dlogD,) yw v mepiodo 28/04-
06/05/2014.

H endpevn mepintoon 7 — 11 / 05 /2014, nopovoidler evoopépov (Ewdva 109) wan
apKETA peYdAn avaroyia pe v mepimtmon g meptddov 17 — 23 / 10 / 2013, mov
peietnOnie Nom. [apovoidlovrol dvo KHpla PAVOLEVA TVPNVOTOINGNG, TO TPADTO CTIS
8 Moifov (GR = 3,41 nm h™ kot J = 1,38 cm™ s™) xau 10 debtepo otic 9 Maiov (2,55
nm h™ kox 0,22 cm® s). Kt 1o 00 oowvopeva e€eMocovtal Katd to peyahdtepo
HEPOG TOLG KOTA TN Oldpkeln TS MUEpaS, kabmg Eekvolv TIG TPOIVEG MPEG Kot

oAoKANpOVOVTOL apyd TO Bpadv.
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Particle number size distribution spectra (original data) dN/diog(D,) [1/em?]
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Ewéva 109 ®aopa ketavopiic apidpod copanidiov (dN / dlogD,) yie v wepiodo 07-11/05/2014.

To o@owopevo va Aoppdvovv yodpa 7y 000 GUVEXOUEVES UEPES OUVOLEVQ
TUPNVOTTOINGNG, VA TNV KAOE MUEPA, KATE TN SIUPKELL TOV LECT|UEPLOVAV WPAOV, OV
etvar omdvio otV mepoyn tov Akpwtnpiov. Kat n enduevn mepintmon anotedel éva
té1010 mapdaderypo (Ewova 110). Tapoatnpndnkav eowvoueve mvpnvomoinong otig 12
kot 13 Iovviov 2014, pe peyoddtepo o€ SLAPKEW KOl TEPIGGOTEPO TAPAYWYIKO GE
m00g vémv copotidiov, to devtepo pavouevo. H didpkeio tov 1% frav mepimov 7
dpec (10:00 ww.p. — 17:00 p.p.), evd n didpxeta Tov 2% eovopévov Nrav 16 dpeg, omd

T1c 10 1o mpwi £wg T pecdvuyto.

336



Particle number size distribution spectra (original data) dN/dlog(D,) [1/em®]
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Particle number size distribution spectra (multilog-normal model data) dN/dlog(D,) [1/cm]
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Ewéva 110 ®aopa ketavopiic apidpod copanidiov (dN / dlogD,) yie v nepiodo 11-16/06/2014.

To mpdto KOU TO deVTEPO POtvOUEVO Tapovsiocay Evav puOud avénong peyédovg
(Growth Rate, GR) ico pe 5,89 nm h™ xat 2,48 nm h™ xar puOpd oynuoatiopod
(Formation Rate, J) ico pe 0,32 cm® s ko 0,28 cm™ s, avtiotoye. H péyom
GUYKEVTPOOT], 0O [0 T vToPadpov mepinov 2600 copatidio / cm®, kopdvenke ota
8200 kot ota 17300 copoatiow / cm?®, avtiotorya. Eilvol yopaxtnpiotikd 0Tl TIg
emopeves Muépeg Kot Wiaitepo otg 15 wor 16 Iovviov, ol CLYKEVIPAOOES TOV
copotdiov and to 40 nm Kot KAT® Tapovctdlovy eEUPETIKA YoUMAES TIES, EVA Kol
TO GLVOAIKO TAN00G TV cOUTOIOV Kiveital 6 younAd yio TNV Teployn emnimeda,
vopw ota 1000 copotidia avé KuPfikd ekoTooTd 1 OKOUO YOUNAOTEPQ, EOKA Yol TNV
16" Tov punva (éog ko 420 counts/cm®). Ot YOUNAEG aVTEG TIHES dKOOAOYOLVTAL Ot
TNV OTOVGIN VEOV QOIVOUEVOV TUPNVOTOINOCTNG, OAAL KOl TOVG EVVOTKOVG AVELOVG TTOV
TVEOLV TIC NUEPES ekelveg oty meployn]. [To ovykekpuéva, oto umie miaicio No. 1
NG TPONYOVUEVNG EKOVOG PAIVETOL L0 XOPOAKTTPLOTIKY] TEPITTMOT LETAPOPAS POTOV
and TNV gupvTEPN TEPLOYN TOV Xaviov, kabdg ol dvepol T TpdTeg dpeg g 15™
Iovviov mvéovv amd VvOTIEG — VOTIOOLTIKEG O1eVOVVGEI. X1 GULVEXEW, OmO TIG
LECTLEPLOVEG MPES KL EMELTA, O1 AVEUOL OTPEPOVTOL G€ PopeloduTikovg, Kabapilovtag
™V aTHOCPOIPO O6T0 AKPOTIPL amd TOLVG TUPNVEG KOl TO YOUNANG OLUETPOL
copatidia Aitken (No. 2 pmhe mlaicio). Ev cvveyeia, and 1o Bpadv tng 15™ péypt 1o

npoi e 16™, o1 Gvepot alhalovy diehbvvon kot TOA, GTPEPOUEVOL GE AVATOAKOVG —
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VOTIOOVOATOMKOVG, HE OMOTEAEGUO TNV UETOPOPA PUTOV ONO TO YEITOVIKE OGTIKA
kévipa. H popen avtdv (mhaicio No. 3 omv Ewova 110) ko wéh éxer un otabepd
YOPOKTNPLIGTIKA, TOGO OGOV apopd To TANO0C TV TVPHVEV, OGO Kol TNV ETKPATOVGO.
YEOUETPIKN OIAUETPO OTO KAAGUO OVTO, TPAYHO TTOL OmOTEAEL €vOElEn UETAPOPAC
ponov. Télog, To Tpwi g 16" o1 vepot yivovtar Eava Bopelodutikoi pe cuvéneia tov
KaBoplopd TG ATUOGPOIPAG Kol TAAL, OO TO UIKPA Ol®POVUEVH GOUATIOWN (TANIG10
No. 4), xabdg ot dvepor mpoépyovion amnd kabapdtepa mepifdirovra (Bordooio,
aypoTikd) Kot dgv PETAPEPOLV cmpatiown pe doupérpovg kdtw tov 30 7 40 nm.
[Tapora avtd va onueiwdel 011, ot dvepot avtol £xovv TN SLVOUTOTNTOU VO LETOPEPOVV
HEYOADTEPO COUATIOW, OKOHO KL ov avtd moapayBobv o€ TEePLoyES OPOPETIKOD
TPOCAVOATOAIGHOD G TPOG TO AKPOTNPL, KAODS ovTtd Slayfovior Tpog OAEC TIC

KateLOVVOELS.

davopevo mopnvomoinong kot peyebovvong mapatnpndnke Kot otig 6 lovviov tov 2014
(nop mhaicto omv Ewdva 111). Onog propodue va mapatnpriGovpE, TO0 QAVOUEVO
Eekva pe €vov OYETIKA KPS aptBpd mopivev, pe SGUeTpo kdto omd 25 nm kot
eEeMooetal otadlokd pe T pey€Buvon TV COUATIOIMV KOl TOV TOAAATAAGLOGHO TOV
mAnBovg tovg, 6tav n GMD mpooeyyicer v Ty 30 nm ko Gve. To @awvdpevo
Eexwvd vopig 10 mpwi, mepimov otig 9:00 m. ., KOl OAOKANPOVETOL TO ATOYELLO TNG
010G pépag, mepimov otig 20:00 p.p., pe pio cvvolkn ddpketa 11 wpav. O pvOUdS
pey£duvong tov gawvopévou eivar 4,32 nm h™t kat o pudpée oynuatiopod eivar 0,12
cm®st. 0 pLOUOG oyMuaTIcoD etvar PiKpOg, KaBdS TPOKELTAL Yo pUio GYETIKE UKy
HETOPOAN 0TI GLVOAIKT] CLYKEVTIP®OT TV copatdiov (amd 2800 ce 7000 copatidw /

Cm3), oL AUPAVEL YDPOL OE EVOL OPKETE LEYAAO YPOVIKO SLAGTYLLOL.
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Particle number size distribution spectra (original data) dN/dlog(D,) [1/em?]
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Ewova 111 ®ddopo katavopng apdpoed sopotidiov (AN / dlogDy) e v nepiodo 05-07/06/2014.

2115 8 Tovviov 2014 kataypaenke @atvopevo muprnvomoinong amd tig 10:00 w.p. péxpt
1 14:00 pp. pe péoo pudud oxnuotiopod J = 10,19 cm™ s ko puouéd peyébuvone
GR = 16,25 nm h™. To gawdpevo eivon oxetikd oobevéc, xopic ™V Tapoymyn
peydiov aplfpod véov copotdiov. Qotdco, 6TV OAOKANP®GY| TOV, TPOKAAEl TV
oLvEVmon TV 60 Kupiopyov modes, Tov 90 nm Kot TOV VE®V COUATIOIMV TOL £Y0VV
peyebuvlel oe pio kopven dapétpov 40 nm, ce éva mov dapopedveTal oto, 60 nm,
KOPLPN TOV TOPAUEVEL Y10, TOLAGYIOTOV 8 (MPEC, TPOTOV UETATOMIOTEL €K VEOL OF
peyoAvtepeg dapéTpovg. To tehevtaio amotedel pio axopo €vOeiEn, OTMS £xel Kot
TPONYOLUEVMG avapepBel, OTL TO AVOLEVO TUPNVOTOINGCTG GTNV OTHLOCOAPD, EVED
Bewpntikd Swopkel kdmoleg Mpeg, mapdyovtog Evav oplopévo aptBud eufpowv kot
VEOV TUPNVOV, €V TOVTOLS 0TV TPAEN ennpedlel 10 cuVOMKO 160 HYL0 TOV GLVOAOL
TOV 0OPOVUEVOV COUOTOIOV, KOOMOG Ta vEX cOpTid £pYOVTaL Kol LETOAALCOVV TIG

oLVONKEG TOV KVPILoPY®OV HEYPL EKEIVI TNV OPA ATUOCPUPIKADV QOLVOUEVDV.

‘Eva emiong evdwapépov pavopevo, kataypaenke otig 21 Tovviov 2014 oty meproyn
Axpompiov (Ewdva 112). IIpokettot yior £vo oivOUEVO OV 1 SIGPKELDL TNG APYIKNG
éxkpnéng (évapéng) tov (burst) Ntov eEoupetikd pikpr, evd TO SgVTEPO GTASIO TNG
peyébuvong dmpknoe teptocodTePo ¥povo. To pawvopevo Eekivnoe otig 11 to Tpwi kot

éhoPe téhog otic 19:30 p.p. Eekvd mepimov and to 15 nm ko Oavel ota 90 nm. 1o
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TEMKO aVTd onueio, n OEVTEPT KOPLPN TNG KATOVOUNG TOV COUATIOIMVY, TOV LINPYE
ota 80 — 90 nm xab’ OAN T SLAPKED TOL POIVOUEVOL, GUVEVAMVETOL GE Uiol UE TO
peyebouopéva copatior, ota 90, eved mapdiinia pia tpitn kopven ota 160 nm mov
vpye, e€apaviletar. H tyun tov copatdiov and tig 2000 avePaivel mvo omd Tig
7000 counts/cm?® kat 0 T0G0GTO TOV mopnvov 610 40 %. O pvBudg peyéBovvong tov

Qovopévou givon 126,84 nm h™xat o pvOudS oymuaticpov 0,79 cm®st

[Mopatnpeitor n xopokIPIoTIK, KOTE TNV OPO TOV @AIVOUEVOL, UEI®ON TNG
OGLYKEVTPMOTG TOV HKPOTEPOV TV 35 nm Kot peyolvtepov Tov 100 nm couatidiov
(meployéc pe povpn oaypaupon oty Ewova 112). ®a pmopovoe va Bempnbel ot 1
«uoayld» tov copatdiov mov odfyncav otnv mpoavapepbeica peyéBovon, eivan
EKEIVOL TTOV TPODTHPYOV TOV PUVOUEVOL KOTA T1 SIEPKELD TOV TPOT®V @pdV NG 21™,
pe pio péon ovykévipoon ota 955 copatiow / cm® kot T0c06T6 26 Y% (M 1" meproyn
pe 1o pop miaiclo 6to endpevo oynua). Ipw kot petd to pavopevo Tapatnpove TV
YOPOKTNPIOTIKY] (CTAT] KOU GUVEYMDG EVOAAAGGOUEV] YPOUATIKG HOPOT, 7OV
VTOOEIKVVEL peTapopd pomav. [lpdypaty, T1I¢ ®pec avTEG OL AVEUOL TVEOLV OO
VOTIOOVTIKEG  O1eVBUVeElS. 1o €voldpeso Odotnue ®GTOGO, TOL HECOAMPel TO
(QOVOLEVO TUPNVOTOINGCNG, Ol AVEUOL £Y0VV PBOPELOdVTIKY O1EVBVVOT), LETAPEPOVTAG
aépleg patec amd v Balacca. Ot Tapamdve TopaTnPNOELS, OTOTEAOVV EVOEIEN TPLOV
TOavOV Gevapimv, TOV ETYPAUUATIKE £xOVV va Kdvouv pe To OTL: () Yo TV Evopén
Qowvopévov mupnvomoinong omotteitor 1 «otabepomoinon» NG OTUOCEOPAS [LE
OPWOUEVO QOPTIO YMUIKADV €OV Kot Oyt 0 GLVEYNG eUmAOLTIoCNOS avtis, (B) N
ovppetToyn Borlacciov yNUIKOV 0OV, OTOG gival TO 1010, TO YAMPLO Kol TO VATPL0,
evOgOUEVOG Vo unv mpémel va Bewpeiton apeintéa kon (y) katd v €EEMEN TOL
QOWOUEVOL, TO GOVOAO TV copatwiov kdtow and to 40 nm cvupetéyovv 610
QOVOUEVO Kal aKkoAovBoVUV TN peyéBuvor, pe amotéAecuUa TNV TANPN «OTOTAVGT)

TOVG amd TO MESIO TOV UETPNCEWV.
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Particle number size distribution spectra (original data) dN/diog(D,) [1/em®]
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Particle number size distribution spectra (multilog-normal model data) dfdlog(D,) [1fcrr]
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Ewéva 112 ®aopa ketavopiic apidpod copandiov (dN / dlogD,) yia v nepiodo 20-25/06/2014.

Z&0y0g QUIVOUEV®V TUPNVOTTOINGNG Kataypdenkay kot to dmuepo 29 kat 30 Tovviov
2014, 6mwg gaivetarl otnv Ewova 113. H dibpkela tov gavopévou otig 29/06 rav 4,5
opeg (9:30 m.pu. — 14:00 p.p.), evo otig 30/06 frav 13,5 dpeg (8:30 m.pu. — 10:00 p.p.).
Ot puBpot peyéBovvong kot oynuaticpov nTav yio tig 29/06 frav 5,42 nm h kon 0,89
cm® s, avtiotoryo ko Yo Tic 30/06, 2,62 nm h™ kon 0,26 cm™ s™. Ané toug pvOpovC
aVTOVG KOl Kupimg To UIKPO VYOS o610 omoio peyebhvovtol o veoyevi) cmpaTiow
(mepimov péypt ta 45 nm), yiveror avtnmrd Ott M €€EMEN evdg parvopévov
Topnvonoinong, TO60 oI eAcn ™G Ekpnéng Tov  Qovopévov, OGO KOl TNG
ovoooudtoong Kot peyébuvong tov copotdiov, eEaptdtar KaboploTikd amd Tig
VILAPYOVOEG GTNV OTLOCPULPO GLYKEVIPADOELS YNUKOV €100V oV Tailovy puOpicTikd
poOro, OTmG etvar To Beio 0&L, N app®Via, To vePd Kot To. opyoavikd popla. Kabdbg ot
GLYKEVIPAOOELS TOV COUATOV ALTAOV glval amoTtéAecpa TOG0 avOpOToYEVDV (KAVGELG
¢ enl 10 TAEloTOV), 660 Kot Ployevedv eKTOUT®V (omd To NPOIGTELN, TOVG MKEAVOVG
Kol ™ PAdotnon), sivar @avepd OTL M TPOYVMOOT EUPAVIONS TETOI®V QOIVOUEVDV
kaBiototon eEapetikd dVoKOAN. Evdeyopévmg 1 otatioTikny avdAvomn Ooypovikdv
CEPOV PETPNCEWMV, B umopéoetl va pag dMoeL pa eikdva TG Taong ELPAVIoNS TV

QOVOLEVOV GE 0L GUYKEKPLULEVT TTEPLOYT).
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Particle number size distribution spectra (original data) dN/diog(D,) [1em?]
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Ewova 113 ®@dopo katavopuic opidpod copatidiov (AN / dlogDy) ywa tqv zwepiodo 29/06-
03/07/2014.

Emiong, otig 3 Ioviiov (18:00 p.p. — 10:30 p.p.) AapPaver yopo @ovouevo
TLUPNVOTTOINGNG TO OTOI0 £XEL OC OMOTELECUO TOV TOAAATANGIOOUO TNG GUVOMKNG
oLyKéVTpwong TAnbovg tov vaépientov copatdiov (Ewove 114). H cvykévipoon
vrofdOpov eivar ota 3400, eved n péyiom ovykévipwon Eemepvd, Katd T odpkela
oV awvopévov, ta 16500 copotidia avd kuPukd ekatootd. O pvbudc oynuatiopov J

eivan 0,05 cm™ s, evéd 0 puBROC peyébuvone GR 14,28 nm h™.
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Particle number size distribution spectra (original data) dN/diog(D,) [1/em?]
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Particle number size distribution spectra (multilog-normal model data) dN/dlog(D,) [1/crr”)
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Ewkova 114 @dopo katavopig opidpoed copotidiov (dN / dlogDy) ia v nepiodo 03-06/07/2014.

H mepintoon g katavoung tov tAnfovg tov copatidiov ty tepiodo 12 — 14 /07 /
2014, o6mwg ovty mapovcwdletor oty Ewdva 115, amotelel yopaxtnpiotiky
nepinTwon 6tadepng GLYKEVIPOONS COUATIOIMV, Yopig peTaforéc eSottiag LeTapopais
pOTOV, TOMKNG TapaymyNg N yvéveong amd mupnvomoinon. H xodpa xopvern otnv
katavoun eivon peta&d 50 kot 80 nm, pe 1o TAN00¢ TV copaTdioy KaTo ond To 25
nm, vo TOPUUEVEL OE YOUNAQ EMImEdD, €VO TO GLVOMKO peTpoduEVO TANO0G

napovctalel péon T cvykévipwon 1950 counts/cm’.
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Particle number size distribution spectra (original data) difdlog(D,) [1em?]
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Particle number size distribution spectra (multilog-normal model data) dN/dlog(D)) [1/cm’]
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Ewkova 115 @dopo katavopig opidpoed copotidiov (dN / dlogDy) o v nepiodo 12-14/07/2014.

Tnv avoign tov 2014 (16-24/04) epeaviCetor n katavoun oty Ewova 116, mov eriong
TAPOVGLALEL EVOLAPEPOV. ZTO YpAPN A paiveTot OTL KaTd TN Stdpkeld pog efdopdoang
nepimov, epeavifovral cuveyels TACES TOPAY®YNG VE®V COUATIOIMY. ATOTEAEGHA
aVTOV givol vo Tapatnpovviol cuvexels avénoelc tov TAN0ovE 6To cOUOTIOW HE
Swpétpoug amd 20 péypt 100 nm. Ot awénoelg avtéc amodidovtal 6e aVOLOKANP®TO
(QOVOLEVO TUPTVOTOIN GG, TOL KOl AALES POPEG EVIOTICTNKAY GTNV TOPOVGA EPYOGTAL.
'Hon and tig amoysvpotvéc dpeg e 16" Ampiliov kdvouv v eu@avict] Toug ot
Tdoelg avtég Kot suveyilovtal 1660 Katd TN S1dpKeELD TOV ETOUEVOV NUEPOV OGO Kot
TOV VOKTEPIVOV wpov. H péon dnpiovpynbeica and 1o pawvopevo GMD Egkvad and
Tipég 40 nm kon kotodyet oto 70 nm. MdAioto aivetar 0T, OTOV 1) TN TPOGEYYIGEL
™V TeAMKn avt| T Tov 70 nm, Ta copotidlo pe dSduetpo peyaivtepn tov 100 nm
nov oynudtilav pio 3" kopven, cvvevdvovtar pe ta pikpdTeEpa oynuotilovrag éva

Kupiapyo mode ota 70 pe 100 nm.

Yvvolka ta eavopeva mov oty Ewkdva 116 onueidvovrot pe povpa BEAN, amodidovv
AVOAOKANPOTO Qavopeva Tupnvoroinong. Ot cuvOnkeg twv TpodmapydvI®mV yNUIKOV
€OV otV atudoEapo KEVOV TOV NUEP®V (TO €100¢ QVTMV KOl 1) CLYKEVIPWOOT
T0VG), Oev emétpeyav TN Onuovpyio a&loonueimtng TOGOTNTAG TUVPNVOV, HE

OmOTEAECUO, OGOl TUPNVEC TAPAYOVIOV KOTA OLICTAUATO, VO  «OTOUOKPOVOVTOLY
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OLCOMUATOVUEVOL glte PETAED TOVG, gite TO MBAVOTEPO, HE peyoADTEPO GopaTiow. H
nmopondve vodeon, emPefordveTot Kt amd TO OTL 1] AVETITUYNG KETDOCTY AVTAOV TOV

mopfvev eavel péxpt ko tic 17 dpeg (tepintwon 20 — 21 /04 / 2014).

Particle number size distribution spectra (original data) dN/dlog(D,)) [1em?]
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Particle number size distribution spectra (multilog-normal model data) dN/dlog 0y [1/em?]
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Ewkova 116 @dopo katavopig opidpoed copotidiov (dN / dlogDy) ia v nepiodo 16-24/04/2014.

Tov Avyovoto 2014 eiyaue emiong v epedvion evog QAIVOUEVOL TLPNVOTOINGCTNG
Katd 11§ mpowvég wpeg (20/08, 05:30 — 07:00 m.p.). H apyiknq tun ovykévipwong
cOUOTWIOV TPy TV eKONA®GT Tov @atvopévou ftav 3000 0wu./cm3, N péYLoTN TN
Kol TV Kophpmon Tov powvopévon 17000cop./cm®, o puOuog peyébuvonc 20,48 nm
h?, o pLOUOG oynuoTIcHoL 2,78 em?® st xat 1o UEYIOTO TOCOGTO TMV TLPNVOV 6TO 64

%.

Evdiagpépov eniong mapovoialovv to exdueva 600 ypoaenuata (Euoveg 117 ko 118).
Y10 MPOTO Omd ovtd, speoaviletor Eva EAIVOUEVO GYNUATIOHOD, 7OV OpmG dgv
e€eMyOnie opaAd. ZuykeKpluéva, To OIVOUEVO EKONADONKE TIC TPMOTEG TPMIVES MPES
g 18™ Avyovstov. H anovcia kovdv cuyKevIp®OoE®V TPOSPOUOY EVAGE®Y oTN
OLUPOAT]  OAOKANPOUEVOL  POIVOUEVODL  TUPNVOTTOINGNG, OONYNOE UEPIKAOS OTO
oynuoticpnd mopnvev kot copatdiov Aitken (otddo 1, mpdowvo mAaicio o©TO
Swypoappa). Mio pikpr] pOvo mocOHTNTO TLPNVOV KATAPEPE KOl TOPEUEVE CTNV

KAMpoko kdto and to 10 nm, n onoio otadlokd Kot pExpt T 3 to peonuépt, onoTe
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EKOVOV TNV EUPAVICT] TOLG TOGOTNTEG YNUIKOV 0OV Tov Bondnocav oty peyébuvvon
TOV TUPNVOV QVTAV, Ol TEAELTOIO0L GYNUATICAY PLEYOADTEPO GOUATIOW, LEXPL OLAUETPO
80 nm (otddo 2, umie mAoiclo OTO JAYPOUUR), GE £V YPOVIKO OLAGTNUO OPKETE
Sievpopévo, kadmg n peyébuvon cuveyiotnke péypt TIC TPOTES TPWIVEG Mpeg TG 19™

Avyovotov.

Particle number size distribution spectra (original data) dN/dlog(D, ) [1erm]
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Ewévo 117 ®aopa ketavopmic apidpod copatidiov (dN / dlogD,) yie v nepiodo 14-19/08/2014.

¥t0 devtepo  oaypoupa  (Ewovo 118), PAémovue pio  avaroyn mepimtmon
OAVOAOKANp®OTOL potvopévov, otic 30 Avyovotov 2014. H peyéBuvon tov copotidiov
Eexwva o mpi, Yopw otig 09:00 m.p., Ko cvveyiletor opadd péypt T1g 5 10 andygvua.
Méypt ekeivn v ©Opa 1 HECT) YEOUETPIKY SLAUETPOG GTOVG TLPNVEG OEAVOVTOV e
oxedoV Ypoupikd tpomo (LmP PELoc oto ypdonua), eved To peyoldutepo TAN0oc TV
cONOTWIOV HEca 68 AVTES TIG 8 dpec oV pLecoldfncay elyav eBdceL Ge o S1apETPO,
oxeddv 30 nm. To amdysvpa g 101 pépag Kot KaBDS TO POVOUEVO POVOTOV VoL
@OaveL 6TV OAOKANPMOOT TOV, TOGOTNTEG TLPNVOV EKOVAV TNV EUPAVICT Tovg (Lo
TA0iG10), Ol omoiol auécmg dpyosav va avéavouv oe péyebog (kitpvo Pérog). To

QowvopeVo cuveyiotnke kaf’ OAN TN dbpKeln TG VOYTAG Kol OAOKANPpOONKE LE TOV
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oynUoTIopd peydiov aplfpod copotdiov pe otduetpo 90 nm mepimov, otig 10:00 ..

g 31™ Avyovstov 2014.

Particle number size distribution spectra (original data) dN/diog(D,) [1/em?]
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Ewéva 118 ®dacpo katavopris apibpov copatidiov (AN / dlogDy) yw v mepiodo 29/08-
01/09/2014.

8.3.2 Avaivon meprotoTiK®V TG TEPLodov 2009 — 2012 (long DMA)

Evdwpépov mapovcialel n katavoun tov couatidiov my repiodo 20-22/07/2009. To
EVOLLPEPOV EYKELTOL GTO OTL, OEV TOPATNPOVVTOL EEAPCELS OTIS TIES TOV TANBOVS TV
ALPOVUEVOV cOUATWIOV Kot emopévag Ba pmopovoe va Bewpnbel g vmdosrypa
voPaOpov T™C TEPLOYNG Yo TNV KaAoKapvh TEPiodo. BAémovpe 611 Ta copatidlo pe
SUETPOVG KAT® TV 25 nm kot dve Tov 400 katolappdvouy pikpd povo PEPOC 6To
OLVOAKO TANBOC TOV COUTIOIMV TOV HETPMVTOL, LUE TOGOGTO CLUUETOYNG LOAG 6,7
kot 0,1 %, avtictorya. Evtonwon mpokadel n vynArn péon tiun cuykévipmong minbovg
mov Ppébnke ton pe 6500 copatidw / cm® (ne eldyiotn T Kovtd oto 5000
copatiow / cm3). H tyn delyverl 6T1 n amdmAvon TV mopayOUEVOY 6TV oTUOGOOIPO
copoTdiov gival pio apyn oYeTkd dtodtkacia, e OTOTEAEGHA Ol TIES LTORaBpov va

etvar dpopetikég avé mepiodo kol ovtég vo emmpedlovtal KaBoploTikd amd Tig
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LETEMPOAOYIKES GUVONKEG TNG TEPLOOOV (TEPIOTATIKG VETOV, VYOG Ppoyns, TayvLTNTA
Kol 01evOvveT aVELOV), TOV OYKO TV QUIVOUEVOV GYNUOTICUOD VEWV TUPNVOV, TIC
avOpamveg dpactnplotnTeg Kok. BAEmovpe yioo mapddstypo 0Tt povadiky] e&aipeon
oV oYe0OV AmOAVTO IGOPPOTNUEVT] KATOVOU TOV 3-NUéPOv, omoteAel I ££apon Tov
mABovg twv mupivev to Ppddv g 21", mepinov otic 22:00 p.u. EEetalovtoag
dtevbuvon tov avépov g mePLdoov avTng, Ba dlamotdcovue OTL o1 aépleg HAleg
npoépyovtayv and Popeiec — PopeloduTiKEG d1eLOBVVOELS TPV Kol PETA TO YPOVIKO AT
onpeio (to BEAN pe kékkwvo ypopo oty Euwova 119). Avtifeta and tig 21:00 p.p g
21" péypr tig 03:00 7. e 22% Tovkiov 2009 ot Gvepol 6TV TEPLOYN CTPAPNKAV GE
OVOTOMKOVG — VOTIOOVOTOMKOVG LLE OTTOTEAEGUOL T LETOPOPE POTTOV OO T YELTOVIKA
aoTIKd kEvipa (N Teployn pe to yYkpt BéAog Kot TAaicto). To 6t eivon avOpwmoyevig
emidpaon 1 E€apon avty, amodeikvdsTon Kot omd To yeyovdg OtL ypryopa to TAN00G
TOV TUPTVOV LELOVETOL, OTOTELEGILO TG LEWWUEVNG 0vVOPOTIVIG dpacTnNPLOTNTAG LETA
g 11 10 Bpdov, evd xabng otic 3 10 Enuépopa g 22ag loviiov ot dvepot
otpépovtal Cava B — BA, n meployn tov mupnveov Eavoepeaviler eEonpetikd xopunA£Eg

TIHES.

Enravepyopevol oto Bépa tov Tipndv vrofadpov piag meployng, vo onuetmOel 6t n tiun
ot 0gv €ival €0KOAO TOAAEC @opéc va extiunBet pe aglomotio, kab®OC T0 peydho
mnBog TV Tapaydviov mov ennpealovv Kae otiyun, oty Kuploietio, ta emimeda
TOV OLOPOVUEVOV COHOTWIOV o ovtiy, wWlaitepa 6cov apopd tov otabud
Axpotpiov, kabiotd T0 £pyo avtd dvoyepéc. Mmopel yio mopddstypo vo VITAPYEL M
extiunon o0tt n T vroPdabpov oty mEpoyN TG dvtikng Kpnng elvarl peiopévn
nepimov oto 2000 counts/cm?, v TOVTOLG TOVG 1010V¢ UNVES VITEIGEPYOVTOL ALGTAOUNTOL
Tapdyovteg Ommg ivot To Avappo TV TaKldV 1 TOV KAWGTHPOV, To ETEICO01N BPoyNng

KOK. IOV OV EMTPEMOVV TNV ACPOAN EKTIUNOT TOV peyEBoug.
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Particle number size distribution spectra (original data) dN/diog (D) [1fem’]
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Ewkova 119 @dopo katavopig opidpoed copotidiov (dN / dlogDy) ia v nepiodo 20-22/07/2009.

To dmuepo 8 kar 9 TovAiov 2009, mapovcidotnkoy 00 EAVOUEVA, dLAPKELD AlywV
wpov 1o kabéva (Ewkova 120). To npdto (8 Tovdiov) mapatnpndnke to npwi amd tig 8
péypt 16 10. To devtepo otig 9 TovAiov, gppaviotnke otig 7:30 m.p. kot €Anée oTIC
11:30 m.p. mepimov. H T vmofdBpov Mtav kot otig dvo mepurtwoelg oto 3000
couatidlo avé KuPikd ekatootd, evd 1 uéylotn Ty oy 1" mepintoon petpinke
15400 ko ot 2" 8600 copatidi / cm®. Ot pvOuoi GR kot J Bpébnkav icot mpog 54,09
nm h ko 2,30 cm™® sy v 1" mepintwon ko 5,85 nm h™ kon 0,35 cm™ s yio0 v

2" nepintoon.
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Particle number size distribution spectra (original data) dN/dlog(D,) [1/em?]
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Particle number size distribution spectra (multilog-normal model data) dNfdlog(D,) [1/em”]
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10
Ewova 120 ®dopo katavopng apdpoed sopotidiov (AN / dlogDy) ya v nepiodo 08-10/07/2009.

To mpwi g 20™ Ioviiov 2009 koteypden OSOPKEWS 5 OPOV  QUIVOUEVO
mopnvoroinong (06:00 — 11:00 w.p.). o T0 CLYKEKPYWEVO QOVOLEVO M TIUN
vroBdaOpov PBpédnke ion pe mepimov 4500 Gmu./cm3, n péyotn i 16700 Gmu./cms,
oL Tupnveg epPdvicay Héyloto mocootd 48 %, eved ot pvBuoi peyébuvong GR ko
oynuatiopod J vrohoyiomrav foot pe 9,83 nm h™ xar 1,39 cm™ s, avtictoyy.
EmnAéov, patvopeva mopnvomoinong Ekavav v eueavion tovg to dmuepo 21 ko 22
OxtwBpiov 2009 oy meproyn Axpotnpiov. ITo cvykekpéva, otig 21/10 eiyape éva
TP povopevo pe duapkeld 3 opmv, 6:30 w.p. — 9:30 m.p., pe Ty vwofadpov 1950
cop./cm®, péyiotn T 7200 cop./cm®, moprveg pe péyioto mocootd 37 %, GR 10,82
nm h? xou J 0,65 cm™ s, Emmiéov, otig 22/10, ékave TNV EUPAVION TOVL €K VEOL
TPOWO Qovopevo, ddpkelog avty ™ eopd 7 opov (7:00 w.p. — 14:00 p.p.), pe tiun
vrofdaOpov 5500 qu./cmg, max T 20100, Topfiveg oto 43 %, GR 12,02 nm h™ xar J
1,99 cm®st,

"Eva mapddetypa «kabapod» vrofabpov g atpndceapag tov Akpwtnpiov tov lovvio
tov 2010 mapovoidletar oto emduevo ypapnuo (Ewova 121). H mheoynoeio tov
KOTOVOLMV TOL ONUEPOL ALTOV elvar povokopveeg (48,6 %), pe péom ObpeTpo oTa
124 nm, axolovBovv ot dwoOpveec katovoues (43,6 %), pe kopveéc ota 28 ko 129

nm, Kot TEA0G 01 TPIKOPLPES KOl VM KOTAVOUEG LE TOCOGTO eUeavions 7,8 % kot ot
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GMD ota 6, ta 31 kot ta 132 nm. H péon ovykévipowon copotidiov eivar 6500
counts/cm?, evé 1o HUEGO TOCOGTO TOV COUATIIWV HE JIIUETPO KAT® TV 25 nm d¢
Eemepva 10 2,4 %. Ot gmkpatodoo devBvvon tov avépov sivar n Popeglodvtiky,
npoepyOueveg ot aépteg pblec amd v mAevpd g BdAaccag. BAémovpe o6tL Tl
copatiow taveo ornd ta 400 nm eniong £xovV TOAD LUKPT GUUUETOYN GTO GUVOAKO

mn0oc.

Particle number size distribution spectra (original data) dN/diog(D,) [1/em®]
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Ewova 121 ®dopo katavopng opdpod sopotidiov (dN / dlogDy) a v nepiodo 11-12/06/2010.

Mia opdda @avopévav mupnvomnoinong, EAape ydpo To YPoviKd ot amd 5 €mg
10 Ampiriov 2010. Ztnv Ewova 122 gppavifovion 4 and avtd ta pavopeva. To mpdto
and avtd, otic S AmpiMov, Eexivnoe to peonuépt kot oAokAnpmOnke petd tig 10 1o
Bpdov (15:15 p.p. — 22:45 p.p.), pue cvvorkn ddpkewa 7,5 dpeg. To devtepo Eekivnoe
10 amdysvpo T 61 Ampihiov kot ohokAnpwOnke otic 11 to mpoi g endpevnc pépag,
HE KVUPLO YOPOKTNPLOTIKO TNV OTASIOKY| HeYEBLVON TV GOUATIOIOV TOL GLVEXICTNKE
kaf’ 6An ™ ddpketa g viytag (18:00 p.p. — 11:00 mt.p., didpkewn 17 dpeg). TELoC, TO
Tpito and o Qawvopeva avtd, Eekivnoe otic 13:00 pp. g 7 Ampihiov kot
ohokAnpddnke otig 20:00 p.u. g idog pépag (ddpkein 7 mpeg), evd to 4° fTav
ovvéyeta Tov 3%, pe dpa évapéng tig 20:00 p.p. kot ohokAfpmon otig 09:00 m.p. g
8" Ampiriov 2010.
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IMa ta téooepa avtd eavopeva o puiudc oynuoticpot Ppédnke icog mpog 0,05, 0,12,
0,87 ko 1,08 cm™ s, eve o puBpde peyéBuvone 4,70, 1,83, 14,42 kon 6,76 nm h™,
avtiotorya. Xto 1° @oauvdpevo n tipn vrofddpov Yoo ™ cvykévipoon mTAROovg
copotdiov frav 3100 coparide / cm® ko éptace, 6to (evid Tov Paopévoy, GTNY
Tun 8290 copatiow / em®. T 7o 2° QaIVOUEVO avTioTOolo Ol TIHEG avTéG NTav 1600
kot 7450 counts/cm®, evéd v to 3° 3200 o 17330 counts/cm® kot to 4° 6300 Kot

21000 counts/cm?®,

Particle number size distribution spectra (original data) dNfdlog(D,) [1/em’]
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Ewova 122 ®dopo katavopng opdpoed sopotidiov (dN / dlogDy) a v nepiodo 05-09/04/2010.

dovopeva mopnvomoinong, 6nwc avtd amsikoviCovtar ypagikd otnv Ewova 123,
gkavav TV epeavion tovg emiong otig 09/04 (Sidpkewo 8 wpav 16:00 — 24:00 p.p.,
T vrofadpov 4200 qu./cmg, péytotn T 14900 G(ou./cm3, mopnveg 52 %, GR
3,28 nm h™t xau J 0,42 cm™ s, otig 10/4 (Sidpketa 9 opdv 15:00 — 24:00 p.p., TIH
vroBdaOpov 3000 cso)p./cm3, péytotn tun 26000 G(ou./cm3, nmopnveg 48 %, GR 3,93 nm
h? kou J 1,04 cm™ s kot otig 11/4 (S16pkewa 8 opdv 15:00 pp. — 01:00 .., Tiud
vroBadpov 3100 cop./cm®, péytot TR 16000 sop./cm®, moprvec 40 %, GR 5,55 nm

h? ko J 0,79 cm™s™).
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Particle number size distribution spectra (original data) dN/dlog D) [1/em?)]
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Ewkova 123 @dopo katavopig opidpoed copotidiov (dN / dlogDy) ia v nepiodo 09-13/04/2010.

Tov B0 pva emovoAnednke 0 QAVOUEVO 1TNG EUEAVIONG GLGTAONS TETOLWV
yeyovotov, ot didotnua Ayov nuepdv. Etot, and tig 28 Ampidiov péypt tqv 1" Maiov
2010, éraPav yopo 3 @owodueva mopnvoroinong oty mepoyn (Ewova 124). H
ddpketa tov 1% Arav 16,5 dpeg mepinov (16:00 p.p. 28/4 — 8:30 m.u. 29/4), tov 2
20,5 mdpeg (12:30 p.p. 29/4 — 9:00 m.u. 30/4) xar tov 3°° 11,5 dpeg (11:30 m.p. — 23:00
p.w. 1/5). Onwg Prémovpe, o 600 amd AVTE TO POVOUEVE, EVD EVEPYOTOLOVLVTOL KOTA
T OUWIPKEL TOV HECNUEPLOD, KOADTTOLV TO GUVOAO NG €mOUEVNG VOYTOG KOl
oloxkAnpdvovtot To emduevo Tpmivo. Emiong 1o 3°, eppaviletarl vopic to peonuépt kot

emiong ovveyileTan n TopovGia TOL Yo AlyEC VOKTEPIVEG MPEC.

o 1o 1° @owopevo n ovykévipmon avépyetor ota 13700 counts/cm®, a6 T
GUYKEVTPOGTC VToPGdpov 2900 counts/cm®. H tiyn Tov pubpod oynuatiopod Bpéonke
0,41 cm™ s, evd 0 pubudc peyébuvone 3,38 nm h™. To 1060616 TOV TVPAVEY £QTace
uéypt 1o 48 % eni TOL GLVOLOL TOV PETPOVUEVOY COUATISIOV. TN S1dpKeto tov 2%
eowvopévou 1o mAnbog aviade oto 10600 amd 3500 counts/cm®, pe J ico pe 0,18 cm
st xat GR 2,14 nm h™, LE TO TOGOGTO TV TLPNVeV 610 46 %. Télog, ya to 3°
eowvopevo €yovpe PEYIOTN ovykévipwon mAnBovg 15200 copotidow avd KuPikod

ek0t00To (a6 3700), J = 0,28 cm® s, GR = 2,19 nm h™ ko mopnveg 6to 30 %.
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Particle number size distribution spectra (original data) dN/diog(D,) [1/emd]
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Ewoéva 124 ®dacpo katavoprs apidpov copatidiov (AN / dlogD,) yw v mepiodo 26/04-
03/05/2010.

Y115 26 ko 27 Moiov 2010 mapatnpeitonr Levyog pawvopévov (Ewova 125). To mpdto
apyilet pe v avotod tov MAoL otig 26/05 kot oAokAnpavetor Alyo petd to
neonuUEPL, pe cLVOAKT Siapkela mepinov 6,5 dpeg. To 2° eivar vuytepvo, Egkiva oT1g
21:30 p.p., eeliooeTon Katd tn ddpkela TG VOKTOS KOl OAOKANpOVETOL VOPIG TO Tpmi
(cvvolikn ddpkela 8 mpeg). Kotd t didpkeio Tov 1% and owtd ta pavopeva, 1 T
OLYKEVTIPOOTNG cOUOTWioV avépyetar mive and T1c 46000 copotidio ové KuPuod
ek0tooto (Tyun vroPfadpov 3000), pe oyetkd peyaAovg puvOUOVE GYNUOTIGHOD Kot
peyébovong (3,01 em™ st kat 6,36 nm h™, avtiotowa), yeyovoe mov evdexopévac éxet
Vo K@ver e 1o OtL, KaTd TN O1dpKeLD TNG AVOLENG 1 OBECIULOTNTA OPYOVIKDV EWOMV, TO
omoio. MG YVOGTOV GUUUETEXOLV GTNV AVENGN TOL LEYEBOLG TV VEOV GCOUATIOIWV,
givar peyadvtepn. To 1060610 TV TupHveV Eemepvd 10 60 %. 10 2° Pavduevo, Tov
Aoppdaver yopa xotd tn Sdpkelo ¢ voktag, N Twn vroPdbpov sivor ota 4000
counts/cm?®, evéd n péytot tipn Eemepvd tig 40000 counts/cm®. Ot pvouol GYNUOTIGLOV
Kot peyéBovvong Ppédnkav avtiotoya icot mpog 4,38 cm™® st kon 10,30 nm h™, evé o

LEYIGTO TOG0GTO MupNVeV Eemépace T0 43 %.
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Particle number size distribution spectra (original data) dNvdiog(D,) [1/em?]
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Ewéva 125 ®dopo katavopng opidpoed copotdiov (AN / dlogD,) ya v wepiodo 22-27/05/2010.

ZuMvog eovopévev dnpovpyiog vEov copatidiov eiyxe mapoatnpndel Kot Tig TpmdTEG
nuépeg Tov Maiov 2010, pe ta parvépeva vo Aapfavoovy ydpo to dSdotnua amd 1§ 3
€m¢ T1G 8 Tov punva. Tapoammpndnkav téccepa KOPLAL AVOLEVA GYNUOTIGLOD TUPHVAOV,
10 1° o11¢ 03/05 a6 g 18:00 ppt. — 4:30 m.p. TG endpevne pépag (ne GR 4,08 nm h?,
J 0,48 cm? st T ovykévrpmong vrofddpov 3000 Gcou./cmg, péytotn tyun 14300
Gcou./cm3, % mopnveg 27,5 %), 1o 2° otig 05/05 and tig 6:00 m.u. — 4:00 p.p. (ue GR
2,70 nm h%, 3 0,53 em™® s, tyuf cvykévipmonc vropadpov 3500 cop./cm®, péyiotn
f 19000 cop./cm®, % mophiveg 72 %), to 3° otic 06/05 amd Tig 4:00 .. — 11:00 m.p.
(ue GR 3,61 nm h*, J 1,05 cm?® s, T ovyKévipwong vrofddpov 3500 c(ou./crn3,
péytotn T 29000 ccou./cm3, % mopnveg 52,5 %) kat to 4° otig 08/05 and Tig 22:00

p.p. — 1:00 m.p. g emdpevng pépag (ne GR 36,06 nm h?, J 3,98 cm® s?

> TN
ovykévipwong vrofdadpov 4500 Goau./cm?’, péytom T 14350 G(Du./cmg, % moupnveg
47,8 %). Eival yopaktnpiotikd 0Tt Kot To TE6oEPa Pavouevo, eEglicoovtat 1060 £vTOg
™G MUEPAS, OGO KOl KOTA Tr O1APKELD VUKTEPIVAOV WPOV. MAAIGTO 1) GUUUETOY] TOV
VUKTEPWVOV POV, GAAeG Qopég yivetar otnv évapén (burst), ki dAieg @opég otnv
eEEMEN M ™ ANEN ToL Pauvopévou (growth). Avtod amotelel £voeiln 0t 1 poToyMuEia
Kol To. avOpwmoyevry 0EEOMTIKA TOL TTOPAYOVTOL KATA TN OAPKELD TNG NUEPOS, OEV

AmOTEAOLV OO UOVA TOVG TOPAYOVTEG — KAEWWA Yot TNV €PUNVEIN TOL QOIVOUEVOUL,

OALQL OTNV EUEAVICT] TOVL EUTMAEKOVTOL KOl GAAQ YNUIKA €i0n Kol ATHOCQOIPIKEG
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ovvOnkes. Avtd €yovv va kdvouv gite pe Proyeveic exkmouméc, €ite pe 10 VYOG NG
OYETIKNG VYPUGIOG GTNV TEPLOYN, TNV 0TAOEPOHTNTA TNG ATUOGPOIPAS, TO POPTIO AVTNG

KOK.

To apéowg emdpevo ypovikd odotnuo 13-19/05/2010, ékave v eueavicr] Tov éva
axopo eawvouevo (Ewova 126). Tpdkertan yio ovtd otic 14 Maiov pe otoyeio: tium
vroBadpov 2500 cop./cm®, péytot T 17500 cop./cm®, moprvec 68 %, GR 7,21 nm
h? kot J 1,46 cm® s*. Ekeivo wotdco, mov ofiler va onuewmdei, sivar To
oynuotilopevo «mipovvi pe dvo dovtion otig 15/05 (BA. Ewdvo 126) kot to omoio
dwtnpeitar yuoo TOvAdyloTov 3 MUEPES. XvYKEKPEVO PAETOLHE OTL TO OUECHC
TPOTYOVUEVO SLACTNUA KOl GOV OTOTEAESHA TG TTupnvoroinong e 14" Maiov, évag
oNUOVTIKOG aplfudg copotdiov kuplapyxel oe dwoupétpovg mept ta 120 nm. To
andysvpa g 15" Maiov, N popef vt ondetl o€ 00 TapdAinieg KOpLEEC, Hia TOLV
Kiveitan oe axopa vyniotepes dlapétpous (mepimov ota 180 nm) ko pio dgvtEpT OF
YOUNAOTEPEG SlapéTpoug TG TaENS TV 40 nm. To yeyovoc evdeyouévmg cuvoseTat pe
T0 OTL OpPIoUEVNG YNUIKNG OGVOTOONG KOl TLUTOAOYIOG COUOTIOW KOTAPEPAY VO
oLGGOUATOOOVY HETAED TOVG, ONUIOVPYOVTOG £TCL UEYOAVTEPO COUOTIOW, EVO
ToVTOYpova. Kkpd copdtio Aitken mov péypt eketvn v dpa «amoppoeovVTAVY OTd
T UEYOADTEPO SOUATIOW, NUovpyncay TV Kopuen ota 40 nm Gov oTOTEAEGHA TG

duvaTOTNTOS VO TAPAUEIVOLY TTEPIETOTEPO YPOVO ALOPOVUEVA GTNV ATUOSPULPOL.

H e&&MEn avt, g dnuovpyiag dikdpueng katavouns, sivor pio drodikacio, mov
ovpPaivel Taxtik@ otnv meploy] tov Akpotnpiov. H dwodpven katavoun eivor m
Kuplapyovca Katavour e mocootd yupm oto 50 % Tev mepmtdcey, Omms EXOVLLE
Nnon et 6e mpornyovuevo kepdrato. To yeyovdg ducaroroyeitat, KaBdG 0 oTtabuog Tov
Axpotmpiov eivor évag otabudc actikod vmoPdabpov, pe v emidpacn TV
avOpomoyevav ekmoundv vo cvpPaivel mepiotaciokd (Kupiwg e cuvapTnon Ue ™
devbuvon tov mvedvtov avépmv oty meployn). H emidpaon towv avBpomoyevav
ekmoun®v cuvnbmg petafdrier v Kotavoun o povokdpven (Kalivitis k.d., 2008),
EVD OTI TMEPUITMOOELS (OIVOUEVAOV TLUPNVOTOINCNG EVOEXETAL VO GLVOVIMVTOL
dwopveeg katavoués pe tic GMD dpwme, avt) ™ eopd, auctntd peiwpéves, Wwitepa
OGOV aQopd TNV UeYaAVLTEPN amd TIC 0VO OUETPOVS. ATO TNV GAAN M OTOOOKN
eCapdvion oV WKpoOV copatdiov ™ meployng Aitken, €yer moAAEC @Opég ™G
amotéAeopa TNV petatponn g dwdpveng (bimodal) ce povokdpven (monomodal)
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Katoavoun (mepurtwoelg 21-26/04/2010 kon 24-28/05/2012, dev gppavifovtor €0 To
YPAPNLLATA TOVG), OATOTELEGHA OC ML TO TAEICTOV TOTKNG avOp®ITOYEVOLS TOPAY®YNG

cOUOTOIOV.

Particle number size distribution spectra (original data) dN/diog (D)) [1/em?)]
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Ewéva 126 ®acpa ketavopiic apidpod copandiov (dN / dlogD,) yie v wepiodo 13-19/05/2010.

doavopeva mopnvomoinong kotaypdonkav emione v mepiodo omd 18 uéypr 24
Iovviov 2010. TTo ovykekpéva, @owvouevo Eekivnoe to Ppddv g 18™ kau
OAOKANPOONKE TO peoUEPL NG EMOUEVNG WEPAS, LE CLVOMKY Obpkeln 16,5 dpeg
(10:30 p.p. 18/06 — 15:00 p.p. 19/06), evd éva. debtepo Eekivnoe To peonuépt tng 23
Tov unva kot teleiwoe o Ppddv g emduevng uépag (16:00 p.p. 23/06 — 22:00 p.p.
24/06). T o 1° omd owtd Tar povopeva, n Tuf vroPadpov yio TV GLYKEVIPMGT TOL
TARBOVC TV cmpodpevey copotdiov frav 7000 cop/em®, M péyiotn Twn
OLYKEVTPMOOTG Katd T povopevo mAnciace ta 20000 (scou./cm3, LLE TOVLG TLPTVES VO
Eemepvovv 10 77 %. Ot pubpoi GR wat J PpéOnkav 2,16 nm h™ ko 0,49 cm?® s?,
avtiotorya. 1o 2° eawvouevo ot avtiotolyeg mapduetpor Ehofav Tic €ERG TWES: TUR
vroPadpov 2000 cop./cm®, péyiotn Tpn 12100 cop./cm?®, Topfivec 60 %, GR 1,58 nm
h' karJ 0,22 cm™®s™,

Evdwagpépovoa mepintwon amotelel exeiv e 19™ Iavovopiov 2010, kabdg Tpoketton
Yy €vo. eovopevo mov Aapfdvel yopa yewepvy] mepiodo. To @avopevo Eekvd to
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andygopa ™ 19" ko ohokAnpdvetat to amdyevpo TG EMOUEVIC UEPAS, LE GLVOMKN
dapkela Tov Bavel Tic 29 dpeg mepimov (15:00 p.p. 19/01 — 20:00 p.p. 20/01). Eivon
YOPOKTNPIOTIK 1 apyn Swdikacio peyéBuvong mov TopoInpeital 610 POIVOUEVO
YEYOVOS OV cLoYETIlETOL pE TNV EAAEWYN OTHOCPOIPIKOV YNUIKOV €00V Tov Oa
BonBovoav oty ypnyopdtepn €£EMEN Tov Pouvopévov. Ta otoTioTikd GTotyElo TOv
Qovopévov: tiun vroPadpov 2500 qu./cm?’, péytotn tyun 23750 ccou./cmg, TVPTNVEG
88 %, GR 4,02 nm h™ ko J 1,83 cm™ s™,

Tnv mepiodo 3 pe 5 OePpovapiov 2010, exiong mapatnpoHvtal TACELS TVPNVOTOINONG
OV OUMC Ol MEPIGCOTEPES OO OVTEG HEVOLV avolokAnpwtes. Ot meplocoTEPEg amod
avtég evromilovtal 6to dtdotnua 4 kot S5 Tov punva. Evoeyouévog motdco, ot avEncelg
avTég 6to TAN00G TV TLPHVEOV Kol TOV copatidiov Aitken, va cuvoéovtol Kot UE
TOTIKEG EKTOUTES A0 KAVGTNPES KEVIPIKNG Oéppavong kot taKia, kabmg mpokeitot
Yy pio Tepiodo [E OpKETO KpvOo Kot TN Oepuokpacio va mTEQTEL 6TV TTEPLOYN UEXPL
tou¢ 3,8 °C 1 viyta. H povadikn mepintmon olokAnpmuévon @oivopévou sivol aut
g 3™ dePpovapiov (Ewova 127), eovopevo mov Egkiva otig 12 to peonuépt kot
oloxAnpaveror otig 22:30 p.p., pe otoryeio: T vrofdOpov 2600 cmu./cmg, max
Tiun 41650 Gcou./cm3, nmopnves 75 %, GR 2,81 nm h™ o J 1,33 cm3 st

Particle number size distribution spectra (original data) dN/diog(D,) [1/em’]
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Particle number size distribution spectra (multilog-normal model data) dN/dlog(D,) [1/em’]
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Ewévo 127 ®acpa ketavomic apidpod copatidiov (AN / dlogD,) yia v ngpiodo 02-07/02/2010.
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Ao a&loonueimto yeyovog mupnvomoinong e neptddov givar avtd e 4™ Tovviov
2010 (bpketa 7 opdv pe ekkivnon otig 16:00 p.p., Ty vropddpov 3000 omu./cm?’,
uéyiotn tpn 14300 cop./cm®, moprveg 38 %, GR 6,98 nm h™ kon T 1,14 cm™ s™).
EmutAéov, va avagepbel 611 eppaviCoviar mepmtdoelg mov 10 peydlo mAndog twv
LLETPOVUEVMV TUPNVAOV KL TO HEYOAO YPOVIKO €DPOG NG ELPAVIONG TOVGS, 0€ Hmopel va
ouvoebel pe @avopeva petagopds M tomikng mopaymyns. ‘Eva tétoio cupPav
Kotaypaenke otig 14 ko 15 Azmpidiov 2010. Ewdwkd otnv mepintwon g 14™
Ampihiov, 0ntmg @aivetor kot 6to enduevo ypaonua (Ewdve 128), 10 mococtd tmv
TUPNVOV, OAAG Kol To amdAvto TANBog Tovg, ekTvdyOnke oe vynid vovpepa. H
ovykévipoon ninbovg Eenépace ta 29000 counts/cm?®, evé kaH’ O\ T dlapKELXL TOV
peonuepton ot Tiég Katéypayav Tipég move ord 10000 counts/cm®. H péon T tov
TOGOGTOV TMV TLUPHVOV Y. TO ddotnua ovtd Ntov 58 %, eved m péylotn tiun
Eemépace to 82 %. H gpoavildopevn katavoun| givar dwopven pe péytota oto 12 ko
76 nm. Agv omok)eletal emOpEVMG, 01 GLUVONKEG VoL ELVONGAV TNV TOPAYWOYT VEDV
oOUOTWOIOV TNV Muépa eketvn, oAAG To VO COUOTIOW Vo uUnv Kotaeepov vo
peyebuvBodv mhvew omd ta 45 nm, katd To TPOTLTA €VOC KAUGIKOD (QOIVOUEVOL
nopnvonoinong. H xatdinén tov mapoaydpeveov copotdiov, eivor otadokd vo
ocvcocouatwdovy oynuoatilovrag, pe pio apyn Swdwkacia 36 wpov, copatiow

dwapétpov mepimov 40 nm.

Particle number size distribution spectra (original data) dN/diog(D,) [1/em?]
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Particle number size distribution spectra (multilog-normal model data)
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Ewévo 128 ®acpa katavopuic apidpod copatidiov (AN / dlogD,) yie v wtepiodo 14-15/04/2010.

dorvopeva Topnvomoinong mapatnPNONKay Kot Katd TV TEPI000 TOV UETPTCEMV TOL
2011. Ta onuavtikdtepa eivar avtd otig 31 TovAiov-1 Avyovotov, 6 kKot 7 AvyovoTov
2011, pe ™ xopoKTNPLoTIKN eREdvion evog (edyous eovouévev ot SLapKeELD EVOG
diuépov va mapovstdleton kou €@ (Ewcovo 129). Tvykekpipéva, 1o 1° @oivopevo,
ddpkerag 13,5 wpov (20:30 p.p. 31/07 — 10:00 7.n. 01/08) mapovoiace cuykévipmon
voBadpov 5400 cwp./cm®, péyiotn cvykévipwon 38.900 cop/cm®, 64 % 1060016
mopfivev, GR 2,19 nm h xar J 0,83 cm™ s, To 2° pauvopevo avtiotouya, dibpketag 3
wpodv (6:00 — 9:00 m.u. 06/08) supdvice cvykévipmon vroPddpov 6500, péyiot
ovyKkévipmon 35.250 counts/cm?®, 37 % mocootd Tupfivev, GR 10,82 nm h™* xau J 3,51
cm®s™ Télog, to 3° pauvduevo, diapkelag 6 wpdv (4:30 — 10:30 w.u. 07/08) eppdvice
TIHEG  ovykévipwong vmoPadpov 4500 Goau./cms, péyiomn  ovykévipwon 6500

GOJ},L./CI’IIS, 45 % mocooto mupnveov, GR 4,11 nm h™ xatJ 0,08 cm™ s,

BAémovpe, 011 Ta eV AOY®D @ovopeva eEeMyOnKaV oxedOV amMOKAEIGTIKA, VOKTEPIVEG
opec. Avaroya VuKTEPVAL Qoawvopeva, £xovv mapatnpndel kot aArol, EvoeiEn 0Tl N
nAokn evépyela dgv amotedel amapaitntn cuvOnKn Yoo TV €KpNéEN N/Kot OAOKANp®ON
TOV POoVOLEVOL. Q6TOG0 cuumepacoTikd Ba tpémel va emonpaviet 1o e€ng. Kabag,
Qovopevo Tupnvoroinomg eaivetar vo eEeMocovtol pe 1 opig TV Tapovsio pmToc,
N Vo TPOY®POVV €V HEPEL MPES TNG NUEPAS KOL EV LUEPEL VOKTEPIVEG DPEC, GLVAYETUL TO
ocoumépoocpo 0Tt dg mpémel v elvarl €vag OMOKAEIGTIKOC KOl GUYKEKPIUEVOS O
UNYOVIGHOG oL OMpovpyel Oha avtd tar gatvopevo tvpnvonoinong. Me daiia Adya,
0l TAPAYOVTEG TOV OPOLV Kol GUUPBAAAOVY GTNV EUPAVIOT] TOV PAVOUEVOD TTOPOYMYNG
vémv copatidiov eoaivetor va givar moAlol, copmeptlappavopévov Tov TpddpouUmV
ANUKDOV EOOV OV ATHOCEOLPO, TNG OPYIKNG CLYKEVIpWONG Tov kdbe €vOg, TIg
aTHOCQUIPIKEG cLVONKeS Beplokpaciog, oXETIKNG VYpaciag, TaydTNTAS Kot devBvvong
TOV OVELLOV, TNG TOPOLGIOG 1) U1 NALKOD PMTOG, TOV EUTAOVTIGUOV TNG UTULOGOOPOG
0€ COUOTIOKO QOPTio, TO YOPAKTNPIOTIKA avtol (Kotavoun palog kot mAnfoug,
evepyoTnTa, MAEKTPIKO @optio, ¥pdvoc aidpnong KtiA.), kKdmowo amd To omoin {omg
Aertovpyohv avaoToATIKG oty €EEMEN ToL unyovicpov Kok. Emiong elvor modd
ONUOVTIKO Vo TOVIoTEL OTL, TOPA TO YEYOVOS OTL POLVOUEVO TLPMVOTOINGCNG £YOLV
Katoypagel o€ OAN TNV £KTOON TOL TAOVNATY, €V TOVTOIS o¢ kAbe o Béom mov

eEetalovpe TV EUEAVIOT] TOL PALVOUEVOV, DTIEICEPYOVTOL TOPBEYOVTEG, TOV GYETILOVTOL
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HE TOTIKES 1010UTEPOTNTES, TOL £YOVV VO KAVOLV ONAOON HE TO VWYOUETPO TNG
eetalopevnc Béong and v emedvela g Bdloccas, Kabndg kot Ty oyetikn B€on Tov

onUeloL MG TPOG AOTIKA KEVTPO, OAGIKEG 1| BOAACT1EG EKTAGELS KTA.

Eniong mapatnpovpe 6t 10 tpmpepo 28 pe 30 IovAiov, kdpota mopnvev Kavovv
EQQPVIKE TNV EUPAVIOT] TOVG OGNV TEPLOYN, VO TO 1010 ypryopa e&apaviCovral,
EVOEIKTIKO TNG TPOEAEVONG TOVG. AVTA TPOEPYOVTOL EITE OO TOTIKEG TTNYES, OTT™G Oal
UIopovce TOAVOV Vo, gival £va YOUOTOVPYIKO unyavnpa 1 pio Tpéco Tov UIETOV TOV
Bploketoar oe Aertovpyio evtdg g IloAvteyverodmoing, eite petagépovror amd

YETOVIKES OGTIKEG TEPLOYES LLE TNV Kivnon ToV agpiov paldv.

Particle number size distribution spectra (original data) dN/diog(D,) [1/em?]
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Particle number size distribution spectra (multilog-normal model data) dN/dlog(D,) [1/em?]
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Ewoéva 129 ®dopo katavopuiic opiBpod copatidiov (AN / dlogD,) yw v mepiodo 28/07-
08/08/2011.

Apxetd @avdpeva Tvpnvonoinong mopatnpndnkav tov lovvio tov 2011. Etic 6 T0VL
unva, Kotaypaenke eavopevo odpkeag 8,5 wpav (5:30 m.p. — 14:00 p.p.), pe tyun
vroBdOpov 6300 qu./cm3, péytotn Ty 26100, tocootd mupvev 64 % kot puBpote
GR ot J pe tpéc 30,91 nm h™ kou 6,98 cm® st avtiotorya. EmmAéov, otig 14 Iovwn,

EhoPe yopo @avopevo pe owpkew 10 opov (5:00 . — 15:00 p.p.), pe
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vrofabpov 4900 cscou./cms, péyrotn Ty 15200, tocootd muprvev 39 % kar puBpotg

GR xo J pe tipég 18,03 nm h? k2,11 cm?s?, avticTotyO.

AAo @avduevo mov £ywve v 1610 mepiodo eivon exeivo g 20™ ko 21" Iovviov
2011. Eexivnoe ot1g 17:00 p.p. g TpdTNG HEPOS KOl OAOKANPOONKE TEPiTOL OTIC 4 TOL
Enuepopata e 27" ITovviov. Ta otoygio Tov @ovopévov eivol: cvykévipwon
vroBadpov 4200 cmp./cm®, péyom cvykévipwon 11400 cop./cm®, 42,5 % m0606T6
mopfivev, GR 2,64 nm h™ kou J 0,21 em™ s™. TpocBeta a&oonpeinta povopeva givot
(a) otig 27 ITovviov (9:00 m.p. — 13:00 p.p.) pe ovykévipmon vrofddpov 7200
Gmu./cmg, péyomn ovykevipoon 16600 cm)u./cm3, 45 % mocooto mupnivev, GR 8,01
nm h™ kot J 1,00 cm™ s ko (B) ot 1 kon 2 Tovdiov 2011 (21:00 pup. — 21:00 p.p. e
EMOUEVIG HEPOS) oLYKEVIPp®OT vrofdOpov 4500 cwu./cm3, HEYLOTN GLYKEVTIPWOON

39000 ccou./cm3, 64 % mocooto muprvev, GR 9,41 nm h™ o J 3,70 cm3 s,

Tnv mepiodo 14 pe 25 Tovviov 2012 gppaviCovtal EVIoveG TAGEIS GYNUATIGULOD VEDV
ocOUOTWIOV otV atudcealpo g teployns. Olokinpopéva goavopevo gviomifovrol
otig 18 kar 19 tov pnva (Ewdva 130). To mpdto €€ avtdv AapPdvel ydpa yio didpkela
9 wpov (10:00 m.p. — 19:00 p.p.), eved to devtepO drapkel mept Tic 8 dpeg (12 peonuépt
—20:00 p.p.). Ta otoyelo Tov TPOTOL POvOpEVOL: T VtoPadpov 3600 Gmu./cm3,
uéytot T 7400 cop./em®, moprvec 57 %, GR 9,01 nm h™* ko J 0,76 cm™ s, evod
10V dgVTEPOL: TN vIoPdBpov 5000 qu./cm?’, uéyot Ty 7200 Gu);,t./crn3, TLPNVES
23 %, GR 7,46 nm h™* xau J 0,61 cm®s™. H ppn oxeTIKd adEnon kotd T dtgpkelo
oV 2% @avouévov arttoroyeitar omd 1o yeyovog OtL Alyo mpv Egomdoel avto, iye
HOAMG olokAnpwBel 1o 1° @owvopevo, pe amotéleouo TNV VYNAR T NG
OLYKEVTIPMOOTG TOV TANOOVG TV AWPOLUEVOY copoTioV oty tepoyn. ['a tov 1610
AOyo Bo pmopovoov va BewpnBoiv cuvolkd ®¢ éva ta dvo TpoavapepBivTa

eowopeva (mpactvn kapmoAn ypouur oty Ewova 130).
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Particle number size distribution spectra (original data) dN/diog(D,) [1/em®]
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Particle number size distribution spectra (multilog-normal model data) dN/dlog(D,) [1/em”]
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Ewéva 130 @aopa katavopiic apidpod copatidiov (AN / dlogDy) v v nepiodo 14-25/06/2012.

Avaloyo pe to mpomyobvuevo, pmopel va Bewpnbel kot T0 €MOUEVO QOIVOUEVO.
[Ipdkertar yoo v wopnvomoinon Kot cvuvakdAovdn peyébuvon tov mopnvev, Tov
ouvéPn otig 16-17/09/2012, o6mw¢ oavt) amewkoviletar ©TO €WOUEVO  YPAQN L
Kotovoung minfovg copoatdiov (Ewova 131). To gawvdpevo dapkel mepimov 18 mdpeg
(14:00 p.p. 16/09 — 8:00 m.pn. 17/09), pe tiun vroPadpov 4000 qu./cm?’, PEYLOTN TN
ave tov 15500 cop./cm®, 1os0otd Topfivec 40 % ko puBpodc GR = 3,18 nm h™ ko J
=0,17 cm?s™,
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Particle number size distribution spectra (original data) dN/dlog(D,) [1/em?]
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Particle number size distribution spectra (multilog-normal model data) dNfdiog(D,) [1/em?]

Particle Diameter [nm]
=

A A
14/0906:25 14/09 14:48 14082311 15090735 15091558 16/0900:22 16/0908:45 16/0917:03 17/0901:32 17/0909:55 17108 18:19
Date and time [dd/mm HH:MM]

Ewéva 131 ®daopa ketavopiic apidpod copatidiov (dN / dlogD,) yie v nepiodo 14-17/09/2012.

‘Enerta and Alyeg pépeg kot cuykekpyuéva 6to ypovikd dotnua 21-25 Zentepppiov
2012 ektvoAicoetolr otnv  Teploy Akpotnpiov €vo  axoOpd, ovOAOYyo HE  TO
Tponyoveva, eavopevo, 6mwg eaivetoar otnv Ewdva 132. Tlapatnpovpe v apyn,
oTOdWKY avENOT TV copatdiov pe dtduetpo 20 nm ota 100 nm, ce éva dtotnpo 4
nuepov (kitpwvo Pérog). IMapdAinia, ywo v emitevén g ovénong ovtng, 1
dwdkacio epmlovtifoviav amd véeg mocotTeg TVPNVOV. [0l TIG TOGATNTES AVTEG dEV
etvar Egkabapo mota givarl n Iy Tpoéhevong tovg. Qotdco gival Pavepd OTL Le TNV
EKTIOUTY] TOVG GTNV ATHOCPUIPO OLTE GLVEVAOVOVTAV LE T TPoUTapyovTa couaTiow,
onpovpyodvtog peyoivtepa. Ilapatnpovpe v e€apdvion tov peyoivtepov GMD,
kovtd oto 200 nm, 6tav To peyebuvoueva copatiow eOdvovy Tig 48 mpeg ddpkela

@owvopévou kat ta 70 nm S1aueTpo.
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Particle number size distribution spectra (original data) dNrdlog(D,) [1/em?]
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Particle number size distribution spectra (multilog-normal model data) dNdlog(D,) [1 fem?]
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Ewkova 132 @dopo katavopig opidped copotidiov (dN / dlogDy) ia v nepiodo 21-25/09/2012.

>11c 25 Maprtiov 2012, peta&d 20:00 kot 24:00 p.p., Kotaypdonke eoavopevo émov 1o
mn0og tov Tupvev apywkd £eBace ce vyMAd emineda (tng taEng twv 16800, amd
5000 cwu./cms) (Ewova 133). Ene1dn dev rov Eekdbapo eGv eTpOKELTO Y10 POVOUEVO
TLUPNVOTOINGNG N UETOPOPE, Tpaypotomombnke Eleyyoc ¢ METOPOANG TG HEONG
YEQUETPIKNG SlapéTpov TV mupnvev. H tdon petafoing e Sapétpov £0ei&e 0Tt
TPOKELTOL YLOL KOAY TPOGEYYION YPUUMKNG avENGONG, Yo TO XPOViKO didotnua tov 4
avtdv opov (Ewova 134). Q¢ ek tovtov Bewpndnke 0Tl TPOKEITAL Y10, POIVOLEVO
TLPNVOTTOINGNC, YO TO OTOI0 GT GLUVEYELN VTOAOYIGTIKAY Ol PLOUOT GYNUATIGHOV Kot

pey£Buvong mov Ppédnkav icot pe 7,07 cm™ st kon 72,12 nm h, avtictorya.
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Particle number size distribution spectra (original data) dNrdlogD,) [1/em®)
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Ewéva 133 ®aopa ketavopiic apidpod copandiov (dN / dlogD,) yie v nepiodo 25-26/03/2012.
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Ewéva 134 H taon peraforig g dwepétpov GMD e to e€eralépevo gpovikd ddetnpo tov 4
®pav g 25™ Maptiov 2012.

8.4 ZvykevipmTIKA 6TOLYELN Y10 TO KOTAYEYPOUUNEVA QAIVOLEVD,
TVPNVOTOIN OGS TNV TEPLOYN AKp@TIpiov TNV TEPiodo 2009-2014
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2VUVOMKA 6TV TEPLOYN TOV AKp®TNPiov 0TO ¥Povikd ddoTnua Tov 550 nuep®v oL
EhoPav yopa petpnoelg pe v odraén CPC-DMA, xoataypaenkav 64 onuoviikd
eowvopeva mopnvomoinong. Kot péso 6po dnAadn avé 8 nuépeg xateypdon 1 nuépa
ne eavopevo mopnvomoinong. H péon didpketo avtov tov eawvopuévaov ntav 10 dpeg,
pe 10 pKpotepo omd avtd va owpkel 1,5 h kot 1o peyokdtepo va €xet dapketo 30
opec. O pvBuog peyébovong GR xoudvonke and 1,58 €wg 126,84 nm ht (néom TN
12,6 nm h) kot 0 puOude oyMuatiopod J amd 0,05 émg 10,19 cm™ s (péom Ty 1,4

cm®s™.

e ovvolo 64 poatvouévwv mopnvomoinong, ta 47 amd avtd eediydnkav v nuépa M
Kol KoTd TN SldpKeln £€0Tm AMywv opodv TG NUEPOS, eV Ta 17 amd avtd dmpknoov
OAOKAN PN pia voyta, av oyt teplocotePo xpovo. EEdAov, yopilovtog To 24-wpo oc 4
topelg, mpwi (06:00-12:00), peonuépr (12:00-18:00), oamdyevpo (18:00-24:00) ko
Bpdov (24:00-06:00) emdrdEApE P GTATIOTIKY AVAALGT ELOAVIONG TOV KAOE TOpE
otV €€EMEN avTdOV TV Povouévav mupnvonoinong. H xatavour mov eEnydn sivan
OTOKOAVTTIKT OTL OEV LAPYEL KATOLOL 1OL0ATEPT TPOTIUNOT EUPAVIONS TV POULVOUEVOV
o€ GLYKEKPUEVES MPES TOL 24-mdpov. Oco KL av avuTn 1 aviAVoT| eumepLEYEL oToLyeia
OYETIKOTNTAG KOl GOAALLATOG, KATAOEIKVVEL KATA TOGO £va povopevo eEglicoetal o
ovykekpipévn mepiodo g nuépag. Ilo avolvtikd, Ppébnke 611 ota Qavopeva
TLPNVOTOINGNG CLUUETEXOVV 01 TPMIVEG MPES KoTd 28 %, 01 peonuepraveg katd 27 %,

ot amoyevpoTveS katd 21 % kot T€hog, o1 fpadvvég dpeg Katd 24 %.

Axolovfel cLUVOTTTIKA, GE TIVOKOTOMUEVT] LOPON, 1 TOPOVGIACT) TOU GUVOAOL TV
KOPL®V QOIVOUEVMOV TUPNVOTTOINONG 7oL Kataypaenkav otov Epguvntikd Xtafud
Axpotmpiov, yia t1g 550 nuépeg petpnoewv, mov Eaafav yodpa v mepiodo 2009 -
2014.

Mivaxkag 41 To oNRavIIKOTEPO PUIVOUEVE TVPNVOTOINGTG, OTMOG GVTH KOTAYPAONKAY 6TOV 6TOONO
Axpotnpiov, Tnv nepiodo 2009 - 2014.
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Hpepopnvia Avapkera, (h) Qpeg epeavieng GR (nm h™) J (cm?®s?)

2009

8 IovAiov 2 Tpmi 54,09 2,30

9 IovAiov 4 Tpmi 5,85 0,35

20 IovAiov 5 Tpmi 9,83 1,39

21 Oxtwppiov 3 Tpmi 10,82 0,65

22 Oxtwfpiov 7 Tpmi 12,02 1,99

2010

19 Iovovapiov 29 pHECMUEPL EMG ETOUEVO 4,02 1,83
Bpdiov

3 OePpovapiov 10,5 peonuépt £mg Ppdov 2,81 1,33

5 Amptriiov 7,5 peonuépt £mg Ppdov 4,70 0,05

6 Amptiiov 17 amOYEL LA £0C ETOUEVO 1,83 0,12
Tpmi

7 Amptiiov 7 pueonuépt Emg Ppdov 14,42 0,87

7 Amptiiov 13 Bpddv émc emduevo 6,76 1,08
Tpwi

9 Amptriov 8 pueonuépt Emg Ppdov 3,28 0,42

10 Azmpiriov 9 pueonuépt Emg Ppdov 3,93 1,04

11 Arpiriov 8 peonuépt £mg Ppddv 5,55 0,79

28 Ampiriov 16,5 HeCTUEPL EMG ETOUEVO 3,38 0,41
Tpwi

29 Ampiriiov 20,5 HeOMUEPL EMG ETOUEVO 2,14 0,18
Tpwi

1 Maiov 11,5 Tpoi £mg fpadv 2,19 0,28

26 Maiov 6,5 TPO1 £®G pEoT|UEPL 6,36 3,01

27 Maiov 8 Bpdov émc emduevo 10,30 4,38
Tpoi

3 Maiov 10,5 OTOYEV UM £OC ETOUEVO 4,08 0,48
Tpwi

5 Maiov 10 Tpwi Emg peonpépt 2,70 0,53

6 Maiov 7 poi 3,61 1,05

8 Maiov 3 Bpdov 36,06 3,98
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14 Maiov 6 TPO1 £®G pEoT|UEPL 7,21 1,46

4 Tovviov 7 peonuépt Emg Ppadv 6,98 1,14

18 Iovviov 16,5 Bpdodv émc emdpevo 2,16 0,49

HeoUEPL

23 Iovviov 30 OTOYEV U £C ETOUEVO 1,58 0,22
Bpdiov

2011

6 Iovviov 8,5 TPpOi EmG pLeoUEPL 30,91 6,98

14 Iovviov 10 TPO1 £®G PECT|UEPL 18,03 2,11

20 Iovviov 11 OTOYEV U £C ETOUEVO 2,64 0,21
Tpwi

27 Iovviov 4 TPO1 £®G PECT|UEPL 8,01 1,00

1 TovAiov 24 Bpddv émc emodpevo 9,41 3,70
Bpdidv

31 IovAiov 13,5 Bpddv émc emdpEVo 2,19 0,83
Tpmi

6 Avyovctov 3 Tpmi 10,82 3,51

7 Avyovctov 6 Tpoi 4,11 0,08

2012

25 Moaptiov 4 Bpdov 72,12 7,07

18 Iovviov 9 Tpoi £wg Ppadv 9,01 0,76

19 Iovviov 8 peonuépt Emg 7,46 0,61

amOyELLLAL

16 Zentepppiov 18 HeCTUEPL EMG ETOUEVO 3,18 0,17
Tpwi

2013

30 Zemtepuppiov 4 peonuépt 52,35 6,79

5 Oktwppiov 6 amoyevpa £0¢ Ppadv 5,48 0,95

6 Oktoppiov 10,5 Tpoi £og padv 3,62 0,50

15 Oxtoppiov 9 TPO1 £®G PECT|LEPL 8,12 1,10

18 Oxtwppiov 4 peonuépt 78,50 0,29
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20 Oxtwfpiov 25 TPl £0¢ ETOUEVO 2,62 0,42
Tpoi

25 Oxtwfpiov 4 Bpdiov 9,34 1,62
2014

12 defpovapiov 12 Tpoi £og padv 2,43 0,30
15 ®defpovapiov 13,5 Tpoi £0g fpadvu 2,36 0,38
20 Maptiov 13 Tpoi £0g fpadvu 4,36 0,29
21 Maptiov 13 Tpoi £0g fpadvu 3,65 0,27
30 Maptiov 14 peonuépt £mg Ppdov 2,79 0,36
2 Maiov 3 peonuépt 14,72 2,41
3 Maiov 45 peonuépt 7,03 0,68
8 Maiov 12 Tpoi £ng padv 3,41 1,38
9 Maiov 14 Tpoi £wg Ppadv 2,55 0,22
6 lovviov 11 Tpmi £mg amdysvpa 4,32 0,12
8 Iovviov 4 Tpmi £®G PHECT|UEPL 16,25 10,19
12 Tovviov 7 Tpmi £®G PECTUEPL 5,89 0,32
13 Iovviov 16 Tpoi £ng padv 2,48 0,28
21 Iovviov 8,5 TPOi £0¢ amdyevua 126,84 0,79
29 Iovviov 45 TPO1 £®G PECT|UEPL 5,42 0,89
30 Iovviov 13,5 Tpoi £wg Ppadv 2,62 0,26
3 IovAiov 45 OTOYEV AL 14,28 0,05
20 Avyobvotov 1,5 Tpmi 20,48 2,78

Ytov Ilivaka 41 mopatnpodue OTL VEAPYEL O PUIKPY TPOTIUNGT OTIC TPMIVEG Kot
peonueploveég wpeg. Qotdco eivor onuavtikd va onuewmdel, PAEmovtog kavelg tov
TOPATAVE® Tivaka, 0Tl Eva Qavopevo Tupnvoroinong Alyo eEaptdral amd v dpa g
Nuépac, ¢ ovvaptnon g mapovsiog MAlokod ¢owtodg (Kulmala x.d., 2010).
Evdgyopévarg mn pukpn aut vaepoyn TOV TPOWVOV KOl UECT|UEPLOVAOV MPDOV VO
oyetileton pe avOp®TOYEVEIC EKTOUTEG TIC OPES AVTEG, TOV CLOTOUTIKA YMUKA €10M
OQVTAV, GUUUETEXOVY EVEPYA GTO PALVOUEVO TNG TVPNVOTOINOTG, OTMG T.Y. Oeikd 0&D,

appovio, opyovikd £idn KTA.

Ymv Ewéva 135 eppavifetor 0o amdAvTog apBpds Tov @avopévoyv TupnvoToinong

avé pnva tov €tovg. Ilapammpeiton g vaepoyn T@v unvav Maiov kot lovviov pe 12
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kot 16 eavopeva avtiotolya, evd aKoAoVBoUV 6E GLYVOTNTA ELPAVIONG TO POLVOUEVQL
Tovg unveg Ampido kot OktoPpro, omd 9 tov kdbe pniva. EAdyiota ooawvoueva

KOTOYPAPN KOV TOVG YELUEPIVOVG UNVEC.

18
16
14
12
10

O N & O

Ewévo 135 [TA00¢ @orvopévav Topnvomoineng avd pijve Tov £Tovg yio tny agpiodo 2009 — 2014,

H pwepn vepoyn g emoyng g dvoiEng otnv eUEAVICT] POVOLEVAOV TLPNVOTOINGNG,
e€dyetar omd TNV OYETIKY] avaAoylo TOV QOIVOUEVOV, GE GYECN WE TIC MUEPES
petpnoewv v kabe emoyn. METpo o1 GUYKPLoN OUTH OTOTELECE O YEVIKOC HECOG
OpOG EUPAVIONG POLVOUEVOL TLPTVOTTOINCNG, oL Bpénke and To TNAIKO TOL OAKOD
aplOpoy PAIVOUEVOV TTPOG TOV OMKO aplfud nuepodv petpnoewv (64/550 = 0,12 17 12
%). Zuykekpéva, v dvoiEn £ywvav petpnoetg yio 158 nuépec kot sppaviomray 24
eowvopevo (mocootd epedviong 15,2 %), mmv mepiodo Tov KOAOKAIPLOD Eyvav
petpnoelg yuo 218 nuépeg kot Kataypdenkay cuvolkd 25 gowvouevo (tocootd 11,5
%), t0 EBwoOT®Po oe cvvoro 105 nuepdv petpnoemv gpeaviotnroy 11 eoawvopeva
(10,5 %) ko Téhog, TV TEPI0dO TOL YEWMDVE, Y10, LOAG 41 MuUépPeg LETPNOEDY EKOVAY
™mv euedvion tovg 4 eawvopeva mopnvonoinong (mrocootd 9,8 %) (Ewodva 136).
[Mopatmpodpe 0T 1 pHOVOdIKY €mOYN TOL £TOVG KOTA TNV omoio. To TANOOg TV
QOVOLEV®V TUPNVOTOINGNG LITEPPAIVEL TOV YEVIKO ETNGLO HEGO OPO EUPAVICNG TOVG

otV mePLoyn Tov Akpwtnpiov, eivar 0 p€cog 6Pog NG TEPLOOOL NG Gvol&ng.
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M avolén M avolén
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H XELPWVOG H XELUWVOG

(0) ®

Ewoévo 136 IIMmBog avd smoyn tov £tovg (0) @owvopévov mopnvomoinoeng kot (P) npepodv
RETPNGEMV GTNV TEPLOY AKPOTPiOV, Y10 TO 6VVOLO TG TEPL6d0v 2009-2014.

Eivar wotdéco e€icov onuovtikd, vo TovioTel OTL PE ONUOVTIKO Kol oxeddv 164E10
TOGOGTO KAVOLV TNV EUPAVICT] TOVS PAIVOUEVA TUPTVOTTOINGNG Kb’ OAn T dibpKeln
t0v étovg (Ewova 136). Q¢ &k TOOTOL, GLUREPACUATIKG SOMIOTOVOVLUE OTL, M
ekdnihwon evdg  @owvopévov  mupmvomoinong, ovte muepnoa  e€dptmon o
OLYKEKPLUEVN TEPT0S0 TOL 24-DPov Exel, AALA 0VTE Kot unviaio 1 Emoyloky e&aptnon
éxel, T€TOl0L OV VO, REAVIfETOL pE 1W1iTEPT) GLYVOTNTO GLYKEKPIUEVOLS UNVES TOV
¢tovg. Emopévaog n mepintowon va epeavictel @ovOopevo mupnvomoinons akOpo Kot
YEWEPIVOVS UNVEG 1] VUKTEPIVEG DPES Yoo TopAdetypa, €ival to o mbavo, Ommg
QAavNKe TOGO amd TIC LETPNOELS TNG TOPOVCAS Epyacioc, 660 Kot aAlol (Pikridas k.d.,
2012).

8.6 A&10m0inG1 60PLPOPIKAV FEFOUEVEOV Y10 TOV VTOAOYIGNO
TOPUUETPOV TVPNVOTON GG KOl ETUAOEVON TELPUNRATIKOV
RETPNCEMV

[Mopd T1g evtaTikég MPOOTADEIEG EKTIUNONG TOV TOPAUETPOV TOV (POIVOUEVOD TNG
TLPNVOTTOINGNG Kot TNG LETABOANG TOV TANOOVS TOV VTEPAENTOV COUATIOIWV LIE in Situ
HETPNOELS TEdIOV, HOVIEAOTOMGELS KOl EPYACTNPOKEG OOKIWEG o€  BoAdpovg
mpocopoimong, ta onueio. Tpog depedhivnon eivar akdpo moAld. Toco wg mpog ta
ANUIKA €10M Kot TNV avoAoyio GUYKEVIPAOGEW®V LE TNV OMOi0. GLUUETEYOVV GTO
QOVOUEVO, OGO KOl TN GUCY] TOLG, TNV YNUIKN TOLS evepyOTNTO Kot dAANAETIOpao,

KaBmG Kot TNV eMidpaom £vOG TANOOVG HETEMPOAOYIKMOV KOl KAILOTIK®OV TOpayOvVImV.
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‘Eva amd ta otoryeion mov Exovv peivel avaélomointo oty tpoondadeia avty|, ivol to
dopveopikd dedouéva. TOV GLAAEYOVTOLl KoOnuepwva omd éva  peydAo mAN0og
dopuPopmVY, KLpimg dopvEopwv Tov eAéyyovior omd v EOvikq Yaypeoio
Agpovavtikng kot Alwompotog tov HITA (NASA) 11 dAleg vanpecieg d100THUATOG

ALV yopodv 1| koworpallov, omwe tov Evpomaikd Opyovioud Alactiuotog (ESA).

Ta dedopéva avtd, av Kol avaeépovtal cLVNOMG o pio PHECT NUEPNOLOL TIUN KoL Y10l
éva mAéypo empdvelng otnv kaAvtepn mepintoon g tééng tov 10 X 10 yAw.,
OmoTEAOVV TOADTIUN TTNYN YVOONG Yo v, EDPU PACLO OTHOGPOIPIKAOV TOPUUETPOV
omwg etvar M ovykévipmon Tov ofewinwv Tov Ogiov kot Tov aldTOL, TO OMTIKO
nayoc/Babog aepoivpdtov (aerosol optical/thickness depth — AOD), n Oeppoxpacia
0V 0€pa, M €viaon Tov avépov, N omicBookédaon (backscatter) kot m amoppdenon

(absorption) t@v agpoivpdtov, To péyebog avtdv, N NAokn oktivofolio kot TOAAY

arlaL.

Metaéd g KAaGIK G Bempiog TG Tupnvomoinong Kot TV dES0UEVOV QVTAOV, VITAPYEL
éva YAolo YVAoNS Kol GLGYETIONS. ATAOIKEG €E100DGELS, 01 omoieg kKhvouy éva Gmpd
Tapad0yES, GALOTE MEPIGGOTEPO KOl GAAOTE AYOTEPO KOVIA OTINV TPOYUATIKOTNTO,
TPOoTOHOVV Vo GLGYETIGOVY Ta. 6VO AVTA EMGTNHOVIKA Tedia. Me tov Tpdmo avtd
yevwnnkav ta tekevtaio ypovia ot e&lomoelg uecoAdfnong (Proxy equations) ot
omoleg GTNV MEPIMTMOT TNG ATHOCPUIPIKNG TUPNVOTOINCTG, GTOYO £XOVV VA dDGOVV
o amAr] popen otV mhovy GuoyETion Tov puBpov TLPMVOTOINCNG KOl TOV

d0PLPOPIKDOV OEOOUEVMV.

"Hon vrdpyovv mpoomdfeleg cLoyETIoNG TMV 00pLPOPIKOY dedopévav e in Situ
LETPNGELG M| UE LOVIEAOTOMGELS GE OPICUEVES CUYKEKPLUEVEG EQUPUOYEG, OTIMG Yol
TOPAOELY L TTPOPAEYELS Y10 TV TOLOTNTO TOL ATUOCPUIPTIKOD OEPOL TNV EMLPAVELD TOV
€00(POVG, YO TNV EKTIUAOUEV] TOGOTNTO EKTEUTOUEVOV POTT®V, TNV EMIOPACT TOV
OEPOALUATOV TNV axTvoPfoAic Kot To 1o0lVylo evépyelag otnv {dvn €viog Tov

opaKoL oTp®dpatog avaéng k.. (Kulmala x.é., 2011 kou 1 exel rprioypopia).

E&aAov, pe PBdon TG péEYPL ONUEPO TEWPOUATIKEG Kol OemPNTIKEG TOPATPNCELS,
eaivetor 0Tt 0 puOUOG TVpMVoToinong dAlote kabopiletar oe onpoavtikd Padbud omd

TNV TOPOLGIO Kol GUYKEVIPMON TOV ATU®V 010EE1510V Tov Bgiov kot dALOTE amd TNV
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dwbéoiun mocotnta Tpodpopwv opyavikov evocenv (Kroll kol Seinfeld, 2008, Hao
K.6., 2009). Kot otig 000 mepumtwoelg eaivetar 6t kabopiotikd poéro mailovv ot
o&edmtikég pileg vopo&vAiov g atpodcealpas (Paasonen k.d., 2010) kot evoeyopévmg
Kot GAlo oewdmtikd 6mwg 1o O0lov (Burkholder «k.d., 2007). H ovykévipmon
vopobuAinv oyetiletal Kot eivar avdAoyn ¢ yoviag Tov nAtokov Cevid (solar zenith
angle) (Sihto x.d., 2009). Qot6c0, enedn N oLYKEVTIP®OON TV POV VOPOELAIOL
omavio. etvor SaBéoun amd mepapatikés petpnoelg mediov, €xer mpotabel 1
AVTIKATAOTOON NG ME TNV TN G évtaong g vrepiwdovg axtivoPforiag (UV)

(Rohrer kou Berresheim, 2006, Petdja «.d., 2009).
Me Bdom tic mponyovueveg mpoceyyicelg kot mapadoyés £xovv tpotabel (Kulmala k..,
2011) téooepig OPOPETIKEG eEl0MOES pecoAaPnong (proxies) mov divouv v
GLYKEVTIPMOOT) COUATIOIMV GTNV TEPLOYY| TVPTVOTOINGNGS, 01 OTolEg elvat:

Nn1 = UV [SO3] / [CS]? (41)

Nnz2 = [UVI*[SOz)*/ [CS] (42)

Nn3 = UV [ORG] / [CS]? (43)

Nn4 = [UV]? [ORG]* / [CS]? (44)

pHe 115 000 TeAevtaieg €EI0MGE TOV OPOPOVV TLPNVOTTOINGN WHE TNV EmdpaoN

OPYOVIKMOV EVOGEMV, VO, LETOYPEPOVTOL GTT) LOPON:

Nn3 = [NUCORG]/[CS] (45)

Nn4 = [NUCORG]?/ [CS] (46)
o6mov [NUCORG] 1 ovykévipmon TV OpyoviKOV €OV VIO HOPPN OTUOV TOV
Aoppavouv ydpa 6to apylkd OTAS0 TNG TVPNVOTOINCNG Kol GTNV TPMTN avénon
peyébovg tov muprvev (Paasonen k.d., 2010) (tuomucéc tynéc NUCORG «at CS amo 0,5

107 st péypr 11073 4.
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Ev tobtolg ko mopd avtéc T TpMOTEC 01o1000EEG TPOOTADEIEC TPOCEYYIONG TOL
eowvopévov mupnvomoinong pe e€lodoelg LecoAdpnong, e eaivetor va givar TG0
EexdBopn M eKdvo TOV €YOVUE KOl EMOUEVMG EVOEXOUEVOS YpeldleTor vo yivouv
TEPOUITEP® OMAOVOTEVCELS Kol ovTIkKaTooTaoelS. Ot e€iodoelg twv Npg kot Npo Oa
pmopovcav va, ypnotpomombovy queca, ov vanpyov obdéciua to GYeTIKE ototyein
(UV, ovykévipmon SO, kot condensation sink, CS). Evd axpiny otoyeia ya v
évtaon G vrep®OOVG okTvoPoiiog eivar Obécipuo oe  ekTeETOUEVY KATpOKO
(Lakpoypdvieg HETPNOELS GTOV GTOOUO AKPOTNPIOL 1 dOPLPOPIKES UETPNCELS Yl
axtivoPfoAia ota 310 nm), amd v EAAN, 1060 N cLYKEVIPWOOT TOL dto&ewdiov Tov

Belov amd dopvPopikés anekovicels, 6o Kot 1 T Tov CS mapovctdlovy EAley.

H ovykévipwon tov d10&ediov tov Belov, pmopel TpoceyyIoTIKG VoL VTOAOYIGTEL GOV
HEOT MUEPNOLXL TIUN OO TNV QOTOYPUPIKY ATEKOVIOT TNG KATOVOUNS TOV Omd TOV
dopupopo Aura/OMI tng NASA. Ztig npdoeateg dopueopkés @Toypapieg mov
akoAovBovv (Ewodva 137), amewoviletar ypoUOTIKA 1 KOTAVOUT GLYKEVIPWOOTG
Sotediov tov Oeiov (oe Kohdvo 8 yhw., povada pétpnone DUY) omv meploxy

EVOLLPEPOVTOG.

Aura/OMI - 05/19/2014 10:23-13:38 UT Aura/OMI - 06/16/2014 10:45-12:26 UT
Mass: 0.066 kt; Area: 3306 km’; SO, max: 2.82 DU at lon: 23.81 lat: 37.07 ; 11:59UTC Mass: 2.526 kt; Area: 80601 km’; SO, max: 2.38 DU at lon: 20.48 lat: 36.61 ; 12:23UTC
12 14 16 18

12 14 16 18 20 22 24

Contact: Siman Cam (scarn@mtu.edu)
Contact: Simon Cam (scarn@mtu.edu)
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SO, column 8 km [DU] SO, column 8 km [DU]

0.0 0.2 0.4 06 0.8 1.0 12 14 1.6 18 20 0.0 0.2 04 08 0.8 1.0 1.2 14 1.6 18 20

Ewova 137 H péon nuepiolo cuykEvTpoon tov dtoéediov Tov Ogiov, yia 800 Tpocpateg nuépeg
(19/5 xan 16/6 Tov 2014) otV TEPLOYN HEAETNG, OOV POTOYPUPIKT] OTEIKOVIOT TG KATAVOUNG TOV
0d Tov dopveopo Aura/OMI g NASA (og DU).

Y H ot petpiéton oe Dobson Units (DU) 6mov 1 DU avtistoysi o prjkog 0,001 cm v6 kavovikég cuvinkec. Ia
mopdderypo oAkn otAn 100 DU onpaivet 6t gdv giyape v duvototnta vo copmiécovpe 6A0 10 S10E€id10 TOVv
Beiov avtig ™ oTAng (pLovadiaiov epPadov) Kovtd oty empaveta 1 othHAn Ba gixe dyog 0,1 cm. 1 DU= 2,687 X
10 molecules/cm? (Spinei «.é., 2008).
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Kot avaroyo tpdmo, Ba umopovce 1 tiun tov dto&ewdiov tov Beiov va Ppedet kot amd
evpomaikovs dopvedpovg (Ewova 138), dmwg yio mapdderypa ta apyelokd dedouévo
tov  dopvpopov METOP «ar 1o meipopw GOME-2, g EUMETSAT

(http://www.doas-bremen.de/so2_from_gome.htm).

GOME-2 [MetOp A&B
@ o3msAF 010900 51 4#7
& EUMETSAT Bardarbunga (64.38N, 17.31W) DLR
-40 -20 0 20 40 60 80
o ;
x T :
R THA ;
L= T T Y 20 AL PN 1 B WL - g P R R - 5
40 20 0 20 0 60 80
SO0, column density [DU]
0 1 2 5 10 20 >50
Credit: DLR

Ewévo 138 @OTOYpO@QIKl] OTEKOVIGN TNG OGUYKEVIPMOONS TOv OSwoéediov Tov Ogiov oty
oTROGQUIpa 6TV gvpvTEPN TEPLOYN TS Evpdang, kutayeypappévng amd tov dopveopo METOP
(meipopa GOME-2, EUMETSAT). Hopatnpeiton ovénuévn typn] tov pomov o€ meployn
gvepyonoinong neotsteiov (Iohavdin) Kol Kivior Tov TPOg SVONAS.

[Mveton avtiAnmtd Aowmdv OTL, Yio TOV VTOAOYIGUO HECH OOPLPOPIKMV OEOOUEVMV TNG
oLYKEVTPOOTG TOL 010&e1diov Tov Beiov Ba mpémet va ypnoonomBodv T KaTAAANAo
dopvpopikd dedopéva. Noa onueiwbel 60t otV mpoondbeia avtn, va exkTiundel M
OLYKEVTPMOT oTNANG do&ediov Tov Beiov oV KatdTEPN TPOTOGPAIPO OTO TOVG
d0pLEOPOVG, CNUAVTIKO POAO ToUlovV Ol TOMKEG TNYEC €VIOC TNG TPOTOCPOLPOG
(Vrekoussis «.d., 2013, van Geffer k.dq., 2008). Eite avtéc givar @uokég, onwg ta
noeoiotewn, &ite ovOpomoyevelg, OM®MG Ol exkmOUmés omd  Propnyovikés Hovadeg,
EYKOTAOTAGELS TOPAYWYNG EVEPYELNG K.G. Ko avTifeTa pe 0Tt svpPaivel pe GAla aépia,
ommwg elvar yuo mopdderypo 10 010&eido tov al®dTov, TOL OMOioL 1) SOPVEOPIKY|
EKTIUNMON TNG CLYKEVIPMOONG TOV GTNV OTUOCEOP eV TOPOLGLALEl SVOKOAMES GTOV

avdroyo Babuod (Veefkind x.d., 2011 kot o1 ekel GYETIKEG AVAPOPES).
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Qo1660 M TOPAUETPOG OV TOPOVGLALEL TO PEYOADTEPO TPOPANUL, OGOV APOPA TNV
TPOCEYYIoN TNG OPOUNTIKNG TIUNG NG, eivan To CS. TIpoteivetal 1 ovTIKOTAGTAGN TNG
pe TV T Tov omtikov Pabovg aepoivpdtov, AOD (Kulmala k.d., 2011). To ontikd
Babog pmopel vo vroloylotel eite pe Tov 1010 TPOTO MOV TPOTAONKE Yo TO SLOEEIDI0
tov Oelov (Sopvpopikd dedopéva, ©TO O0pOTO TUNUO TOV MNAEKTPOUAYVNTIKOD
QAaopoTog, o€ unKkog kopotog S00 nm), eite pe PETPNOElg mESIOL OTNV TEPLOYN], Ol
omoieg dtvouv tumikég TG amd 0,05 uéxpt 0,4 (cvvnbog 0,1 — 0,3), pe avdymon twv
EMIYIOTOV TILOV KATO TN OLIPKELD TOV KOAOKOIPLOV KOl HELOVOUEVO TEPIGTOTIKA
o6mov 10 AOD Aappdver tipég vynAdtepeg tov 0,4 (Kaivfitng, 2008). No onueindei
OTL M TEPLOYN HEAETNG, QTN TNG avaTOAMKNG Mecsoyeiov, OviKEL OTI TEPLOYKES LUE TIG
vynAOTEPES TIEG omTkoD PdBovg awmpodevev copatidiov (Higurashi kot Nakajima,
1999). Ztovg aptfunTikoVs VITOAOYIGHOVG TOV TOPATAVE EICOCEMVY 1010iTEPT LEPILVOL
0o pémel va dobel oTIg povadeg mov Ba ypnoomombovy Yo To TOPATAVE HEYED,

€101KA Yo TV GVYKEVTPp®ON TAN0ove Tupnvav Ny kot ) cvykévipoon tov SO;.

Téhog, éxovv mpotabel e€lomaoeig pecorafnong (Sihto k.d., 2009, Paasonen k.d., 2010)
HEG® TPOGOUOIMGNG TOV UNYOVIGHOD Y10 TOV DITOAOYIGUO TOL PLOLOL TVPNVOTOINGNG.
Avtég givarl ylo Toug punyoviopovg kwvntikng mopnvomoinong (kinetic nucleation) ko
Tupnvoroinong evepyomnoinong (activation nucleation) (Sihto «.d., 2009, Kulmala «.d.,

2006) avtictoryo:
Jkin = K [H2S04]? (47)
Jat = A [HZSOA] (48)

omov K kot A givon gumepikol cuvtedeotég mupnvomoinong, icot pe K =5 10™ cm’s™
kat A = 10° s (Sihto «.4., 2006) ko [H2SO4] 1N T CLYKEVTPMOTG TOV BETKOL 0EE0G
KOVTE OTNV EMPAVELL TOV £0GQPOLS Kot 1) omoio Kupaivetar cuviBwg petalhd 10° ko 7
10° popimv cm™ (M axdpo peyordtepeg TEG NG TAENG TV 4 10 popimv cm’®, BA.
Mihalopoulos «.d., 2007). Ot tuég avtéc divouvv, uéom g e€icmong (48), Tipéc yio 1o
J petadd 0,1 kar 7 cm™ s, dnhadn duag TaEng peyéBoue pe owtd mov vIoAoyioTIKE
TEPAPATIKA PE TIC LeETPoElS Tediov otov oTafud tov Akpmtnpiov Xaviov (J = 0,1 —

10 cm®s?).
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To aveoTépo eVPNUATO CLUPMOVOVV EMTALOV, LLE TO OMOTEAECUATO TOV TPOEPYOVTOL
amod €PELVNTIKOVS OOPLPOPOVG, GYETIKA UE TIG TIWES ToL do&ewdiov tov Belov otnv
atpocpapa e Imc. 'Etol, av Bewproovpe o¢ péon Tun g oLYKEVIPMONG TOV
Oeukod 0&€og v TIUN 10° uoplo avé KuPikd €KOTOGTOUETPO, TOTE UTOPOVUE VO
SlEPELVNGOLIE LITO HOPPN TAEYUOTOC otV €vputepn mepoyn g Kpntg, péow
JOPLPOPIKAOV PMOTOYPOPLDY — AMEKOVIcEOV TG TG Beukod o&éog, v petafoin
Tov pvbuovy mupnvomoinonc. EnUEldVETOL 1 VYNA] ovykévipwoon HSO,4 mov
wapoatnpeital Katd Koapovg Tave and neaicteln, Onwg eitval avtd oty votia Itaiia,
OT®MG KOl TEPLOTACIOKE TAVED Omd UEYAAD OOTIKA KEVIPO 1 TOTIKOD YOPOKTPQ

dUGIKEG TVPKAYLES.

Y1ig endpeveg 600 dopveopikéc potoypapics (Ewcdva 139) PAémovpe v katavoun
TOV HEGOV TILADV TOL puOLoy Tupnvoroinong J oy gvpvtepn meproyn g EALGSaG.
210V xaptn TEPAAUPAVOVTOL TEPLOYES TNG ITAALKNG XEPGOVIGOL, TV Bolkaviov kot
™G Kevipkng Meooyeiov, evd oTic KAT® Gkpeg Tov YXbptn epeaviCovrol otn pev
aplotepn TAELPE T TG Popetog Appikng, ot o de&d n dvtikny Kpnm, xopua
TePLOYN LEAETNG TNG Tapovoag epyaciag. O VTOAOYIGHOG £YIve G éva TAEYLO PEYEA®Y
dwotdoewv (Bdoel ToV aképoalwVv TOALATAAGIOV TOL YEWYPAPKOD HKOLG KOl TOL
YE@YPOUPIKOV TAATOVG), OT®G ivat avtd 6TIG €V AdY® QOTOYPOieg (KaTA TPOcEyyion
220 x 170 yAp.) ko yioe avtdv 1oV Adyo Oev givar duvatov va €Qovpe otV d1a0eon oG
apketd akpPn amoteAécpata 6Gov agopd tnv T tov J. O Kdprog Adyog gival ot
SPOPOTTOMGELS NG TWNG TV Beukodv 16viov, Tov Oeukod o0&€og Kol GAA®V
TOPAYOVIOV TUPNVOTOINoNG (.. GUYKEVIPAOGCEIS OUU®VIOG Kot vypaciag). Qg &k
TOVTOL Ol VITOAOYILOUEVES TIES TOV J Yo To EPPAVICOUEVO POVOLEVO TTVPNVOTOINONG
etvan meplopiopévng evansOnociog, oe oyéon pe ekelveg Tig TIRéS J mov Kataypdpovtal
0€ TOTMIKT KMUOKO. ZUYKEKPIUEVA, TO PUIVOLEVO TVPNVOTTOINGNG TOL TTapaTnPNONKAV
pe UETPNOELS Tediov otV meployn HeAétne, dAAote emPefardvovtay (TovAdyloToV
oTNV EUPAVIoN, av Oyt Kot oTtov puouod J) pe Ta dopLPOPIKAE dedopéva Kot GAAOTE OyL.
E&dAlov PBpébnke OTL cuyvd, evdd 0 d0pvPOPOG £0gLve LYNAN T Bsukdv otnv
mePLoyn TG OLTIKNG Kpntng, ev 1o0T01¢ o1 peTpnoelg mediov dev E0e1yvay ELPAVION

TLPNVOTOINGNC.
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Enopévog v tov vmoAoyiopud tov puBuod mupnvomoinong HEC® SOPLPOPIKDV
OEJOUEVMV Ol VTTAPYOVGES OLVATOTNTEG Y10 TOV GKOTO aUTO TAPEYOVV LKL CTLLOVTIKN
Hev, aAAG TEPLOPIOUEVTG OKPIPELOG EKTIUNGT, EVD VTEPEYOVV Ol GYETIKOL VTOAOYIGLOT
HECH TOV TEPOUATIKOV HeTpoemVv Ttediov. To televtaio oyetiletan kot pe To yeyovog
ott ouvnbog éva eovopevo mupnvoroinong £xel Odpkeln Kamoleg Alyec MPeC, eV
OTAVI0. KOADTTEL TO GUVOAO €VOC OAOKANPOL EIKOGITETPOMPOV. MEALOVTIKA Kol GTNV
nepintoon mov PeAtiwbovv T TapexOpueVa S0pLPOPIKAE dedoUEVE VTOAOYIGHOD TNG
OLYKEVTIPMOOTG TOV BEUK®V 6€ €va o TLUKVO TAEYUO EMOAVELNG Kot Brpa xpodvov, N
mAnpoeopia avtn Ba Katactel Eva TOAD yproyto epyareio yio TNV exTiumon Kot yvoon
TNG GTOTICTIKNG ELPAVIONG PALVOUEVOV TUPTVOTOINGNG GE o TEPLoyN, KaBDS Kot g
évtaong kot Odpkelog ovtwv. To yeyovog avtd Oo Pondnoet mepartépw otnv
KATAvONon TOV INYOVICU®V EEMENG TOV POVOUEVOL, OTTMG Kol TNG EMIOPACTG VTOD

GTNV GUVOAKT] OLVOULKY] TNG ATUOGPALPOS TOV TACVITY.

TiEG puBpoU upnvomoinong J atnv supUtepn TtepLox tng EANadag
Aura/OMI - 09/21/2014 11:27-13:08 UT

12 14 16 18 20 22 24
——————

r14
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Tipég puBpoU mupnVomoineng J otV supUTEpn TteploXn TG EAAGSag

Aura/OMI - 10/03/2014 11:52-13:33 UT
12 14 16 18 20 22

42
v

12 14 16 18 20 22 24 B)
Ewévo 139 ®dmTtoypagiki anelkovien TOV TIHOV pupod oynpatiopov J (cs cm? st Y v (o)
21" XentepBpiov 2014 ko (B) 3" OxkroPpiov 2014, énoc ovtoi vwoloyicTnkav pe ™ Porndcia

e&loMoeV necordfnong kat dedopévev do&ediov Tov Bgiov amd tov dopvPopo Aura/OMI g
NASA.

Téhog, oyetikd pe tov pudud peyébuvong twv veoyevomv moupnvav, £xel mpotabetl n

e&lomon (Riipinen k.4., 2007):

GR13=2nm/ Atnzs (49)
N omoio pmopel Vo TPOGOUPUOCTEL KOTAAANAN, OVAAOYO UE TO KAT® OPLO OvViYVELONG
TOV COUATOIOV 6 £va OpIGUEVO TTElpapla Kot avdloya e Tnv dtebéciun opyavoroyia.

[Mopopoteg péBodor vmoroyiopov, éyovv mpotabel kot adiov (Weber «.d., 1997,

Fiedler «.d., 2005, Sihto «.4., 2006).
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9° KE®@AAAIO - LYMIIEPAXMATA KAI ITPOOIITIKEX
EPEYNAX

9.1 Avoke@araimon] TOV PUSIKAOV UTOTEAEGUATMV - GUUTEPUGULATOV

H mapovca o1doktopikn dtpifny emkevipoOnke otnv HEAETN NG OLVOLUKNG TOV
OTLOGPALPIK®V AEPOAVUATMOV KOl TOV SVVOUIKOD TUPNVOTOINGNG QLTMV, GTNV TEPLOYN
™G aVaTOAMKNG Mecoyeion. ZuyKEKPIUEVA TPOYLOTOTOWONKOV LOKPOXPOVIEG CLUVEYELS
LETPNOELS, OMMG KOl evTaTikég dstypatolnyieg, otov Epevvntikd Xtabud tov
[ToAvteyveiov Kprtng oty meployr] Akpotnpiov Xaviov, kabmg emiong Kot eviog e

TOANG TV Xovimv.

Yxondg avtdv NTav M ektipnon g pdlog kot Tov TANOoLE TV OPOVUEVAOV
ocOUOTVOIOV, KOODS Kol TNG KOTAVOUNG TOVS OVAAOYO HE TNV SIGUETPO Kot 1 whovn
emoylokn 1M muepnow Swkduovon. Emiong depsuviniov ot mnyég amd Omov
EKTEUTOVTOL / TTPOEPYOVTAL T ALEPOAVUOTO TNG TEPLOYNG, OMMOG EMIONG 1 YNLIKN KO
OPLKTOAOYIKY] TOVG ocvotact. H épevva €0TIAGTNKE AKOUO GTNV GLVEIGPOPA TNG
OKOVIG TNG TPOEPYOUEVNC Ao TIG EPNUOVS TNG POPEG APPIKAG OTO EMIMEID TOV
OEPOAVUATOV NG ovaToAKTG Mecoyeiov, evad €ytve mpoomdBeia va extiunfodv ot
KOPLlEG €0TiEC EKTOUMNG TOV GOUATIOIOV OVTOV GTNV €VPVTEPT TEPLOYN NG EPNLLOV
Yaydpa. Ocov a@opd oTIg HETPNOES TOL TANOOLG TOV COPOVUEVOV COUOTIOI®V,
aUTEG ElYOV OC 0TOYO TNV EKTIUNGN TS KATOVOUNG TOL TANOOLG, TOL OYKOL KOl TNG
EMPAVELNG TOVS, CNUOVTIKG GTOLYEID TTOL ONADVOLY TNV EVEPYOTNTA TOV EMLPAVELDV
aVTOV 6TV OEEay®yn TOV TOKIA®V QUGIKOYNIKAOV dPACE®Y TOL AdUBAvVOLV YdPO
otV atpoceopo ™G Inc. Axopoa, pe ™ Pondeia TV OEOOUEVEOV TOALETOV
pHeTpNoE®V, HEAETNONKE N CLYVOTNTO EUPAVIONG KOl Ol TAPAUETPOL TOV OEMOVV TO

(QOVOLEVO TNG TLPTVOTOINGNG GTNV TTEPLOYN TNG avaToAkng Mecoyeiov.

Yyxetikd pe v péon ovykEVipmon UALaG TOV OEPOAVUATOV GTNV TEPLOYN TOL
Axpotnpiov, ot petpnoelg oxeddv 10 etdv, amd to 2003 Ko petd, £dmoov HEGES
OLYKEVTPMOOELS Yo pev To PMyg iom pe 38,3 £ 11,2 ug/mg, v 0¢ ta PM3y 5 ion pe 24,7
+ 6,6 pg/m’. Zvvolkd 10 m0G00TO TOV COUATSiOV Tov KAGopatog PMss

Kkatalopfdaver éva mocootd mepimov 66 % emi Tov KAdopatog twv PMig. Ot
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vynAdtepeg TWEG Yy o copatioww PMiy mapamnpndnke o6t epeaviovior tovg
KaAokoptvovg pnveg lodAo kot Avyovoto, pe tovg punves PePpovdplo, Ampiiio Ko
Méio va akorovBovv. Ot eEGPoelg TS GLYKEVIPOONS TOVG AVOIELATIKOVS HUNVES, KOOMG
KOL 1 ELOAVIOT TOVG UNVES OTOVS VYNAMV TILAOV TUTIKNG amdkAong, oyetilovtal pe
TNV EUEAVION UETAPOPAS okOVIG amd v Popewa Appikr. Amd v GAAn, ot
YOUNAOTEPEG GUYKEVIPADGELS TOPATIPOVVTOL TOVS XEWEPIVOVS UNVES, LE TNV EAAYIOTN
péon unviaio tn, tov pve AgkéuPpro. Ot vypég KoTakpNUVIGES TG TTEPLOOOV
EVUVOOVV TOV TOKTIKO KoOBopIopd NG OTUOCEOPAG OO TO OLOWPOVUEVO COUATIOW.
Kotd avédioyo tpdémo, to xAdouo PMzs tov copoatidiov epgovilel vymAdtepeg
OLYKEVIPMOELS TOVG UNveEG Avyovoto, IoviAlo kou Okt®dPpro, Kot YopunAOTEPEG TOV

Aexépuppn ko tov lavovapro.

Yvvolikd mapatnpnOnke Ot N dupopd petad Bepvig Kot yelepving mtepLddov elvar
peyolvtepn tov 10 povadov yia ta copatiow PMig (kaiokaipt 42,3, yeyovag 33,0
ug/m?’), eva kat v To PMay s 1 dtapopd peTa&d Tmv Teptddmv glval EmioNG ONUOVTIKY
(karoxkaipt 29,3, xewwovog 20,2 ug/ms). H dapopd avt) mpoceyyilet yuo ta pev PMyg
10 40 %, Yo d¢ ta PM2s 10 30 %. Ot tipéc avtég eivar onpoaviikég kot €(ouvv vo
KGvouv, TOGO WE TNV TOMKN TOPAy®Y] CcOUOTWOioV, 060 kol Tnv mopeio mov
aKoAovBovv ot aépieg pdlec mov peTaEépovy agpoivpato Kabmg mpooeyyilovv v

eEetaldpevn meploymn g avatoAkng Mecoyeiov.

Ta gvpfjpata avtd, 1060 OGOV APOPA TIS TES GLYKEVIPOGNS, OGO KOl TNV £VIOvN
unviaio dtaKOpoven avt®v, Bplokovtal 6e cupeovia Le GALES epyacieg mov Exovv
mpaypatoromBel oty meployn Ko emPePordvovv v KaBopioTiKy GLVEIGPOPA GTA
eminedo TOV ®POVUEVOV COUATOIOV Kot TNV SUVOUIKN TNG OTHOCOOPLS GTNV
TEPLOYN, TOV PLGIKAOV TNY®OV agporvpdtov (Bdrlacca, appikavikés Epnuot, Proyeveig
depyaoieg, d0CIKEG TVPKAYIES), TOV aVOPOTOYEVOV TNYOV (LETOPOPES, PLOUMYOVIKEG
OpacTNPOTNTEG KTA.), OAAG Kol TNG HETEMPOAOYIOG GTNV TEPLOYYN] TNG OVOATOAMKNG

Megcoyeiov.

Oocov apopd T péoeg emnoleg TWEG, ol TWESG tov PMig epuedavicav oyetikn
otafepotnra yuo v mepiodo 2003-2010, pe T1¢ péoeg etoteg TEG va KupoaivovTot
TPOCEYYOTIKA HETaED Tov 30 ko 40 ug/mg. OAeg ot TYég yoo v mepiodo owtn,

Bpiokoviot kdtm tov Bespobenuévon and v Evponaiky ‘Eveoon etoiov opiov tov
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40 ug/m?’. E&aipeon amotédece n péon tyunq tov €tovg 2013 6mov n Tl twv PMyg
eppavice avénuévn tun (53,3 ug/mg), av kol Oo mpémel to emoOpeva ypdvia va
depeguvn et katd moco emPefordveTor To TaPATAV® VPN TG avENONG TV PMyy.
H péon mym tov PM2s, n omola xataypaenke 1o érog 2007 (17,2 ug/m3), elvan
vynAdTEPN TOGO TOL €TNOOL Opiov mov &xel Beomicer n Apepikavikny Ymnpeoio
[Tep1drrovtog (EPA 15 ug/m3), 000 kot exkeivov tov [Maykodouiov Opyaviopod Yyesiog
(WHO AQG 10 pg/m®). H péon i tov PMa s kiveitar 6Ty eptoyr] GLYKEVIPOGEDY
T0V opiov g Evponaikng Eveoong, énwg avtd kabopiletarl and tv Kootk Odnyia

2008/50/EC (20 pg/m®).

ZHETIKG PE TNV MUEPNOLX SOKVUOVOT] TOV OLOPOVUEVOV COUATIOIMV GTNV TEPLOYN,
wapatnpnOnke avENon avTAOV TV MUEPO KOl TTMOCN TMOV GLYKEVIPOGE®MV KOTE TN
dbpkera g voktac. Ov younAdtepes tués PMig kataypdenkav vopic to mpoi,
petagd 9:00 ko 11:00 m.p., tomkn dpa, pe THES KAto Tov 15 pg/m3. MdéMota
wapatnpnOnke 0Tt KAOMOS KIVOOUAOTE YPOVIKA OO TO KOAOKOIPL TPOS TOV YEIUDVA M
eUPavion Tov glayiotov Kabvotepel mePLosOTEPO, pPavileton SnAadn Alyo apyotepa.
Kotd ™ dupxedr g pépag, dV0 KOPLEES KAVOLV TV EUEAVIGT TOLG, M pid TO
peonuépt, neta&v 13:00 — 15:00 p.p., kot n 0e0TEPN apYd TO OMOYELLLO, GTO OLACTNLLOL
18:00 — 21:00 p.p. Ta péyrota avtd GLVOEOVTOL AUECH UE TIG TOTIKEG TNYEG EKTTOUTNG
COUATIOIMV KOl L0 GLYKEKPIUEVO LLE TNV KIVNOT TOV TPOYOPOP®V KOl TNV AEITOLpYin
myov BEpLovong eoOTEPIKOV YOpwv. E1dikd 10 deg0Tepo HEYIOTO, EVIEXOUEVOS VL
GULVOEETOL KO LLE TIG OAAAYEG GTO VYOG TOL OPLOKOV GTPMOLATOG GTNV TEPLOYN, TO OTOLO

KATA TIG Bpadvveg Mpeg Tapovctalel pLeimon.

[No v extipnon tov emmédov TV oMk®V copatdiov PMiy, 6nwg emiong kot
ekelvov TOL KAAGUOTOG TOV AENTOV COUOTOIOV, ypnotpomombnkay kot mpdTumeg
oTaOKEG HENOOOL TPOGOIOPIGHOL aVTMVY. VoMK Tpaypatomodnkay 139 nuépeg
24-wpng derypatonyiag otov meptaiiovio y®po Tov 6Tadpov tov Akpotnpiov. Mg
tov derypatoAnmn Andersen 45 x 9 = 405 deiypoto, evéd pe tov Sequential 94
delypata (Muepnotleg LETPNOELS 24 wPOV).

Mo 11c petproelg pe tov mpookpovotnpa Andersen Bpébnke cvvolkd yio T 5
OEIYLATOANTTIKEG TTEPLOOOVG [0l EUPETIKA KAAT] GLOYETION HETOEL TV OAMK®OV PMig

OLOPOVUEVOV COUATIOIMV Kol TOL KAACUATOS TV 5 HKPOTEPOV GTUSIWMV GLALOYNS
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COUATIOKNG VANG, ToL KAdopatog onAadn PMss. H cvoyétion Pearson £dmoe évav
ovvteheot ico pe 0,923. H péon tun tov PMy Bpébnke ion pe 38,3 £ 17,2 ug/m3
T mov mpooeyyilel avtv mov éxel Ppedel pe tig petpnoelg tov Beta radiation
attenuation monitor (FH 62 I-R). Avtictowa, n péon tun tov PMs 3 Bpébnke ion pe
21,1 £12,2 ug/ms. To mocoot1d Twv PM3 3 enl Tov PMyg xopdvOnke ano 30,4 ¢wg 79,4
%, pe péon tun 53,4 = 11,1 %. H katovoun palag pe tov Andersen mapovoioce 600
KOploL HEYIOTO, VO OTIS OLOUETPOVS TOV AETTOKOKK®OV COUATIOIMV GE SOUETPOVG
pikpotepeg Tov 1 pum, Kot éva 0e0TEPO GE OEPOSVVAIKEG OLULUETPOVS TTOV KLHLOEVOVTOL
petasy 3,3 ko 9 um. Xvvolkd ot gvpebeioeg péces TIUEG CLUPOVOLV UE EKEIVEG
GAAOV EPYOCLDV GTNV TEPLOYN, WOOUTEPA Y10 TEPLOYES UE EVIOVO AYPOTIKO 1 OOGIKO

YOPOKTNPA, Kol Oyl TOGO UE PLETP|OELS OE OOTIKEG TEPLOYES.

EmumAéov, pe 11 otabuikéc pebodovg mov ypnoomodniay, Kotéstn dvvatd vo
yivouv KoUTOAES GLGYETIONG HETAED TOV JPOP®V 0pYEvVmOV OV YPNGLLOTOONKOY
Kot vo, EKTIUN000V TEPAUTEP® 01 SLAPOPES TEYVIKEG OELYLOTOANYIONG TOV OL®POVUEVOV
copotdiov. Tnv peyaddtepn ovoyétion Pearson epgdvicav ot Téc tov Beta
radiation attenuation monitor (FH 62 I-R) ue ekeivec tov derypatonmmn Sequential.
‘Etor yuo mopdaderypa, oty derypatoAnyic tov  Ampidiov tov 2010, O6mov
TPOyUATOTOmONKE TOpIAANAN detypotoinyio pe to dVO awtd Opyava, Ppédnke
KOVOTTOMTIKY cvoyETion pe Tun Pearson=0,76 Bacel g Evponaikng (2004/470/EC)
Kot g Apepicdvikng vopobeoiog (CEN, 1998), evd n avaioyio peta&d tov TGV T0U
Sequential mpog ekeiveg tov FH62 I-R (Beta) éyet tyun ion pe 1,2 omv mepoyn
Axpotpiov. Or mapdAinieg detypatoAnyieg pe to dd@opa Opyovo Kol TEXVIKES,
TPOYLOTOTOWONKAY GE OLOPOPETIKES TEPLOOOVS TOV ETOVG, IE OKOTO TNV EKTIUNGN TNG
EMOYLOKNG OLKVUAVONG TNG GVGYETIONG TOVS. 'ETot Yo mapdderypa 1 TIU GuoyETIoNG
Sequential — Beta ywo @fwormpivi mepiodo tov £tovg (OktdPprog 2009) édmoe Tiun
Pearson ion pe 0,60.

21 cuvéyelo peAeTONKe N Tpoéhevon TV aepiov poldv mTov eOdvovy GtV TEPLOYN
tov Axpotpiov. H avdivon pe to povtého HYSPLIT éywe yio ta €t 2005
(ueTprioeig Yo o KAGopo v PMys) kot yia to 2008 (uetprosig yio PMyg). Amd v
OTOTIGTIKN aAVAAVLOT TV 0MGO0TPOYLDV TPOEKLYE Lo TOAD KOAY eTavaiapBavopevn
Katdotoon Tov aepiov paldv mov @eBdvovv oty avotolkn Mecdyelo, [e TOVG

Bopetovg Kot PopeloduTIKoVg AVELOVG VoL KUPLOPYOVV GTNV TEPLOYY|, LE TOGOGTH TOV
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Kopaivovtal yw Tovg Bopeovg amd 27,1 €mg 33,6 % wor v Tovg PopeoduTIKOVG
oxeddv otabepd oto 18,1 — 18,2 %. Avtd onuaivel 6Tt 11§ TEPLOCOTEPEG NUEPES TOV
étoug, otnv meproyn g dutikng Kpnmg ebdvouv aépleg naleg and meproyés, gite g
NTEPOTIKNG XDOPpog (kevtpikn kot Bopeta EALGSQ), gite g evphtepng meployng g
Kevipikng Evpomng. Qg ek to0TOL Qaiveton OTL, TEPA amd TIG PUGIKEC TTNYEG TTOL
wpoovopEpOnkay (Zaydpo, Mecoyelog BAhacoa), oNUAVTIK) QoiveTol Vo givol Kot m

GULVEIGQOPE OCTIKMOV 0EPOAVUATOV a0 TOAELS TNG EALADOC 1] YELITOVIKDV YOPOV.

AxoloV0w¢ €ytve mpoomabelo EKTIUNONG TNG YNUIKNG GVOTACNG TOV OUMPOVUEVOV
copatdiov. o v ektipnon xat’ apynv g cLYKEVIPMONG TOV POCIKOV OVIOVI®OV
KOl KOTWOVI®OV OTO  ATHOCQUIPIKO TePPAAlov Tov otalfpod T0v  Akpwtnpiov,
avaivOnkov 20 oepég eidtpov tov derypatoinmn Andersen (cuvoiikd 180 @iltpa).
[Ipokeévov va OmMOKTNCOLUE MO EKOVA EMOVOANYILOTNTOG KOt KAALYNG TOL
GLUVOAOL TOV TEPLOOMV TOV £TOVG, Ol GEWPES OVTEG TPOEPYOVTOV OO SLUPOPETIKEG
JEYHATOANTTIKEG TteplOdoVG. Amd tv avdivon Ppébnke o6t 10 GOpolcua TV
OLYKEVIPOOEMY TOV UETPOVUEVAOV aVIOVI®V (YAwplovyd, Bpoptodyo, vitpikd, Oeukd
Kot o&oAkd 16vta) tvar vYNAOTEPO TOL aVTicTOrXOL ABPOIGHLATOS TV HETPOVUEVEOV
Katwovtov (vatpiov, appmviov, KaAiiov, payvnciov kot acPectiov), pe ta Ogukd
aviovTo vo KotaAouBdvouv To HEYOALTEPO TOGOGTO. AMIGTOONKE GLVOMKA Lo
coPNG EAAELYT KATIOVIOV GE GYEOT LLE TNV TOPOVGio TV avioviev (Adyog avidviey /

Katoviov = 1,2 —5,4).

Eniong mopatnpnOnke Ot1 vmdpyel oyupn cvoyétion UETaED TG EAAEWYNG TOV
KATWOVIOV KoL TS GLYKEVIP®ONG Tov Betkod oféoc (Avyovotog 2007 R? = 0,792,
IovAog 2008 R? = 0,767). Avto pumopel vo amotedel pia €voeln g oyvVPNG
napovciog Tov Beukod 0&€og kot Tov Beuxkod OUUOVIOL GTNV ATHOCOOIPO TNG
avatoMkng Mecoyeiov, 1 omoio emnpedleton katd KOpov omd afpleg HALES
poepyOueves amd PopelodvuTikéc kot Popeloavatokés dlevBuvoels, Kot ot Omoieg
JEPYOVTOL TPONYOLUEVDG TOVED OO HEYAAR aoTiKd KEvTpa. EEGAAOL 1 mOAD koAn
CLGYETION TOV OUUOVIOKOV e To Beukd, 1Wdwitepa 060V 0popd To AENTE coUATiOW,
VTOONAMVEL ETIONC TNV IGYLPT|] TOPOVGIO GTNV ATULOGPALPA TG OVOTOALKTG Mecoyeiov
TOL J10AVTOD GTO VEPO GAaTog Tov Beukov appmviov (@ammonium sulfate) (R = 0,84 —
0,96).
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Bpébnke emiong 011 a0 16vTo OeuK®V, OUUOVIOKOV KOl KOAIOV, CUYKEVIPMOVOVTOL MG
eMl TO TAEIOTOV OTO AEMTOKOKKO KAAGHO TV copatdiov. Avtifeta, ta 16vio tov
yAopiov, Ppopiov, payvmociov kot acPectiov, kaBOG Kot TO VITPIKA 0oviOvVTa,
OLGGMPELOVIOL KLPIOG oTa YOVOPOTEPO OCOUOTIOW, &V To OEUAKA oviOvVTOL
eneavifouv vYNAEG cLYKEVIPMOELS HALaG Kol oTlg 6v0 Kotnyopieg couatdiov. Ta
0vTo KoAiov eueavifouv o GNUOVTIKY KOPLPN oTo AETTA KAGOUOTO, 1) Omoid

OLVOEETL LE EKTTOUTES OO SOCIKES TLPKAYLES N €V YEVEL KA oElS Propalag.

Ta Boldocilo agpoAdpata, mAovclo og 16vTo YAmpiov, payvnoiov, koaiiov, vatpiov,
KaBmg Ko 6€ ViTpkd 16vta, Kavouy aeOn v mopovcio Tovg oTo aEPOADLATA TNG
TEPLOYNG, 1010UTEP OTO TPDOTO GTAGIO GLAAOYNG TOVL detypatoAnmtn Andersen, otddia
OV OAVTIGTOLYOVV OTO UEYOALTEPO alwpovpeva copotidw. EEGAlov, onpovtiknh
oLoYETIoN TopatnpNOnke Katd mepintmon peta&d g ovykévipoong paloc tov

YAOPLOVTOV Kot TV VITPIK®V aviovtov (R=0,75).

2UVOMKA, Ol TOPOTNPOVIEVEG CUYKEVIPMOELS TOV YAOPLOVI®V Kol T®V 1OVI®V vaTpiov
Kot kaAiov, epneaviCouv PLGLOAOYIKA AVENUEVES GUYKEVIPMGELS, GOV ATOTEAECLL TG
LKPNG AmOGTOCNG TOL £PELVNTIKOL otafol Tov Akpwtnpiov and v Bdracca. [
™mv mAstoyneio Tov eiltpev Tov aveAvdnkav, Bpédnke 6t o Adyog CI' / Na* sivou
péxpt ko 4 eopég yaunidtepog and tov avtictoryo Adyo oto Baracovo vepo (1,18). H
EMeY” oLt TOV YAOPLOVTOV 6€ oxéon Ue T 1ovta vatpiov, pmopel va amodobel otig
YMUKEG avtidpdoelg otig onoieg cuppetéyet o NaCl kot ot omoieg 0dnyovv peta&d tmv

GAA®DV GTOV GYNUOATIGHO VOPOYAMPIKOV 0EE0G GTNV AEPLL PACT).

Extog amd v ymuikn avdivon tov @idtpov ard tov Andersen, mpoypotomomdnkay
Kot avoAOGeES GIATpOV SlapéTpov 47 MM, pe agpOAVUATO TOV GLAAEYONKAY LE TOV
detypotonmn Sequential, oe derypatoAnyieg mov Edafav ydpo o€ S1GQOPES OE
OLPOPETIKEG EMOYEG TAOV ETMV. XVLVOMKA 1 OAMKN péon ovykévipworn twv 10
LETPOLUEVDV 10VI®V, TO POwvonmpo 2010 rav poig 0,79 ug/m3, oe avtifeomn pe to
eOwonwpo Vo etdv mpwv (2008) 6mov M ovykévipwon dayyiEe to 6,97 ug/m3,
KATOYPAPOVTOGS T TOV® amd 8 Popéc peyaivtepn o€ oxéon pe to 2010. H peioon
avtn pmopel va Bewpnbel oe peydAo TOGOGTO OMOTEAEGUA TOV TEPLOPIGHOV TV
avOpOTOYEVAOV EKTOUTOV BeuKdV 10VI®OV, KOOGS 1 T TOVG GTASINK( LEWDVOVTAY,
egetdlovrag v eBvomwpivy mepiodo, kvodpevor amd to £tog 2008 mpog to étog 2010
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(2009: 1,91 ug/m?’). To mponyovuevo evpnuo emPefordveror and omd TIG HETPNOELS
TOV 10VTOV acPeotiov, to omoio amoTeAoVV deiktn ¢ enl 10 TAeioTOV AvOp®TOYEVODE
OWKOOOMIKNG 1M HETOAAELTIKNG Jdpactnpomtag. Avtd eu@dvicav peiwon ot
LETPOVUEVT] GLYKEVTIPMOT TOVG, amd 3,28 ug/m3 10 EBwomwpo tov 2008, ota 1,25
ug/m3 10 POwoT®Po Tov 2009 (ko 1,71 ug/m3 mv dvoiEn tov 2010) ko oto €Hpog
and 0,90 éoc 1,22 pg/mg, 10 @Owomwpo tov 2010, emPePoinon ™G petwPEVNg
O1KOOOKNG Opactnpidtntag otny meployn ond to 2010 kou émetta, AmOTEAEGUO TNG

OLKOVOLLKNG Kpiomg Ttov EMAnEe T ydpa.

EEGAdov, o ovvieleotng Pearson peta&d ) ovykévipoong tov ClI og mpog v
aVTIOTOYN OAIKN GLYKEVTPMOT WOVIOV Yo TS mePLOoovs v etdv 2008-2010 mov
mpaypatoromOnkay derypotoAnyieg Nrav icog pe 0,930, yeyovog mov deiyver v
woyvpn moapovsio TV BOAUCGIOV AEPOAVUAT®OV GTO OTULOCEUPIKA GCOUOTIOW GTNV
nepoyn. Axopo mopatnpndnke 0t vdpyel LYNAOS Pabudc cuoyétiong HeETaEy TV
VIOV YAopiov Kot Tov Beukdv avidoviov, pe éva cuvieheotn Pearson ico pe 0,814,
TPAYUQ TTOL TGTOTOEL TNV KaBoploTiKn emidpacm TG OAAAGCAS TNV ATULOGPALPO TG
avatoAkng Mecoyeiov, KaBdg Kot TNV GNUOVTIKY GUUPETOYN TOV Oeuk®dv avidviov
070 KAAGUO TG ampoVUeEVNG coUaTOlKkNG Lalag PMig otnv meptoyr| TG avotoAMKng

Meooyeiov.

Emiong, mapd v HePIK] CLGYETION TOL TTOPATNPNONKE Yo To YA®PLOVTO LE T 1OVTOL
vatpiov (Pearson=0,557), mapatnprnke pio EAAeyn tov 10vIov yAopiov (6nog kot
oV mepinTtmon tov dstypdtov tov Andersen) koi Ppoupiov oe oyéon pHe TIG
OVOUEVOLEVES CLYKEVIPMOELG TOL OVOUEVOVTOL PBaci{OUEVOL GTOVG AOYOLG TTOV £XOVV
pe ta avtiotorya Kotdvio (vorpiov kot poyvnoiov) oto Bordccio mepifaiiov. To
EMelpa avtd, VPN KOO Kol 6€ GALES EPYAGIES TOV AVOPEPOVTOL GTNV OVOTOALKT
Meooyetlo, pmopet vo e€nynbet ev péper pe Pacel tic ynuikésg OpAaoelg oTic Omoieg
GLUUETEYOVV T TpoavaPEPBEVTA aviovTa, oynuatiloviag Eva GOVOLO VEMV EVOCEWMV,
6nwg HOBr, Br, , HBr, BrCl, HCI, Cl, HOCI, BrCl. Anddei&n g dmopéng tov
TOPOTAVE® LUNYOVIGHLOD, ATOTEAEL TO YEYOVOG OTL O GLUVTEAEGTNG GLGYETIONG HETAED TG
SPOPAS TOV GLYKEVIPOGEMY TV Beukdv mpog Ta 10vta acPeotiov epeaviCel Tun
0,675 ¢ mpog T0 EAAEIp 1OVTOV YAmpiov Tpog eketva Tov vatpiov. To otoryeio avtd
delyvel 0Tt KBS T Bsukd emkpaTodv Evavtl TOV 10VIOV acBectiov, dnUiovpyovv va

16YVPO OEWVO TEPIPAALOV GTNV EMPAVELL TOV COUATIOIOV, ILE OTOTEAEGLOL VO, EVVOEITOL
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1 EVEPYOTOINGT YNUK®OV UNYAVICU®Y TOV EVVOOVV TNV avATTLEN TOL EAAEIUUATOC TV
aAoyoOVOUY®V aviovIiov yAwpiov kot Bpopiov, HEGH TOV GYNUATICHOD JEVLTEPOYEVAOV

EVOOEMV.

E&dAov, ot avtiotolyolr cuvieheotég Pearson yia 1dvta avOpwomoyevovg Katd KOplo
AOyo mpoélevong, OTmG ival To OUU®VIEKO 160V, Ta Beukd kot To acPéotio Ppédnkav
ioot mpog 0,555, 0,793 war 0,811, avtictorya. To yeyovdg avtd dnidvel v 1oxvPY
emidpacn TV SpacTNPOTHTOV TOV AVOPOTOVL oTNV €LPVTEPN TEPLOYN, TOMIKNG 1
OTOLLOKPVGUEVIC KAMULOKOG, TTOV apOopovV KuPIwg TIC HETAPOPES, TNV Bépuravon tov
KTIPIOV Kol €V UEPEL TNV TOPUY®YT] EVEPYELNG, OTOL GLVTEAEITOL KOWVOT OPLKTOV
KOVGIU®V, 0ALL KOl TNV OIKOSOUIKY], LETAALELTIKY Kot €E0pLKTIKY dpaoctnpidotra. H
evpebeico vYNA T CLOYETIONG TOV KOTWOVIOV KOAOL HE TO OEVOL PMCPOPIKA
wvrta (Pearson = 0,978), delyvet 0Tt TaL 00O YNk €101 TPOEPYOVTAL A0 KOWVEG TINYEC,

evogyopévog amd ) Bepukn enelepyacio Propdlog M 11 0GIKES TVPKAYIES.

INo mmv depedhvnon tov emmé€dov KAmolwv Pacik®dv UeTOAA®V (YoAkdS, YPOULO,
oidnpoc, HOALPOOG Kol VIKEAMO) OTO  OLOPOVUEVO COUATIOW TNG TEPLOYNG,
npoypatotomOnKay avoAvcelg pe T péEBOd0 NG QUCUOTOCKOTIOG OTOMIKNG
amoppoéenons. Bpébnke 611 T 4 Bapéa PETOAAN TOV OC €L TO TAEIGTOV TPOEPYOVTOL
and avOpomoyeveic dpaoctnpiomrec (Cu, Cr, Pb xow Ni) mapovoidlovv youniég
OLYKEVIPMOOELS, GE GUYKPION HE TN GLYKEVIPMGYN TOV GLONPOV, OV gUPaVIfETOL
avénpévn, kabog amotehel Pacwkd otoreio Tov Aoy ™G IMmc. Ot cuykevipdoelg
avtég Pplokovtal 6 cLUEOVIN pe GALES epyaciec Tov £xovv Yivel TNV TEPLOYN TNG

VOTI00VOTOAKNG Meooyeiov.

And v avdivorn dwmetddnke 6Tl 0 YOAKOS, TO YPOUO, OAAL Kol 0 HOALPOOG
OLYKEVIPOVOVTOL GE UEYOAVTEPO Pabud ota yovopd ocopatiole pe OdpeTpo
peyoAvtepn tov 4,7 um, eved 10 VIKEMO eUQOVICEL TNV LYNAOTEPN GLYKEVIPOGT GTO
VIEPAENTA copaTiOW pe SaueTpo Hkpotepn tov 0,4 um. Yrmoloyiomnke pio KoAn
OLGYETION TOV GLYKEVIPMGEMY GLONPOL UE TIG avTioTolyeg TV emmédmv PMig kot
PM21 (10 @Bpotopo dnA. tov 4 tehevtaiov @iltpov tov Andersen), pe Tiég R ioeg
npog 0,64 kou 0,75, avtictoryo. Extdg avtod, mopatnpndnke Tt 01 GLYKEVTIPOGELS TOL
ownpov elvar Wwitepa avENUEVES, Le TNV UECT OMKTY GLYKEVIPMON Vo EETEPVA TO
2,25 ug/m3, n omoia empepileTor oyeddv 10oémoca o610 Aentokokko (PMaz1) kau to
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xovopoOKokKko kAo (PMa 1 10) Tov copatidiov. Ta tapoardve deiyvouv v dmapén
LG VYNNG GVYKEVTPOONG VITOPAOPOL GLONPOL BTNV TEPLOYN, TOV oYeTI(ETON UE TNV

EMOVOLDPNON TNG OKOVNG OO TIG 0OIKES OPTNPIES KOt TIG YOP® OYPOTIKEG EKTAGELG.

AxolovOnoe N extipnon ¢ ovykévipwong tov opyavikod (OC), otoryeiakov (EC)
kol popov avipaka (BC). H péon nuepnoto cuyk€vipmon Tov Lovpov avipako wov
petpndnke to ypovikd drdotnua 09/08/2007 £wg 29/08/2007Mtav 691,2 £ 222,0 ng/ms.
[MopdAinio, TG MUEPEG OVTEC KOTOYPAENKOV Ol VYNAOTEPEG HECEG MUEPNOLEG
ovykevipaooelg PMig, PM; s kot 10viov kaiiov, kaBdg ftav nuépeg mov ekdnimonkoy

JUCIKEG TVPKAYLEG OTNV NAEPOTIKT YDOPO KOt TV ZIKEALQ.

H péon ovykévipmon tov oAkobd avOpaka (TC), 1o 4Opoispa TOL GTOYEIKOD KAl TOV
opyovikod KAhGopotoc, Ppéonke iom pe 1,9 pg/m®. Emmléov o Adyoc OC/EC
vroroyiomnke icog mpog 2,8 + 1,0, pe to kKAdopa OC va anotedel T0 KOPLO HEPOS TOL
TC, ocvvewspépovtag mepimov to 70 % tng oAkng pdalog dvBpako oto copoTidowe g
epLoyNG. Alamot®dnke 6TL | GLVEIGPOPA TOL OPYAVIKOV AvOpaka 6TO KAACHO LAloGC
tov PM1o copatdiov kopaivetar oto 11,8 + 6,2 %, vrdpyet ioyvpn cvcyétion petasd
OC ka1 EC (R? = 0,74), evé 1 ovoyétion EC — PMyo mopovotdleton pkpdtepn (R% =
0,61).

O Mdyoc OC / EC gpoavice tTyég peyaidtepeg tov 2, av Kot Kabdg Kivoduaote amd to
2008 mpog 1o 2010 N T Tov AdYoL awToVL pewdveTan and 5,8 og 2,4. Tiuég tov Adyov
avToD HEYOADTEPES TOL 2, ONAMVOLV TNV OELTEPOYEVI] TPOEAELGT TOL OPYOVIKOD
dvBpaka TV ovOPAKIKOV OEPOAVUAT®OV, HE TNV TPOEAELON TOV aepimv poldv vo
emnpedlovy CNUAVTIKE TNV HETPOVUEVT] CLYKEVTPpOOT KAaoudtwv dvBpaka. [Tapodia
avtd Kot avtifeta mpog TV mponyoduevn tdorn peimong tov Adyov OC / EC, n
ovykévipoon tov TC av&dvetar otadlakd, PE T GVYKEVIP®ONG OAKoD vOpaio
otV detypatoAnyia tov Kohokaptot tov 2008 ota 2,7 ;,Lg/m3, 10 EOvoTwpo 2009 cta
3,1 ug/m3 Kot 10 Owonmpo tov 2010 ota 3,4 ug/m3. Eniong mapatmpodpue 6t evod M
T tov OC mopapével oyeddov apetdfintn, n tiun tov EC avédverar ypdvo pe to

xpOVO.
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Oocov apopd TV GLVOMKN TOGOCTINH0 GUVEICEOPE NG KAOE HOG YMUKNG ORAdOG
(avidvtov, KoTOVIOV, UETAAA®V Kol OAlkoD GvOpoka) oty cvvolkn ualo Ttov
KAdopatog PMig Bpédnkav yia ta £tn 2007 kot 2008 avticTtotyo T0606TH GUUUETOYNG
toa pe 68,7 % wou 31,8 % v to avidvra kot yio ta katovra 12,7 % ko 20,7 %.
EmumAéov petpnnkav og mocootd ent g oAkng pnalag 5,9 % Papéa pérarra, 1,7 %
pavpoc avlpaxog wor éva 11,0 % mapépewve ampocsdidpioto yw 10 €tog 2007.
Avddroya, yio to 2008 0 opyavikdg dvBpaxag vrorloyiomnke oto 10,5 %, 0 oTor)E0KOG

avBpaxac 6to 0,9 % Kot T0 amPosdOPIeTO T0G06TO 610 36,1 %.

[Ma v 1oAN tov Xaviov 1 KaTavour autr JlopOopOTOIEITOL LEPIKMG UE T 1OVTA VO
CUUUETEYOVV GE £V TOG00TO oL vrepPaivet To 1/3 tov cuvdrov g pudloc (35,9 %),
OV 0pyavikd avOpaka vo akoAovBel pe mocooto 22,9 %, to pétaiia pe mrocooto 17,0
% (cov amoTéAEGUA TNG EMOPACNG TOV UCTIKMOV TNYOV EKTOUTNG COUATIOI®V), O
oToyEwWkOg GvOpokas pe mocootd 6,5 %, eved va onuavtikd pnépog avtg (17,7 %)

TOPEUEIVE ATOVTOTOINTO.

Eniong, mpaypatomodnke oTatioTIK) avAADOT) TOV 0E00UEVOV GLYKEVTPOONG HAlag
OLOPOVUEVOV COUATIOIMV, L€ CLGYETION TNG TPOEAELONG TMV aepimV paldv, Yo TNV
mepLoyn Tov Akpwtnpiov, yia ta £tn 2008 kot 2010. Kataypaenkav kdmoto eEapetid
Eviovo. aIvOpEVO PETOQOPAS okOvng amd tv Popewn mopabordcoio Cdvn g
Appicg (xopeg APom, Tovnoia kot Alyepio) mpog v TEPOyN NG OVOTOMKNG

Mecoyeiov.

Eniong moapampnOnke 011, katd TPOGEYYIOT, Ol TYHES CLYKEVTIPMOONG KVUAIVOVTOL GE
emineda kdt® TV 35 ;,Lg/m3 og m0cootd 60 %, peta&y 35 kot 50 ug/m3 katd 20 %,
evd 10 voAouro 20 % mapovctalet TIEG LeYOADTEPES TOV NUEPNGLOL BecpoBeTnuévon
opiov twv 50 j,tg/m3 (35 vrepPhoeig / nueporoyiaxod €tog). EmPeformbnke 6t1 moAAEG
and Tic vrepPAoEl; avTEG, OPEIAOVTOL OMOKAEIGTIKA N €V HEPEL GTO QALVOUEVO
peTapopds okoévng amd v epnuomomuévn {ovn g Popeiov Appikng, evod kot 1
CLUUETOYN OOTIKOV ogpoilvpdtowv ovuPdiier omv avénon g palog Tov
OEPOAVUATOV TNG TTEPLOYNG, OTMOC YO TOPAOEIYUO LE TNV UETOPOPE avOp®TOYEVAOV
pOmwv amd peydio aoctikd kévipa (Adnva, Kovotavrivoumodin xtl.) ywoo peydieg
YPOVIKEG TEPLOOOVG TOV O€pOvG pE TOVG TVEOVTEG POPELOAVOTOAIKOVG OVELLOVG
(neAtéua).
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Ymoloylomke 0Tt 1 ota 3 @ouvopevo HETOQOPES APPIKOVIKNG OKOVNG OV
KOTOYPAQOVTOL GTNV TEPLOYN TNG avoToAknG Mecsoyeiov, etvar évtova. EmmAéov, éva
10606Td TS tééNg Tov 10 % cvpPaivel v mepiodo lovviov — ZemtepPpiov (Bepvn
nepiodog), evd Tto KOpLo pépoc, mepimov 10 90 % avtdv, ektvAicoeTon TO §-pnvo,
OxktmBpiov — Maiov (yuepwvi mepiodog). Bpébnie OtL Kuplapyovv e GLUUETOYN Ot
aépleg pdleg amd v Apom, pe 92 epgavicelg GLVOAMKE, €vd akoAovBovv og
ouyvotnTa epeavions n Aidyepia ko 1 Tovnoio (pe 59 kot 49 gpeavicelg GuvoAkd,
avtioToya), yopeg mov Ppickovrat dutikd g APpome. H Atyvrtog, ota avatoAkd g
ABOng, Bpioketan oty 4" Béon tov oyetikod mivoka, pe 42 eppovicels. Anod T
TPONYOVUEVO GUVAYETOL TO GUUTEPACHO OTL 1| KOPLoL VPVTEPT TEPLOYY] TPOEAEVONG
TV aegpiov palov mov eBdvovv oty avotolkn Meooyelo givor 1 fopelodutiky

Agpucry (SuTikn Kot KeVTpIKn Zoydpa Kot fopetodvtikn Epnuog Tdyel).

Awmotodnke ot o WAtng (illite), amotekei 10 oOpuLKTO pe TN pEYOADTEP
oLYKEVTPMOOT oTo GLAAEYXDEVTA delypata aepikavikng okovng. To puéco mocootd
GUUUETOYNG TOV 6Ta VYPE detypata NTav 31,8 % Kot Y To Enpd detypa aépa 30,0 %,
TIWEG TTOV GUUPOVOLV pE GALEG epyacieg GTNV TEPLOYN LLE TOV TAMTN VO TPOEPYETOL
and meproyég tov Todvt. AkolovBohv 6 TOGOGTO TO TLPITIKA OPVKTA KOl O1 KOAGITEG.
Emiong ot dtapopég twv opuktdv yia o vypd Kot to ENpo Ostypa, sivon HiKpES Yo Tov
KaoAwitn Kot tov yohalio, yeyovdg mov KOTAOEKVOEL TO GOEVOG OLTOV €vavTl TNg
VYPNG amdTAvonG, o€ avtiBeon pe dAlo opukTd, Kol Kupiwg Tov ydwou (gypsum) to
omoia epeaviovV HEIOUEVO TOGOGTO GUUUETOYNG OTO VYPA OEYUATO. LVYKEKPIULEVO O
YOWOG, € TOGOGTO GULUUETOYNG 0T0 S5 % 010 ENpo detypa, dev aviyvevetal oto vYpd
delypata, wdtt mov Ogiyver Ot mpaypoatomoteitor StwAvtonoincn Tov YOYOL 7oV

TEPLEYETOL  OTOL  OLOPOVUEVO OTUOCPOIPIKG CoOUATIOW KOTE TN OldpKEW 1TNg

Bpoydmtwong.

EEGAAov, N amovcio TOGOTNT®Y GUEKTITN ota deiypatd pog (Smectite), Kotadeikvoet
ot pépog tv aepimv pdlmv mov mpoceyyilovv v dutikr] Kpnn, dev epmiovtilovron
oe onuovtikd Pabud pe opukt okovn amd TV mEploy G AAyeplag, OmOL
TaPOVCIALETAL GE VYNAES GUYKEVTIPAOGELS TO EV AOY® OPLKTO, EVM EVTIOTWOT TPOKOAEL
70 VYNAO Tocooto tov albite pe 10,6 %, kabmg emiong Tov palygoskite, pe 4,3 %, pe

mOavOTEPT TPOEAELON Y10 TO TEAELTOLO O TEPLOYES TNG SVTIKNG Zoydpol KOt TOV VOTLOL
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Mapoxo. O Loyog kaolinite / chlorite (K/Ch) ypnowonomdnke w¢ deiktng mpoéhevong
oL deiypatog okovng kot n puéon T tov (K/Ch = 1,8 £ 0,8) emiPePainoce v

APPIKOVIKY] TPOEAELGT TNG GKOVNG.

XMV OTOWEWKY OVAALGN TOV  OEWYUATOV OPLKTNG OWOAKNG OKOVIG TOL
npaypoatoromOnke pe t owdrtaln ICP-MS, Bpébnke m vmopén oe aloonueiot
OoLYKEVIpOOT HETAAA@V Omwg eivar to: Si, Al, Ca, Fe, Mg, K xot Na, &vod
OLYKEVIPMOOELS 1YVOOTOLYEI®V aviyveddnkav kot petpndnkav yuo o ototyeio: Cu, Zn,
B, Mn, Ni, Cr, V ot Ba. Eniong n péon tun tov Adyov Al/Si, 1cobtan pe 0,33, pia
aKopo EVOEIEN NG QPPIKAVIKNG TPOEAEVONG TNG okOVNG owThc, evd o Adyog Ca/Si
epoaviler tpég 0,37 — 0,99, o omoleg amodidovtol GTNV LYNAN TEPIEKTIKOTNTA TOV

delypdtwv okdvng o€ yoAalies, SOAOUITEG KOl KAAGITEG.

Tnv mepiodo 2009 — 2014, npaypatoromnkav HETPNOES TOL TANOOVS TOV AETTOV
ALOPOVUEVOV GOUATIOIMV otV TEpLoyn Tov Akpotnpiov Xaviov. Qg eddylotn péon
unviado T katoypdenke n Tun tov lovviov tov 2009 pe tun ota 2777 copatidl /
cm®, evd ®¢ péytotn péon unviaio Tl n T 8353 copotidw / cm® tov Noéuppio
tov 2011 (pe povo 4 nuépeg petpnoewv), e v tiun tov Pefpovapiov 2014 pe 7023
copotide / cm® va akorovdel. H péon tf tov odikédv copotdiov (11,1 — 1083,3
nm) ywo v 1" mepiodo derypotoinyiog pe v didtaén SMPS, oty meployq
Axpotmpiov Bpebnke ton pe 5423 + 3671 copatiow / cm®, pe dapeco tyun 4682, yo
ovuvolkd 320 nuépeg HETPNOEMV, TOL KOADTTOLV EMAPKADS TO GUVOAO GYEGOV TOV
étoug, evd yuo v 2" mepiodo derypotoinyiog (5,5 — 350,4 nm) n péon T Ppébnke
ion ne 4424 + 3567 copatiow / cm®, pe duapeco tiun 3386, yia cuvolikd 230 nuépeg

LETPNCEMV.

Na emonpoviel €dd O0tL akpoiec VYNAEG TIES KOTAYPAPOVTAY GLUYVE GTOV GTaOUO
Axpotpiov, eite efoutiag Tomk®V emOpAcE®V, €iTe CLUPAVTOV  QOIVOUEVOL
Topnvonoinong. Agv NTav CTAVIEC Ol TEPUTTMOELS TOV SOMIGTOONKE OTL 1 €Midpacn
yerrvialOVTOV ToOL GTOOHOD TOTKMOV TNYMV GTOV UETPOVUEVO apliid TV COUATIOImV
Nrav onuoavtikr. Ot myéc avtég ocvvnbog elyav va Kavouvv pe avBpomoyeveic
dpacmpromtes. EmmAéov, m emidpaon g mpoéievong g aéprog paloc mwov
npooeyyilel pio meproyn, eavnke va emnpedlel oe onpovtikd Padbud 1o mAnbog tv
OLOPOVUEVOV COUATIOIMV TNG VIO UEAETN TEPLOYNG. LYETIKE LE TNV KOTOVOUY| TOV
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COUATIOIMV 01 SIKOPLPES KATUVOUEG ELPAVICAY TO LYNAOTEPO TOGOGTO, TOL £POave
10 50 %, evd axoAovOnoav ot TpKOpLEeg Katavoués pe 35 % mepimov Ko ot

HOVOKOPLOES e £va Katd tpocgyyion 15 %.

Agv mopatnpnOnke kavevog €100V¢ TEPLOIKOTNTO GE €MOYOKN 1 Unviaia Pdon oTig
OMKEG GUYKEVIPOGELS GLOPOVUEVOV COUATIOIMV 6TV Tepoyn tov Akpotnpiov. H
eMOPAOT NG TOMIKNG TOPAYOYNG OEPOAVUAT®OV (OIVETOL VO OMOTEAEL OMUAVTIKO
nopdyovto. Emiong, to péoo mocootd twv mopivev, evd v 1" mepiodo
detypatoanyiog etvar oto 16,9 %, avePaiver oto 22,3 %, evd 1o copatidi g
neployfc cvoompevonc v 1" deryporoinmriky mepiodo xatarappdvovy 1060610
35,4, evdd v 2" mocootd puoMg 18,6 %. Tuvolikd QOIVETOL VO ETIKPATEL GYETIKA
o100epOTNTO GTO TOGOGTO EUPAVIONS copatidiov Aitken otnv meployn, Yopw oto S50
%, EVO TNV LEYOADTEPT SOKVUOVGT OTIS TYEG GLUYKEVTPOONG TAPOVGLALEL TO KAAG LA,
tov mopnvev. Ta copatidion e Teployng GLGCOPEVOTS PaiveTal Vo Tapovctdlovv
Lo JUKPN TAOT ETOYKOTNTOG, HE VYNAOTEPO TOCOGTA GLUUETOYNG TOVG GTOV OAKO
aplOpd alwpovpeveoy copatdiov va  gueovifovtar toug Bepvodg pNveS, VO

YOLUNAOTEPOL TOVG YEWEPTVOVG,.

H péon tdom daxvpaveng otn didpketo evog 24-mpov ftav 0o Kot yio Tic 4 emoyég
tov étovg. ITo ocvykekpyéva, katd ™ ddpkewn g dvoiing (Mdptiog, Ampilog,
Mdiog), m ovykévipoon mANBovg copatdiov moapovoiace tpio péyota. Tig
KaOnuepvég Ta péyiota evromilovron otig 8-9 .., ot1g 14:00 p.p. kou otig 23:00 p.p.,
evdd to coffoatokvploke TO HEYIOTO OTAVIOVIOL TIC 101EC MPES, HE HOVOOIKN
SPOPOTOINGN TO VOKTEPIVO PEYIGTO TOL Ttapatnpeitan Alyo vopitepa, otig 22:00 p.pL.
H tpwodpvon katovoun mg dvoiéng, cvveyiletor kot tig dAleg mep1ddovg. Ot kopuPEg
aVTEG amodidovTol Katd KOplo A0yo oTig avOpwmoyevelg exkmounés omd ta didpopa

HEGO LETAPOPAS Kot TIG TNYES BEpHavoNG.

E&dALov o1 amOAVLTEC TIUEG TOV GLYKEVIPMOGE®MV KOTA Tr OLUPKEWL TOV YEWUDVOL
TOPOVGIOCAY KOl TIG LEYUADTEPEG SIUKVUAVGELS HéEoa o€ €va. 24-wpo. [Tpdypartt, evod 1
KOTA TPOGEYYIOT] SOKVLOVOTY], TOV TIUOV TOL Yeludva givor petacd 3000 ko 14000
counts/cm?® (evpog 11000 counts/cm3), N avtiotoym yw TG GAAEC mePLdOOVG elval
ELPAVAS PEWOUEVN, HE TIS TWEG Tov eBvommpov amd 4000 — 10000 kot €bpog 6000
counts/cm?®, TG TWES ™G avoiEng amd 4000 émg 8000 counts/cm® (evpog 4000
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Countslcm3) Kol TEAOG, TIG TWMEG TOL KOAOKOIPLOL HE TN LHIKPOTEPT OLOKLUOVOT),
npoceyyloTika ard 5000 — 7000 counts/cm® ko evpog poAg 2000 counts/cm®. Ot
TOPOTAV® TIHEG OMOTEAOVV piot oKOpo, €vOelEn g emidpacng avOpomoyevay Kot

(QLOIKAOV TOPAYOVI®V 6TO YIyveGHL TV QLOPOVUEVOV COUATIOIMV.

Ot TEC TOV GUYKEVTIPOGE®V TIS TPELS TEPLOSOVG (AVOlEN, KaloKaipt, @OvOTwpPo),
TOPOVGIALOVY HIKPEG SLOPOPOTONGELG HETAED KOOMUEPIVAOV Kot GOPBaToKOPLOKOL, [E
TG peyoAvTeEpEG amd avtég va mopovotdlovior v Gvoilln, oAAd o mOAD o
neplopopévo Pabud oe oyéon He TIC AVTIOTOXEG OLPOPOTOMGELS TOV UNVAOV TOL
YEWDVO, OTOTE Kol TopotnpnOnkay ot peyoldtepec dlapoponomoasels otig Tinéc. To
otoyeio avtd emPeformdvel 0TL, coUATiOW e SOUETPOVE KATO TV 25 nm £yovv
HUIKPOTEPO YPOVO TOPALOVIG GTNV ATULOGPALPA, GE GYECT LE T LEYOADTEPU COUOTIOW

Kot €101Kd eketva pe dStapéTpoug aveo tv 90 nm.

2TOVC VTOAOYICUOVE TNG EMPAVELNG KOl TOV OYKOL TV cOUTIdioV Ppédnke 0Tl M
HUIKPOTEPT TIUY| EMPAVELNG eppavileTal TV EToYN TOL EOVOTO®POV, pe pnéon Tun 76,6
+ 40,8 umzlcm3 Kot ¢ dvoéng (77,5 + 60,7 umzlcm3), EVO TNV TePiodo TOV YEUDVOL
eupaviCovrar ot VYNAGTEPEG CLYKEVTIPMGELS TOGO Yo TNV empdvewo (143,5 + 119,6
um?/cm?), 660 Kat Y10 ToV GYKO TMV HETPovIEVOY copatdinv (3,31 + 2,84 um3/cm?).
To yeyovog €xel va kAvel He TO avTiOTOLYO EMOYLOKO HEYIGTO TOL €REaAVICETOl OTIG
Katavopés tov mAnbovg tewv copatdiov. Emiong ot avénuéveg Tywég TLMIKNG
OTOKAIONG ONAMVOLY TNV £VTIOVI OUKVUAVOY] TOV TIUAV EMPAVELNS Kol GYKOV TNV
yeepwr| mepiodo. To péyioto g em@dvelng Kot Tov Oykov Yoo kdbe emoym
evromiletan og copatiow oyeddv g 010G OpETPOL Kot cvykeKpéva ota 150 nm
v Vv emoedvele kot ota 180 nm yw tov 6yko. Ta copotidwe Aitken epeoavifovv
TOGOGTO GUUUETOYNG OTNV OAIKN €meAveLd 36 %, evd T, coOUATIONN CLGGOPELONG 63
%. To mocooTd LTA SPOPOTOOVVTOL CNUAVTIKE TNV KOTAVOU OYKOL, UE TO
10600TO TV copatdiov Aitken Nis oto 19,4 % kot tov copatidiov 6ty Teployn

ovoowpevong Nigp 610 80,4 %.

2NV EKTIUN 0T TOV PAIVOREVEOV TUPNVOTToinong mov EAafav ydpa v mepiodo 2009 —
2014, xoatd 1N owpxew TV 550 muepov derypotoinyiag, eaedncov vmdym
CLYKEKPIUEVO KPLTHPLOL. ZVVOMKE otV TTePoy] Tov Akpotnpiov 10 ddotnua avto,

Kataypaenkay 64 onpovtikd eowvopeve mopnvoroinons. Kotd péco 6po oniadn ava
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8 nuépeg kateypaon 1 nuépa pe poavopevo mopnvonoinong. H péon ddpkeia ovtmv
TOV eouvopévev ntav 10 dpeg, pe 10 pikpotepo omd ovtd vo dwopkel 1,5 h kot to
peyoAvtepo va éxet ddpketa 30 dpec. O pvBude peyébovvong GR xopdvonke and 1,58
éwc 126,84 nm h™ (péon iy 12,6 nm h'™) ko 0 pvORoS oynuatiopod J amd 0,05 éog
10,19 cm® st (uéom tun 1,4 cm™> s%).

Ye ovvoho 64 gawopévov, Ta 47 amd avutd e&ediydnkov v nuépa M Kot Katd T
JupKeln £0TO AywV opodv TG NUEPAS, Ve To 17 amd avtd dmpknoav oAOKANPN pio
voyta, oav Oyl meplocotepo  ypdvo. EEdAlov, Ppébnke o011 €va Qovouevo
mopnvoroinong dev e£aptdtal amd TV OPa TNG NUEPAS, WG GLVAPTNON TG TOPOVLGING
NAOKOD QOTOG, EVO 1 WKPY VIEPOYYN] TOV TPOIVOV KOl HECTUEPLOVOV ®POV
EVOEYOUEVMG Vo oyeTICETOL e avOp®TOYEVEIG EKTOUTES QVTESG TIG MPEG N/KoL Proyevelg

EKTIOUTES OPYAVIKAOV EVOGEMV.

ZHETIKO PE TNV EUPAVIOT TOV QOIVOUEVOVY vl Tiepiodo Tov £Tovg, ot dev £de1te
Kémow woyvpn mpotiunon. Tmv avoin €ywvav petprioelg yuoo 158 muépeg ko
eupaviomkav 24 @awvopevo (mocootd eueaviong 152 %), mv mepiodo Tov
KoAoKOpoL €ytvov peTpnoelg Yy 218 muépeg kot katoypaenkov cuvolkd 25
eawvopeva (mocootd 11,5 %), 10 eOwomwpo oe chvoro 105 muepov petpncewmv
eppaviotnkav 11 powvopeva (10,5 %) ko téAog, TV mEPI000 TOV YEUDOVA Yo OGS 41
NUEPES LETPNCEMY EKOVAV TNV ELPAVICT] TOVS 4 QoVOUEVH TVPNVOTOINGTG (TOGOGTOH
9,8 %).

Q¢ €K TOVLTOV, GLUTEPUGUATIKE SOMIOTOONKE OTL, 1 EKONAWON €VOC (QOUVOUEVOL
TLPNVOTOINoNG, OVTE MUEPNoLo €EAPTNON O CLYKEKPLUEVT TEPiodo Tov 24-dpPov
€xel, 0ALG 0VTE Ko punviado 1 emoylokn €aptnon €xel, tétola mov va epgoviletor e
W0oitePN oLYVOTNTO GLYKEKPIUEVOVS UNveS Tov €tovg. Emopéveg n mepintowon va
EUQOVIOTEL POUVOLEVO TUPTVOTOINOTNG OKOLOL KO YEYLEPIVOVG UNVEG 1| VOKTEPIVEG DPEG
vy mopddetypa, givor 1o 00 mbavd, Om®g eAvVNKE TOGO Omd TIG UETPNGES TNG

napovcag epyasiog, 660 Kot aALOV.

Evowgpépov mapovciace oe mOAAEG TEPIMTMOGELS Kot 1 Hopen NG €EEMENC TV
eowvopéveov  moupnvonoinons. 'Etol, oe  apketég mepummtdoelg, mopotnpndnke o
OYNUOTICUOG EVOG YOPAKTNPIOTIKOD «BpoyloAlov» 1o omoio G dve HEPOS €xel
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peyaAvtepn GMD mov dwatnpeitan kot ©¢ KAT® To coUATiO SIUUETPOL TVPNVOV. ZE
GAAEG TOM TepTOOELS £xel mponyndel n «eapavion» e SKOPLENG KOTOVOUNG,
€voelgn 0Tt To PavOpEVO TG Tupnvomoinong éupeca Kabopilet v tHM OxL LoéVo TV
TUPNVOV, OAAG Kot peyodldtepov copatdiov, péypt to 100 nm (mepoyn Aitken).
Ievikd mopammpnOnke o011 xotd TN Odpkeld G HeYEBLVONC TOV  VEOYEVDV
oOUATIOOV, HEYOAO HEPOG TOCO TMV WKPOTEP®Y, OGO KOl TMOV UEYUAVTEPWOV
OWUETPOV, UEAVICV  ONUOVTIKG HEWOUEVEG  ovykevipwoel,, &vo n  GMD
petatomilovtay oTlg SUETPOVE TOL  avTioTOlYoVoay o©T0 Pabud e&éMéng Tov

QovopEVOL TG peyébuvong.

Eniong oyxetikd pe to mAnBoc tov epeaviCOpEVOV KOPLEOV GTNV KOTAVOU] TOL
TAN0ovg TV coOpaTdiOV TopatnpnOnke 1 dNUovpYio SIKOPLENG KATAVOUNG, OF
TOKTIKT Pdaon omv meployny tov Akpotnpiov. H dwodpven xotavourn nMtav n
KupLopxovco Katavour pe mococtd yopw o610 50 % tov neputtwcemv. To yeyovog
dwaoroyeitonr, kabmg o otafudg tov Axkpotnpiov eivor évag otabuog aoTiKov
vtofdOpov, pe Vv emidpacn TOV OVOPOTOYEVOV EKTOUTAOV va  cupfoaivel
TEPIOTAGLOKA (Kuplwg o cuvdptnon pe T O0evhuvon TV TVEGVIOV OVEU®OV GTNV
nepoyn). H emidpaon tov avBpomoyevov ekmoundv cvvibog petafdiier v
KOTOVOUT] GE€ HOVOKOPLOTN, EVAD OTIC TMEPITTMOGELS (OLVOUEVOV  TLPNVOTOINONG
EVOEYETOL VO CLVAVTOVTOL OIKOPLEEG Katavoués pe 1ig GMD ouwg, avtr| ™ @opd,
aoOnTd petmpéves, Wwaitepa OGOV APopd TNV UEYOADTEPN Ao TIS dVO SUUETPOVC.
Amd Vv GAAN N otadlokn eEapdvion ToV HIKpoOV copatdiov g tepoyng Aitken,
Exel MOAAEG QOPEG MG omoTéAeopo TNV peToTpomy] TS Okdpvene (bimodal) oe
povokopven (monomodal) xoatavopr), oamotéAecpo ®G €mi TO TAEIGTOV TOMIKYG

avOpOTOYEVOUG TOPAY®YNG COUATIOIMV.

E&dAAov, kotaypdenKe G€ OPKETEC MEPUTTMOOELS 1| EUPAVIOT «GUNVOVC) QUIVOUEVOV
mopnvoroinong. Ipdypatt, To ynuiKd £i0m Tov alwPoHVTOL GTNV ATUOGEALPO Kol Efvat
vevhuva YL TO POVOUEVO, TOPOVGLALOVY GYETIKY] oTAOEPOTNTA GTN GLYKEVIPMON
TOVG Yo éva d1dotnpa Tov vrepPaivel KAmoleg PopEc TNV pia NUEPA, 1 VEES EKTOUTES
eumAovtiCovy TV aTUOGPOIPE LE OVTA, HE OMOTEAECLO VO TOPOTNPOVVIOL GUVEXN

TETOL0 POLVOLLEVAL.
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Ye MOAMEG TEPUTAOCES EKOVOV TNV EUEAVIOT] TOVS QOVOUEVO TOL eEEAOMKOV
OTOKAEIOTIKA 1 €V HEPEL KATA TN OWIPKEW TOV VUKIEPVOV ®pdv. MAAoTo 1M
CUULETOYN TOV VOKTEPIVAV POV, GALEG popés yivetan oty évapén (burst), Kt GAAES
Qopéc oy e&EMEN M ™ ANEN Tov eavopévou (growth). Avtd amotekel évoeldn 6t
QOTOYNUEID Kot TIG avOpoTOoYeVvelS 0EEIOMTIKEG EVMGELS TTOV TAPAYOVTIOL KOTA TN
SlapKEL TNG NUEPAGS, OEV OITOTEAOVV OO HOVO TOVG TOPAYOVTEC — KAEWH Yo TNV
epUNVEin TOV POIVOUEVOL, OAAG GTNV ELPAVIOT) TOL EUTAEKOVTOL KoL GAAG YNUKA €10M
KOl OTHOCQUPIKES cuvOnKec. Avtd £yovv va kdvouv eite pe Ployevelg ekmounés, site
pe to HYOC TS GYETIKNG LYPUGING GTNV TTEPLOYN, TNV oTAOEPOTNTA TG ATUOCPULPAG,
TO COUATIOKO KOl NAEKTPIKO QOPTIO avTNG KOK. AvAAOoyd VUKTEPIVOL QOIVOUEVO,
Exovv mapatnpnOel Kot aArov, Evoelgn 6Tt 11 NAOKT EVEPYELX dEV QmOTEAETL amapaitn Ty
oLV KN Yo TV £KpNEN 1/K0iL OLOKANPMGT] TOV PALVOUEVOL. QGTOGO GUUTEPAGLOTIKG
Oa mpéner va emonuaviel to e&ng. Kobmg, pawvopeva mopnvomoinong eaivetor vo
eEeMocovtat pe M yopic v mapovsio EMTOG, 1 VO TPOYMOPOLV €V UEPEL MPES TNG
NUEPOG KOL EV UEPEL VOKTEPIVES DPESG, GLUVAYETOAL TO CLUTEPOUCHO OTL OE TPEMEL VO Elvor
EVOG OTOKAEICTIKOG KO GUYKEKPIUEVOG O UNYOVIGHOS TTov dnuovpyel OAo awtd To
eowvopeva mopnvormoinons. Me dAia Adyta, ot Tapdyovieg Tov dpovV Kot GLUBAAAOVY
OTNV ELPAVIOT] TOV QOLVOUEVOL TTAPAYDYNG VEOV COUOTIOIOV QaiveTol va givol ToAAol,
CUUTEPIAAUPAVOUEVOV TV TPOSPOUDV YNUIKAOV EWOMV GTNV OTULOCOOLPA, TNG APYIKNS
OLYKEVTPMONG TOL KABe €vOg, TIG aTHOCPAIPIKES cLVOTKES Beplokpaciag, GYETIKNG
vypaciog, TaydTrag Kot Sevhuveng Tov avELOL, TG TAPOLGIaS 1 U1 NALoKoD PTG,
TOV EUTAOVTIGLOV TNG ATUOGPOLPOAG GE COUATIOKO POPTIO, TO YOULPAKTNPLOTIKA 0LTOV
(kotavour| pdlag kot TANBovg, evepydtnta, NAEKTPIKO POPTio, ¥POVOS UMPTONG KTA.),
Kémowo amd Ta omoio I6ME AEITOLPYOLV AVOCTOATIKE otV €EEMEN TOV UNXAVICUOD
koK. Emiong eivor moAd onuovikd va toviotel Oti, mapd To yEYovog OTL QOVOUEVOL
TVPNVOTOINGNG £Y0VV Kataypapel o€ OAN TNV EKTAGT TOL TAAVATY, EV TOVTOLS GE KAOE
po Béon mov e€etdlovpe TV EULPAVIGT TOL POIVOUEVOD, VTTEIGEPYOVTOL TOPEYOVTEG,
mov oyetilovtol pe TOMKEG 1O1UTEPOTNTEG, OV £YOVV Vo KAvovv ONAad HE TO
vyouetpo g e€etaldpevng Béong amd v emeavela g BGdhaccac, Kabmg Kol TV

oxeTIKN B€0m TOL oNEEIOL MG TPOG AGTIKA KEVTPA, OACIKEG 1) BOAACTIEG EKTAGELS KTA.

AAlec T TEPMTMOELS, EVA ElYOV GTOEIL TLPNVOTOINONG, OEV KATETAYNOAV G
TTO1EG, KOOMDG OeV 1KOVOTOloHGaV T0 GHVOLD T®V KpLtnpimv mov T€dncav otV apyn

™G OVOAVOTG, Kol Omod0ONKaV GE OEPOUETAPEPOLEVO VITEPAENTO COUATIOIO 1| GTNV
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EMEWYN IKOVAOV TOCOTNTOV YNUWKOV €00V mov Ba Ponbovcav ce O10pOPETIKY
nepintoon otV peyéduvon Tov veoyevav copatidiov. Ta kdpla yopaKTnploTikd Twv
(QOVOUEVOV OLTMOV NTOV O GE JOUETPOVG TUPNVOV GLVEYNG EUTAOLTIOUOS HE VEQ
oOMOTIOW, KL omd TV GAAN M HepPIKN avENOT TNG YEMUETPIKNG MEOMG OLOUETPOV
COUATIOIOV PE JOUETPOVG UIKPOTEPEG TV 10 nm péYpl COUOTIOW HE SIAUETPO TAVE®
and 40 nm, evd 1 OMKN GLYKEVIP®ON TANO0VG COUATIOIMY KATEYPOWYE L0 TPLOVOTN
HOpON, ONAMVOVTOS adLVOUIO GYNUOTIGUOV TNG YOPOKTNPIOTIKNAG «UTAVAVIC) TOV

(QOLVOLEVOL TNG TLPTVOTOINGNC.

H pn emroymg ovvoiikn ko Eekdbapn orokAnpwon tov @otvouévov, Umopel va
amod00el otV EAAEIYN TNG ATULOGPALPOG TNV NUEPA EKEIVY, TOV OTTAPAITNTOV YNUIKOV
€OV, ®¢ enl To TAEIOTOV OPYOVIKOV EVOGE®MV, KOTE KOPLO AOYO OLTAOV 7OV
exkméumovtal and Proyeveic exkmoumég dévipwv, Bduvov kot GAAOV eLTOV (Tvévia,
tepmévia. KTA.). Ot ouvOnkeg TV TpobmapydvImv MUKOV €W0GV GTNV ATHOCOAPU
eKElVOV TOV NUEPDV (TO €100¢ AVTAOV Kol 1| CLYKEVTIPMOT TOVG), OV EMTPETOVLY TV
onuovpyio  a&toonpelwg TOCOTNTAG TLPNVEOV, HE OMOTEAEGHO OGOl TLPTVEG
TOPAYOVTAY KATO OLOGTNLATO, VO «OTOLOKPUVOVTOL) GUCCMOUNTOVUEVOL gite petadld
T0VG, €ite 10 mMBavotepo, pe peyohdtepa copatiow. H mopamdve vmodbeon,
emPefordveTol KL 0md TO OTL 1] AVETITUYNG CEXDACT OVTOV TV TUPNVOV Bpédnke va

@Bavel péypt kon tic 17 opeg,.

Emiong £éywve @avepd Ot1 watd v €£EMEN  €VOG  QUIVOUEVOL TTLPNVOTOINGTG
LELDOVOVTOL TTOPEAANAL 01 GUYKEVIPDOGELS TOV UEYOADTEPMV KO LIKPOTEPWOV OLUUETPOV
copatdioy, To copotiow pe dtapeTpo péxpt 30 nm kot o peyorvtepa tov 70 nm. To
YEYOVOg avtd (Tng €€apdviong Tov VO OVTOV KAUCUATOV coUaTdiov) amoteiel
TOVTOYPOVE. GUVONKN Kot ocvvémew evOog ovuPdvtog mupnvomoinong. Avtd 6Oa
UTOPOVGE VO GLVOEETOL LUE TO OTL, GTNV TEPIMTOGCT TOV LITAPYOVV TETOLWV SUUETPDOV
copatiow, o Ba emMTPEYOLY VO LEYOADGOVY LE TOV OVOUEVOUEVO TPOTO TO. VEOYEVN
copotidla, kabmg ta televtaio Bo «oatafpoybilovtay amd To TPOHTAPYOVTO HECH
ocvoooudtoonc. [a va emtevyBel pia ypoppukn 1 oxedov ypappikn avénon g péong
YEOUETPIKNG OOUETPOL TV VEOYEVAOV Tupnvev, Bo mpémel, mépav TV ALV
npovmobécemv, 1N atpudcealpa (o) o€ €EEMAGOUEV PAIVOUEVO (YMNHUKES AVTIOPAGELS,
OLGGOUATOON, CLUTVKVMOCT] KTA.) Kot (B) ©¢ TPog To £100¢ TOV YMUKADV EVOGEMYV GE

LTIV KoL TO PEYEDOS TOV ALWPOVUEVOV COUATIOIMV (TLPNVES, VTEPAENTA, AETTA K.4L.),
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va givol 1 amAovoTepn dLVATH, OVTMG MGTE VO ELVONBOVV OTOKAEICTIKG Ol YNUIKEG
AVTIOPAGCELS EKEIVEG (T.Y. OYMNUATIGUOC AANTOS OEUKOD OUU®OVIOV) TOV EUTAEKOVTAL GTO
eowvopevo mopnvomoinong. Me ta mapomTaved GULVOEETAL KOl TO YEYOVOG OTL €YOLV

nopaTnpNOel Pavopeva TuPNVOTOINoNG EMELTA OO POVOUEVO VYPNG KOTOKPTLLVIONG,.

EmnAéov mapoatmpndnke tdomn eEapdviong yio to. copatiotn pe StaUeTpo Katm tov 40
nm. H téon e&apdviong tov copotdiov Aitken éyer mapatnpnbei kot og GAAeg
TEPIMTMOCEL; OTNV TEPLOYN NG ovotolkng Mecoyeiov. H tdon avt) pmopel va
amodobel otV enidpacm g NAOKNG akTvoPoriag 6TV SUVAUIKY] TG ATHOCPOLPOC,
KaB®OG KOl 6TV CLUTVKVEOON TINTIKOV AEPIOV EVAOCEMV TAVE OTH cOUTiow. Oa
umopovoe vo yivelt m vmdbeom, pe Paon v emoavoAnyipuoéTTo. TG €V AOY®
wapatnpnons, O0tt N «eapdvion» avt) amotedel pio amopoaitnn cvvOnkn, v v

TPOLYLOTOTOINGT] TOV PALVOUEVOD TNG TLPTVOTOINGNG.

To @owopevo va AouPdvouv yopo Yo V0 OCLVEYOUEVEG UHEPEG PALVOUEVOL
TLPNVOTOINoNG, £va TNV KAOE NUEPQ, KOTA TN OIAPKELN TOV HECTIUEPLAVAV POV, OEV
elvar omévio otnv mepoyn tov Axkpotnpiov. Ta d0o @awvdpeva oeaivetor vo
napovctalovy puOpovg oynuaTicpov kot peyébuvong mov eivon aveaptnrol petald
TOVG, OMMC AVEEAPTNTEG Elval KO O1 HEGES KO LEYIOTEG CLYKEVIPMGELS 0TO KAOE Eva
and to. dvo eawvopeva. Ev yéver yiveton aviianmrd O6tL n e£EMEN evOC pouvopEVOL
Topnvonoinong, 1060 oI eAcn ™G Ekpnéng Tov Qovopévov, OGO KOl TNG
cvcooudtoong Kot peyébuvong tov copotdiov, efaptdtor KaBoploTikd amd Tig
TPOVTAPYOVGES OTNV  ATUOGPOIPA GLYKEVIPMOGELS YNUIKAOV €W0®V Tov moailovv
pLOUICTIKO pOAO, OTt(G elval TO BgiKd 05D, N app®Via, TO VEPO Kol TO OPYOVIKE LOPLAL.
KoBdg o1 6uykevIpdoEelg TV EVOGE®MV OVTOV Eival OTOTEAEGO TOGO AVOPOTOYEVADV
(xavoelg og ent 1o mAeloTov), 660 Kot PloyevdV ekmToun®V (amd To NEAicTEW, TOVG
wkeavovg Kot TN PAdotnom), elvar eoavepd OtL M TPOYVOON EUPAVIONG TETOLWV
eovopévov kabiotator eéopetikd dvokoAn. Evoeyopuévog m otoTioTikn ovaivon
JPOVIKOV GEPOV UETPNoe®V, Ba pmopécel va pog dmoel pio gwova g Téomng

EUGAVIONG TOV QOIVOUEVOV GE 0L GLYKEKPLULEVT] TTEPLOYT].

211G TEPIMTMGELS CYETIKA ACHEVOV QUIVOUEVOV, YMOPIG TNV TOPOY®YN LEYAAOL 0plOov
VE®V COUOTOIOV, 6TV (ACT) OAOKANPOGNS TOVG TapaTnPONKe 11 GLVEVEOGT TV 600
Kuplapywv modes, Tov 90 nm Kot T®V VEOV copatidiov mov xovv peyebuvlel o pio
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Kopuen owapétpov 40 nm, oe €va mov OlapopPdOVETOL otae 60 nm, KOPLPN TOL
TOPAUEVEL Y10 TOVAAYIOTOV 8 (MPEC, TPOTOV HETATOMIOTEL €K VEOU OE UEYOADTEPEG
dwpétpovg. To tedevtaio amotedel pion akopa Evoelln, OTMG £XEL KO TPOTYOVUEVMG
avaeepbel, 6Tl TO PAIVOUEVO TUPTVOTTOINGNG GTNV OTULOCEULPA, EVA BepNTIKA dtopKel
KATOEC MPEC, TOPAYOVTOG EVOV OPIGUEVO aplBud euPpiov Kol VE®V TUPVOV, &V
TOVTOIG OTNV TPAEN €MNPedlel T0 GLVOAMKO 160LVY1I0 TOV GLVOAOD TOV CUMPOVUEVOV
copoTinv, Kobmg To véa copatiol Epyovtal Kot HETOAAAGOLV TIG GLVONKES TV

Kuplopywv pEYPL EKElVN TV OPO ATHLOCPULPIKDOV POVOUEVOV.

Ye GAlec mepmmTOGELS TapatnPNONKe N TAPAAANAN €EEMEN QOUVOUEVODV UETOPOPAG
ocOUoTWIOV Kot mopnvomoinong, mpdypo mov amotehel €voeln tpidv mbavov
oEVOPIOV, TOV EMYPAUUATIKO £YOVV vo KAvovv pe 10 Oti (a) Yy v évapén
Qowvopévov mupnvomoinong omotteitor 1 «otabepomoinon» NG OTUOCEOPAS [LE
OPOUEVO QOPTIO YMUIKADV €OV Kot Oyt 0 cvveYNG eumAovtionds avtgs, (B) N
oLUUETOYN BaAaCCiOV YNUKOV EW0GV, OTOG ival TO 10d10, TO YAMPLO Kot TO VATP1O,
EVOEYOUEVMC Vo Uy TIpénel va Bewpeitar apeAntéa kot (y) xotd v e£éMéEn tov
(QOVOUEVOL, TO GUVOAO TOV COUATVIOV Kdte amd ta 40 nm GUUUETEYOLV OTO
QowvopEVO Kol akoAovBovv Tt peyéBuvon, pe amotéAecpa TNV TANPN «OmTOTAVGT)

TOVG OtO TO TEGIO TV UETPNOEWV.

Téhog éywve pia mpoomdBela ektipnong Kot VIOAOYIGHOV TOV PLOULOV TVPNVOTOINCTG
LES® SOPLPOPIKMV JESOUEVDV. ALOTIGTOONKE OTL 01 VILAPYOVGES SVVATOTNTES Yol TOV
OKOTO OVTO TOPEYOLY MWL ONUOVTIK HEV, OAAL TEPLOPIOUEVIS  voucOnciog
mpocéyyion. [To cvykekpyéva, ta atvOopeVa TVPMNVOTOiNoMG Tov TapoTPRONKaY e
petpnoelg mediov oty meployn HeAEng, dAlote emiPefardvovtay (TOVAAYIGTOV GTNV
eupdvion, av Oyt kot otov pulud J) pe ta dopveopikd dedopéva kot GAAoTe OyL.
E&aAov Ppébnke Ot cuyvd, evd 0 dopuPOPoc £detyve LYNAN Tiu) Beukodv oty
mepLoyn g OvTikNg Kpntng, ev 1o0to1g o1 petpnoelg mediov dev E01yvay ELOAVION

TLPNVOTOINGNC.

9.2 TIpotewvopevn TeParTéEP® EpevvaL
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H duvapiky tov atpocs@oipik®v agpoAvpdtov arotedel Eva kaboploTikng onuaciog
{nroduevo onuepa KaBdg omotedel 10 KAewl ywoo Oépata mov oyetiCovral pe TIg
KMUOTIKEG aAday€g, TV moldtnta NG Tov avOpdmov Kot v Yével TV BromotkiAdtnta
otov TAavNTn, aeoV &ival oe Béon va emmpedoovv petad tov GAA®V, 1060 TO
160lhylo evEPYELOG OTNV ATUOCEOLPO, OGO KOl TNV TOCOTNTO TUPVEOV GUUTVKVOOCTG
ocvvvépov (CCN), Kt ®¢ €K TOOHTOL TNV EUPAVIOT LYPOV KOTOKPNUVIcE®V o6& pia

TEPLOYN.

[Tepartépm peTpnoelc mediov, EMKEVIPOUEVES OTA AETTA KOl VTEPAENTO GOOTIOW, Oa
elval og B€om va oG SOCOLV Lo GOPESTEPT EIKOVO Y10, TO YNUIKO OLVOLIKO QLTOV Ko
™V eMidpacn mov eVOEYETOL VA TPOKAAEGOLV GTOV avOpodmvo opyavicud. Emiong
oNUOVTIKO givol va yivel yvootd Katd mOco to ynukd €idn mov evromilovion ota
COUOTION OVTA, VITAPYOVYV TOVTOYPOVO KOl GTNV 0€Plo GACT TS ATULOGPALPOG.
EmumAéov Ba mpémer va yivel meptocodtepo Katavontd katd ndco, o€ Tt Pabud kot o
TOLOLG OKPIPOG UNYOVIGHOVS TNG ATUOCPALPOS ETLOPOLY Ol AVOP®TOYEVEIC EKTOUTEG,

Kot ovTioTolyo o€ Tt Babrd GUUUETEYOVV O1 PLGIKE EKTEUTOUEVOL POTIOL.

Eniong, ypnowo Oa Mrav va tavtomomboldv to ynuikd €iom (Tpddpopmv aéplwv
EVOOEMY KOl 1OVTOV) OV KLPLOPYOVV KOTA TN OLUPKEW EUPAVIONS (POIVOUEVOV
Topnvomoinong, kamc Katt T€To1o Ba pog 0dnNyovoe e TEPIGGOTEPT OCPAAELD GTNV
exktipmon Tov mBovOvV pUNYovVIcHoOV €EEMENG TOV (QOIVOUEVOL GTNV TEPLOYN TNG
avatoAkng Mecoyeiov. Téhog, Ba ntav Witepa onpavtikd, va yivouv ekTeTapévol
TEPALOTA G EPYOCTNPLOKT KAIpoKa (evtog BaAdpov eheyyopevov cuvOnKov), dote
vo  exktyunBet n  emidpoon g petafoing Oepupokpaciag M ™G MHETAPOANG
OeproduVaIK®OV Kol YNUKAOV TopoyOVI®OV GTOV UNYOVICUO KOl GTIS TOPOUETPOVG

TLPNVOTOINGNC.
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