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MAPAPTHMA 1



1. MEOOAOAOTIA

1.1. ZTaOpHOG HETpnoNG atoodatplkig pUTOVGNG

O otabudc pétpnong atpoodalplknc pumavong (IMAP) elval gykataotnUEVOG O OLKIOKO TIOU
Slatednke armo tnv OAB A.E. kat BplokeTat oto SUTIKO AKPO TNG TIEPLOXAC Tou Alpéva (Etkova 1.1). AKoun os
2" B€on evtog tou xwpou tng OAB A.E. BplokeTal eykaTeoTNEVOG KAl TO 2°¢ petpnthg PMyo (Xaptng 1.1)

Ewkova 1.1. O otaduUoG UETPNONG ATUOOPALPLKG pUTtavons (XMAP) tou OAB

O efomAopdg tou IMAP meplhauBavel opyava online petpnong aepiwv pumwv (NOy, O,
opwuatikwy udpoyovavBpakwv BTEX, SO, CO) kot olwpoUpeVwV ocwpaTsiwv PMio/PMys,
UETEWPOAOYLKO 0TaBUO, AoyLlopikd cuANOYN G Kat Kataypadng uetpiocwy, H/Y kat SetypatoAnmen PMyo.

OLtUumoL Twv opyavwy neplypadovtal otov Nivaka 1. Qwtoypadieg oplopévwy opyavwy divovral
otnv Ewkova 1.2.

Ot avaAutég NOy, Os, BTEX, PM1o/PM,,s glval TomoBeTnUéEVOL OTO ECWTEPIKO TOU OLKIOKOU, OE
KAlpatlopevo xwpo. O SetypatoAnmng PMyo gival TomoBetnpévoc o el8IKA SLopopPWHEVN EEWTEPLKN
B£0n, OTO UMPOOCTIVO UEPOG TOU oOlkiokou. Ta akpoduola Kol ol KEQAAEG OAWV TWV CUCKEUWV
uétpnonc/SetypatoAnyiog Bpiokovrat og katdAAnAo UYoc amno to €5adog cUUPWVA UE TIC ATIOLTHOELS
Twv 08nywwyv 2008/107/EK kat 2004/50/EK [1,5 m ({wvn avamvong) £wg 4 m mavw oo to £6adog].

H BaBuovounon/ocuviipnon twv avtopatwv avolutwv NO,, Os, BTEX yivetal o punviaia Baon
oo Swamiotevpévo Epyaotriplto KAMMAS |.B. & ZIA E.E., Emotnpovika Opyavo Metprioswy, cUpudwva
UE Ta eyxelpiblo Tou KaBe opydvou. H Babuovounon tou petpntr) PMqo/PM,,s yivetal os taktiki Baon
oo to dlamioteupévo Epyaotriplo EEPM-OMAZ, Tunua Xnueiag, A.M.0., evw n etriolo Babuovounon
oo TNV KOTOLOKEUAOTPLO €TOLPEia oTnV AyyAia.
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Mivakacg 1. EonAiouocg eykateotnuevoc otov XMAP tou ONB

E€omAlopog

Tunog

AvaAutng NOx

AvaAutig Os

AVOAUTAG OPWHATIKWY USpoyovovOpaKwyY
BTEX

AvoAutig SO,

AvoAutig CO

MetpntAg PMyo (0tn 2" B€on SelypatoAnyiag)

Metpntig PMio/PM,,s (oTnv 1" Béon
SdeypatoAndiog)
MeTtewpoAoyLKOC OTABUOG e
— oauoBntrplo taxuvtnTag kot StevBuvong
QVEUOU
— alebntnplo Beppokpaociog Kot
vypoaoiag
— ouoBntrpLlo BapoUETPLKAG TieoNG
AOYLoOULKO GUANOYNAG KL KaTaypodrg
UETPAOEWV
AgwypatoAnming PMyo

AC32M, ENVIRONMENT SA
0341M, ENVIRONMENT SA
VOC72M, ENVEA SA

T100 (SO, analyzer), Teledyne API
T300 (CO analyzer), Teledyne API
BAM 1020 (PM analyzer), Met One
Instruments

DUSTTRAK™ DRX Aerosol Monitor, TSI

LSI-LASTEM

ENVIDAS ULTIMATE tng Envitech LTD

LVS Derenda, Berlin pe kepaAn PM10 kat
napoxn 2.3 m3*/h o cupdwvia pe To mpodTUTIO
ISO/IEC EN-12341




1.2. AstypatoAnyia kat xnuki avaiuvon twv PMye

H detypatoAnyia twv PMyo yivetal pe ouyvotnta 1 deiyuoa/epdopdda oe mpoluylopévo dpidtpo
quartz (Tissuquartz Pall, ® 47 mm). H &idpkela twv detypatoAnPlwyv eivat 24 wpes. Ta dpopTlopeva
diAtpa petadépovtal oto Epyaoctriplo EAEyxou PUmavong MeptBarlovtog yla mpoodloplopd tne
OUYKEVTPWONG TwV PMio KoL TIEPOLTEPW XNMLKA QVAAUGHN YLl TOV TIPOGSLOPLOUO TWV KAPKLVOYOVWV
ovotatikkwv Bl[a]P, As, Cd, Ni, Pb ocOpdwva pe g amatioelg tg Odnylag 2004/107/EK. H
SeypatoAnyia, xewplopocg kat Luylon Twv pidtpwy yivovtal cupdwva pe to mpotumo EN-12341:2014.

Metd tnv teAkn {Oyon, ta didtpa KOBovtal akplBwWE otn HECSH KoL TO €va LCO XpNOoLUOTOLE(Tal
yla tov mpoacdloplopd tou Bla]P kat dAwv PAHS, evw to A0 o0 yia tov poadloplopd Ni, Cd, As, Pb
Kol GAAWV BopEwv HETAAWY — TOELKWY OTOLXELWV.

1.2.1. PAHs

H mapohaPfi twv PAHs amd ta oidtpa mpaypotomoleital pe €kXUAON HE UTEPHXOUG,
XPNOLLOTIOLWVTOG OKETOVITPIALO WG SLaAUTn ekXUALONG. AKOAOUBEL CUUMUKVWON TWV EKXUALOUATWY OE
TEPLOTPOPIKO e€aTpLoTPA KEVOU Kal puBLILon oykou o 1 mL aketovitpidto. Ot PAHs nmpoodlopiovtal pe
TNV TEXVLKN TN LYPNS XpwHatoypadiag unAng ieong pe mpoypau Loti{opevo GOOpPLOUOUETPIKO QVIXVEUTNH
(HPLC/FLD) oUpdwva pe BeAtiotonoinpéveg Stadikaoieg (Manoli et al., 2002; Manoli et al., 2004). H
BaBuovounon yivetal pe to mpotumo NIST Standard Reference Material 1647c mou mepleéxel 16 PAHs:
Naphthalene (Np), Acenaphthylene (Acn), Acenaphthene (Ace), Fluorene (F), Phenanthrene (Ph), Anthracene
(An), Fluoranthene (Fl), Pyrene (Py), Benzo[a]anthracene (B[a]An), Chrysene (Chry), Benzo[b]fluoranthene
(B[b]FI), Benzo[k]fluoranthene (B[k]Fl), Benzo[a]pyrene (B[a]Py), diBenzo[a,h]anthracene (dB[a,h]An),
Benzo[g,h,i]perylene (B[ghi]Pe), Indenol[1,2,3-c,d]pyrene (I[1,2,3-cd]Py). To Acenaphthylene £xeL moAU
aoBevr POopLoUO KaL yU auTod dev UMopeL va avixveuBeL.

O €Aeyxog molotntag mep\apPavel avaluon Asukwv idtpwy kat avtdpactnpiwy, kabwg Kat
eMdoPTIoUEVWY SelypdTwy (spike). H avaktnon twv xapunAol MB PAHs (Np, Ace kal F) Bp€Bnke oxetka
XOUNAA Ko pE PeyAAeg Slakupdvoelg (48—71%) AOyw TG HEYAANG TITNTIKOTNTAG QUTWY TWV EVWOEWV. H
OVAKTNON TWV UTIOAOLTIWV PAHS rtav oxedov moootikr) (87—108%) kot n emavaAnPLotnTa the LETPNONG TOUG
(ekdpalopuevn wg OXETIKA TUTTLKN amokALon tou Uoucg Kopudng) kaAutepn amd 10%. Ta opla aviyveuong
(LOD) twv dladopwv PAHs kupdvonkav petagy 0.0002 kat 0.035 ng/m?. Mol T oTATIOTIKY EMefepyaoia Twv
UETPAOEWV, OL CUYKEVIPWOELG KATW artd To OpLo avixveuong BewprBnkav (OEG LE TO OO TG TG TOU opiou.

1.2.2. Métalla / petaAloeldn

O npocbLopLopog Twv PeETAAAWV/petaldoeldwy ota Selypata twv PMqo ipayUaTOmoLELTAL LE TNV
teXVLKN ICP-MS petd amd medn twv Giktpwy pe o&edwTIKO piypa o€og — untepo&eldiou Tou udpoyovou
(HNO3/H,0,). O €Aeyyog mototntag nepthappfavet avaiuvon Asukwyv GIATpwyv Kat avtidpaotnpiwy, KABWG
KoL eTipoptiopeEVwY detypatwy (spike). To 6pLo moootikonoinong (LOQ) yia Pb, As, Ni, Mn, Fe, Zn kat Cr
elvar 0,025 pg/deiypa, evw yla to Cd eivat 0,0025 pg/delypa.



2. ANNIOTEAEZMATA

2.1.

Online petpnoslg yia t Xpovikrn nepiodo 01/01/25 -31/12/25

2.1.1. ZUykpion pe ta opLa thg O6nyiag 2008/50/EK

Y& ouykplon pe Ta opla tng O8nyiag 2008/50/EK «yia TNV moléTNTA TOU QTUOCEPALPIKOU OEPA Kol
kadapotepo aépa yia tnv Evpwrnn» mou Sivovtat oto MAPAPTHMA 1:

H etiola péon wptaia T tou NO; Atav 12,7 pg/m3 (Tt ukpotepn av cuykplOei pte to
£TAoLo 6pLo 40 pg/m?3) kat Sev mapatnpnOnke Kapia unepBaon Tou wplaiou opiou twv 200
ug/m3 (n péylotn wplaia T yLa To Xpoviko SLAoTtnua Twy HETPoswy ATav 45,3 pug/md).
H etiota péon twur tou BevioAiou Atav 1,06 pug/m?3, emiong ULKPOTEPN CUYKPLVOUEVN HE TO
etiolo 6pLo (5 pg/m?d).
Mo to SO; n etiola péon nuepnota Tl Atav 9,6 pg/m? kat dev mapatnpndnke Kapia
unépBacn Tou NUEPNOLOU opilou Twv 125 pg/m?3 (n pnéylotn nuepnaota T YU auto To XPOVLKO
Sldotnua Atav 75,2 pg/m?3). Akoun, Sev mapatnpribnke kauio umtépBacn tou wptaiou opiou
Twv 350 pg/m3 (n péylotn wptaia T yU autd To xpovikod didotnua Atav 81,5 pg/m?i).
H etiola péon nueprota T CO Atav 2,6 mg/m?3 evw n avtiotolyn Léylotn Héon nUeproLa
T ntav 4,1 mg/m3. Akdun, 0 £THOLOG HEYLOTOG NUEPNOLOG LECOG OPOG OKTAWPOU Htav 4,2
mg/m3, LKPOTEPOG TOU 0piou Twv 10 mg/m3.
Mo to O3, N €TAOLA LEON TLUA TOU NUEPAOLOU ULEYLOTOU KUALOPEVOU W.0. 8wpou Atav 49,9
ug/m3 evw n avtiotoyn péylotn T Atav 98,3 ug/m?i. Aev mapatnpndnke kauia vréppaon
NG TLUAG 0TOXOU TwV 120 pg/m3.
H etAoLla pEon T TWV NUEPAOLWY CUYKEVIPWOEWV TOU CWHATIOLOKOU KAACHATOG PM1o yLO
0UTO TO XPOVIKO Staotnua Atav 22,8 pug/m?, pkpotepn tou €trjolou opiou (40 pg/m?3), evw
niapatnpnOnkav 23 unepPACELG TOU NUEPHOLOU opiou yia ta PMyo (50 pg/m?3): 21 tov
lavoudpto (50,6—-104 pg/m?3), 1 to MapTtio (64,6 pg/m3) kat 1 to NoguBpto (52,3 pug/md).
H etAoLla péon T TWV NUEPAOLWY CUYKEVIPWOEWV TOU CWHATIOLOKOU KAACHATOG PMy,s
Atav 17,6 pg/m?3, katw amno to €trolo 6pLo (25 pg/m3).
H etiola péon T Twv NUEPHOLWY CUYKEVTPWOEWY TOU CWHATLOLOKOU KAAGHATOG PMyo yia
10 2° onueio pétpnong Atav 30,6 pg/m3, uikpotepn tou strjoou opiou (40 pg/m3), evw
napatnpenénkav 24 umepBAcelg Tou nUEPoLoU opiou yla ta PMyo (50 pg/m3) ot 3 tov
lavoudpto (51,7-87,9 ug/m3), 1 tov OePpoudpto (50,3 ug/m?3), 2 tov Mdptio (51,4 kot 60,9
ug/m?3), 3 tov Anpilio (50,8-61,2 pug/m?3), 3 tov lovvio (51,6 — 54,6 ug/m3), 1 tov OktwPpLo
(64,8 ug/m3), 1 to Noguppro (59,5 pg/m3) kat 10 to AskéuBplo (51,6-67,6 pug/m3).



2.1.2. XpOVIKEG SLOKUUAVOELS

OL pé€oeg Stakupavoelg (npepnota, efdopadlaio Kal pnviaia) Twv cuykevipwoewv BTEX, CO,
NO,, Oz, PMio KoL PM3,5 KOTA TO XpOVLIKO dtaotnpa 01.01.25-31.12.25 Sivovtat ota IxAuota 2.1.1,2.1.2
kat 2.1.3, avtiotowya.

Onwg mPOKUTITEL, oL TpwToyeVveig puTtol BTEX, CO, NOx, PMyo kat PM,,s epdavitouv SUo péylota
otn Sudpkela tou 24wpou, eva pwvo (petafy 8:00-10:00) kat eva Bpadvo (petafu 20:00-02:00), Ta
orola oxetilovral pe TNV NUEPR LA SLaKUUAVON TWV TNYWV EKMOUTHAG (KUkAodopla, otkiakn Bépuavan),
OAAG KOl TWV LETEWPOAOYIKWY cuvBnkwy (UPog avapuEng, toaxutnTa avépou). H nuepnota dtakupovon
Tou O3, Ttov elval Seutepoyevng pUTOG, elval avtiBetn pe péytoto petadu 14:00-17:00. To SO, daivetal
VoL XELTIOAU ULKpr npepriota Stakvpoavon.

Mwkpn eBdopadiaio Stakvpavon mopatnpeital yia to Oz pe OXETIKA UPNAOTEPEG TLUEG TO

cafBatokuplako.
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2.1.3. Iuo)E€TLon PE LETEWPOAOYLKOUG TTOPAYOVTEG

H ouyvotnta eudaviong kot n toxUTNTo TWV EMKPATOUVIWY QVEUWY KATA Tn SLApKELa TNG
TEPLOSOU TWV HeTPoewv Silvetal oto podoypappa tou Zxiuatog 2.1.4. Ta avriotola podoypappata
TWV CUYKEVTPWOEWV TWV aEPLWV purtwv divovtat oto Zxua 2.1.5.

Calin: 25.31%
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Ixnpa 2.1.4. Suxvotnto EUPAVIONG KoL LETN TaxUTNTA AVEUOU ava SLEUTUVON MPOEAEUDNG KATA TO
£toc 2025
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31/12/2025 24:00 Station O.L. Volos
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Pollution Rose for NO, (ug/m3) 01/01/2025 00:00 —
31/12/2025 24:00 Station O.L. Volos

Pollution Rose for NO, (ug/m?3) 01/01/2025 00:00 —
31/12/2025 24:00 Station O.L. Volos

N

aud AiofeiBio
Tou AluTtou
£ ( ug/m?)
e I 25t0 453
10%
/ 5 2010 25
w *-.\.‘ *. E
15t0 20

10te 16
.4

| 0to 10

Contribution
to mean (%)

mean =
calm = 16.9%

Proportion contribution to the mean (%)

H -
259 Qe

Tou Autou
;’ ( ng/m’)
s I 30t0115.4

10%
' W\_, 2510 30

w ~He

20to 25

I
N
\ / 15t0 20
| Oto 15

- Contribution
to mean (%)

mean =
caim = 16.7%

Proportion contribution to the mean (%)

Pollution Rose for Ozone (ug/m?3) 01/01/2025 00:00 —
31/12/2025 24:00 Station O.L. Volos

Pollution Rose for PM1o (ug/m?3) 01/01/2025 00:00 —
31/12/2025 24:00 Station O.L. Volos

N

Qiov
( ngim’)

20%
15% 7510 103.7
10%

5%\ 50to 75
W —
N ]

25%

25t0 50

0to 25

Contribution
to mean (%)

‘ mean = 36.888
s

calm=10.1%

Proportion contribution to the mean (%)

N

25% PMg
(ng/m’)
60 to 227

10%
40 to 50
5%
& e

i S i 30t0 40
AN 20t0 30

10t0 20

- 0ta 10

Contribution
to mean (%)

mean =22 417
calm=201%

5

Proportion contribution to the mean (%)

Pollution Rose for PMzs (ug/m?) 01/01/2025 00:00 -
31/12/2025 24:00 Station O.L. Volos

Pollution Rose for CO (mg/m3) 01/01/2025 00:00 —
31/12/2025 24:00 Station O.L. Volos

N

25 P25
(ng/m®)
I 50 to 178

i 30 to 50

h :& 3 250 30

..
——- 20 to 25
\/ 15 t0 20
100 15
)
0to 10

Contribution
to mean (%)

mean = 14.032
calm = 21.9%

3

Proportion contribution to the mean (%)

N
25%
2"B%on
\ PM;g (ug/m?)
50 to 342
10%
8-
- 30 to 50
w I_}' E
|\\\ . /
LY
T 15 t0 30

| Otod5

‘ Contribution

to mean (%)

mean = 30 348

calm = 15.2%

Proportion contribution to the mean (%)

14




31/12/2025 24:00 Station O.L. Volos

Pollution Rose for SO, (ug/m?3) 01/01/2025 00:00 —
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31/12/2025 24:00 Station O.L. Volos
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(1h Average)
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2.2, ITaOULKEG peTpRosLg/avaluoels PMyo

2.2.1. PMy

OL NUEPNOLEG CUYKEVTPWOELC TwV PMio, Ta ortoiol GUAAEXBNKa og PIATPO yLa XK avaAuon
KaL mpocdlopiotnkayv otabuika cuudwva pe to EN 12341:2014, kupdavOnkav petafy 7,9 ko 93,7
ug/m3 (p.o. 30,7 ug/m?3). Kataypddnkav 4 unepBAceLg Tou nueprolou opiou tng O8nyiag 2008/50/EK
(50 pg/m?3), e twéc 50,1, 60,5, 67,5 kat 93,7 pug/m?3, duo tov prva Maptio kat SUo tov prva lovAlo
(Zxnpa 2.2.1).
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Ixnua 2.2.1. Huepnoleg otaBULKEG CUYKEVTPWOELC PMyo kata To £€T0¢ 2025

2.2.2. PAHs

OL GUYKEVTPWOELC TwV PAHs Ttou aviyveuBnkov ota Setypora PMyo Sivovrat otov Mivaka 2.2.1. Ot
OUYKEVIPWOELS Tou B[a]Py kupdvOnkav ard 0,007 péxpt 1,47 ng/m3 pe péon tyr 0,27 ng/m?3. H Ty ot
giva xounAGTtePN TNG TYWRG-otdxou g O8nyiag 2004/107/EK (1 ng/m?® wg péon troLa ). 3To oxnuo
2.2.2 Sivetaw 0 SLdypappa box-and-whisker twv cuykevtpwoewv Twv PAHs (ng/md). K&Be kouti
omewovilel ™ OLAUECO (YPapUr) EVIOG TOU KouTloU), To €VOOTETAPTNUOPLAKO €gUpog (25°-75°
EKATOOTNUOPLO), evw Ta Whiskers ektelvovtal €wg TIG akpaleg TWEG Tou dev Bewpouvtal outliers. OL
KOKKIVEG KOUKKIOEG avTiotolyoUv og akpaieg TWEG (outliers). O agovag Y mapouclaletal o€ AoyapLOpLK
KAlpoka wote va elvat Suvatr n ouyKpeLon Twv PAHS e SLaOPETIKES TAEELG LEYEOOUG GUYKEVIPWOEWV.
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2.2.3. MétaAla/ petallosldn

OL CUYKEVTPWOELG TWV HETAAwWY/ petallosdwy mou mpoodlopicBnkav ota Seiypota
PMso 610U OAOKANpWONKav oL avaAuoelg, divovtal otov Mivaka 2.2.2. Ot LECEG CUYKEVIPWOELG
TWV VOUOBETNUEVWV OTOLXELWV ELVAL KATW ATIO TIG TIUEG-0TOXOUG TnG O8nylag 2004/107/EK (6, 5,
20 ka 500 ng/m3yia As, Cd, Ni, Pb, w¢ péon etfiota tTiun). 1o oxnua 2.2.3 paivetal to Staypappa
box-and-whisker twv cuykevtpwoswv HeT@AAwy (ng/m?3).
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Mivakac 2.2.1 SUYKEVTPWOELS TOAVApwWHUATIKWY ubpoyovavIpdkwv ota PM;e (ng/m?) katd to étog 2025.

Huepopnvia 212PAHs |

10/01/2025 0.4095 0.00016 0.00092 0.15355 0.77899 1.12274 2.10747 0.8629 1.46935 0.27518 1.89368 1.75706 10.8315
16/01/2025 0.30412 0.00016 0.00092 0.10632 0.3045 0.59987 1.46784 0.58674 0.60173 0.16342 1.20378 1.24898 6.58838
23/01/2025 0.24789 0.00016 0.00092 0.13362 0.30597 0.72664 2.06414 0.80817 0.98508 0.23667 1.76644 1.38304 8.65874
30/01/2025 0.30271 0.00017 0.00093 0.11675 0.64128 1.06165 1.65407 0.67779 1.33897 0.22709 1.39526 1.33837 8.75504
08/02/2025 0.2412 0.00016 0.00092 0.16265 0.62356 1.09216 1.42123 0.57326 0.83325 0.15688 1.12139 0.95689 7.18355
13/02/2025 0.19781 0.00016 0.0839 0.18283 0.26343 0.49705 0.9159 0.37415 0.45435 0.08937 0.80509 0.31513 4.17917
20/02/2025 0.32981 0.00016 0.00092 0.33463 0.97825 1.54179 1.7859 0.73259 1.25689 0.24156 1.39531 1.12632 9.72413
27/02/2025 0.1894 0.00016 0.00092 0.15655 0.16629 0.39241 1.29801 0.49801 0.50651 0.16313 1.17557 1.0228 5.56976
12/03/2025 0.11434 0.00016 0.0383 0.02939 0.02906 0.06775 0.10389 0.03509 0.02957 0.01639 0.10247 0.04499 0.6114
17/03/2025 0.15196 0.00542 0.03824 0.02063 0.00044 0.07626 0.09613 0.03222 0.0183 0.0059 0.09077 0.08698 0.62325
22/03/2025 0.16123 0.00016 0.03797 0.11948 0.13059 0.26795 0.78244 0.30206 0.31756 0.09721 0.73651 0.68893 3.64209
01/04/2025 0.10418 0.0037 0.03258 0.03482 0.03703 0.06832 0.2142 0.07912 0.05805 0.02967 0.20988 0.1951 1.06665
11/04/2025 0.21586 0.00708 0.00092 0.07228 0.07083 0.18333 0.33632 0.13239 0.13179 0.0342 0.31552 0.31411 1.81463
16/04/2025 0.26333 0.00791 0.06703 0.09553 0.00044 0.12607 0.28763 0.10925 0.14032 0.03554 0.30879 0.28453 1.72637
24/04/2025 0.20543 0.00674 0.05962 0.0322 0.22548 0.04096 0.10478 0.03501 0.03999 0.01497 0.11159 0.0532 0.92997
02/05/2025 0.19707 0.00606 0.0531 0.05569 0.00044 0.05828 0.10214 0.0373 0.05188 0.01133 0.11041 0.09578 0.77948
08/05/2025 0.21924 0.0075 0.03586 0.0353 0.07738 0.06692 0.11699 0.03905 0.04958 0.01415 0.1017 0.09672 0.86039
22/05/2025 0.13322 0.00692 0.05071 0.04015 0.20798 0.05367 0.08371 0.02355 0.02391 0.00031 0.07181 0.07109 0.76703
04/06/2025 0.10028 0.00593 0.03201 0.01359 0.02106 0.01212 0.02438 0.0079 0.00712 0.00273 0.02949 0.02568 0.28229
12/06/2025 0.14098 0.0047 0.0302 0.01189 0.0398 0.01431 0.04203 0.01329 0.01181 0.00745 0.03807 0.04656 0.40109
19/06/2025 0.33473 0.01098 0.10124 0.06669 0.04494 0.04748 0.10933 0.03675 0.04542 0.01293 0.10452 0.08473 0.99974
25/06/2025 0.13053 0.00495 0.05831 0.03799 0.01749 0.02537 0.04538 0.014 0.01491 0.00483 0.04201 0.02921 0.42498
03/07/2025 0.17047 0.00646 0.04938 0.03688 0.0263 0.02989 0.11992 0.04924 0.0517 0.02186 0.18261 0.14697 0.89168
08/07/2025 0.11087 0.00373 0.03797 0.021 0.02576 0.01764 0.04948 0.01751 0.02005 0.00759 0.06752 0.05404 0.43316
10/07/2025 0.17289 0.00969 0.0575 0.03888 0.05577 0.03961 0.13166 0.04166 0.04895 0.01837 0.10828 0.10054 0.8238
15/07/2025 0.10025 0.00179 0.02463 0.01782 0.00875 0.01291 0.04541 0.0147 0.01424 0.00731 0.07364 0.06008 0.38153
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Huepounvia

212PAHs

17/07/2025
22/07/2025
24/07/2025
05/08/2025
08/08/2025
12/08/2025
14/08/2025
20/08/2025
22/08/2025
28/08/2025
10/09/2025
18/09/2025
24/09/2025
01/10/2025
22/10/2025
24/10/2025
30/10/2025
04/11/2025
06/11/2025
12/11/2025
Mécog 6pog
Tutkn anokA.
EAGyioto

Méyioto

0.19159
0.11844
0.14356
0.08864

0.1071
0.25147
0.35294
0.28419
0.33435
0.26768
0.35135
0.27867
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0.22624
0.26254
0.21152
0.23276
0.42849
0.44195
0.35281
0.22811
0.09484
0.08864

0.44195

0.00709
0.00368
0.00532
0.00249
0.00322
0.00705
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0.00893
0.01184
0.00903
0.01085

0.0076
0.01091
0.00577
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0.00561
0.00016
0.00016
0.00016
0.00016
0.00463
0.00384
0.00016

0.01184

0.04998
0.05667

0.0885
0.03314
0.09054
0.04906
0.05006

0.0346
0.05095
0.03769
0.11245
0.03993
0.08498
0.03986
0.00092
0.00092
0.00092
0.00092
0.00092
0.00092
0.03739
0.03066
0.00092

0.11245

0.02517
0.03206
0.03763
0.01873

0.0293
0.04383
0.03991
0.03511
0.05295
0.03435
0.07887
0.02806
0.05823

0.0397
0.08857
0.05149
0.07539
0.09787
0.11582

0.1179
0.07018
0.06004
0.01189

0.33463

0.02546
0.03485
0.02934
0.02487
0.02487
0.00044
0.01304
0.00044
0.02446
0.00044
0.00044
0.00044
0.00044
0.08406
0.14425
0.03761
0.09704
0.20308
0.38225
0.16616

0.1386
0.21885
0.00044

0.97825

0.02713
0.01906
0.02081
0.01623
0.02393
0.04519
0.05811
0.05248
0.08488
0.04506
0.06452
0.01995
0.03904
0.02482
0.19954
0.06471
0.16078
0.17616

0.5977
0.28429
0.22321
0.35512
0.01212

1.54179

0.04135
0.04211
0.04797
0.06236

0.0593
0.08804
0.07998
0.08055

0.1513
0.08616
0.09005
0.03431
0.06763
0.14037
0.59666
0.28385
0.46547
0.67731
1.56757
0.56286
0.45077
0.61339
0.02438

2.10747

0.01315
0.01472
0.01574
0.02527
0.02358

0.0325

0.0317

0.0312

0.0589
0.03271
0.03226
0.01295
0.02353
0.05305
0.26436
0.11366

0.1871
0.26805
0.71262
0.23447
0.18077
0.25203

0.0079

0.8629

0.01237
0.02153
0.02094
0.02831
0.02486
0.04856
0.03303

0.0363
0.06469
0.03116
0.05076
0.02161
0.03535
0.03889

0.4703
0.12774
0.33929

0.3971
1.45999
0.55587
0.26826
0.41735
0.00712

1.46935

0.00369
0.00551
0.00588
0.01092
0.00851
0.01383
0.00696
0.01093
0.01475
0.00792
0.00829
0.00424
0.00647
0.01906
0.10964
0.04006
0.07969
0.09728
0.25769
0.10317
0.05892
0.08035
0.00031

0.27518

0.03823
0.04334
0.04968
0.10213
0.07005
0.112
0.05357
0.08811
0.1298
0.08651
0.08013
0.03215
0.06376
0.18355
0.76114
0.42115
0.52609
0.76959
1.31563
0.60639
0.41511
0.5198
0.02949

1.89368

0.02825
0.03796
0.04051

0.0905
0.06164
0.09553
0.04268
0.07503

0.1006
0.06424
0.06039

0.0278
0.04614
0.15956
0.62421
0.31678
0.43249
0.68929
1.33222
0.53065
0.35835
0.46758
0.02568

1.75706

0.46346
0.42993
0.50588
0.50359
0.5269
0.7875
0.77352
0.73787
1.07947
0.70295
0.94036
0.50771
0.75385
1.01493
3.52229
1.6751
2.59718
3.8053
8.18452
3.51565
2.4343
2.925
0.2823

10.832
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Mivakac 2.2.2. SuyKevtpwoels uetdAAwv/uetaAloetbwv ota PMyo (ng/m?) kata to €tog 2025

10/01/25 682 4.27 27.6 60.6 2580 1.12 211 43.9 801 2.41 1.95 50.7
16/01/25 697 4.22 27.3 75.9 2470 1.30 16.3 37.7 669 2.40 1.66 49.8
23/01/25 851 3.56 18.0 165 3020 1.06 9.36 44.9 435 3.38 1.45 56.1
30/01/25 857 3.34 10.7 32.4 1600 = 0.893 7 18.1 147 2.23 1.02 28.5
08/02/25 313 3.33 5.90 15.5 493 0.734 3.4 12.1 380 1.33 1.06 25.7
13/02/25 450 6.86 6.99 28.3 1040 = 0.699 6.67 13.5 144 1.46 1.09 24.2
20/02/25 185 3.33 4.13 11.3 522  0.566 14.9 10.7 209 1.36 0.98 13.9
27/02/25 594 3.33 9.77 28.1 1840 1.37 8.07 75.1 421 2.44 1.55 20.8
12/03/25 2460 7.70 23.8 88.3 10170 1.83 80.6 324 565 2.35 1.66 45.8
17/03/25 3350 8.64 13.5 58.6 2960 1.53 16.3 15.7 348 2.47 1.79 24.5
22/03/25 977 3.33 11.3 36.5 2780  0.853 21.7 75.2 385 1.92 1.82 30.3
01/04/25 262 3.33 5.56 17.2 510 = 0.656 20.6 13.8 368 1.01 2.17 30.9
11/04/25 716 3.33 3.97 20.6 581 0.822 9.97 215 527 1.42 0.84 11.5
16/04/25 649 3.33 10.6 28.9 1550 1.28 12.5 29.1 414 2.59 5.08 32.2
24/04/25 1000 6.44 11.6 44.6 1530 1.32 22.2 18 529 2.12 2.55 46.5
02/05/25 820 5.44 10.6 45.3 1580 @ 0.884 124 20.8 326 1.83 3.05 70.1
08/05/25 803 3.33 5.82 241 1280 0.714 291 12.9 124 1.00 0.83 12.0
22/05/25 378 3.33 6.92 12.3 689 ' 0.603 3.84 11.1 93.5 0.94 0.82 9.80
30/05/25 575 3.33 13.7 11.5 473  0.833 10.9 9.67 209 0.94 0.87 11.9
04/06/25 805 6.46 11.2 17.8 811 1.152 9.89 27.7 189 1.83 1.43 241
12/06/25 1410 5.45 13.6 53.2 2740 1.25 33.9 119 332 1.74 1.65 47.1
19/06/25 1270 9.00 37.2 77.6 2160 2.33 12.3 27.5 413 2.92 2.38 35.7
25/06/25 976 4.65 7.72 49.0 2520 0.787 4.62 16.1 126 1.26 1.05 19.7
03/07/25 249 2.53 3.15 154 250 @ 0.192 1.42 5.99 454 0.284 0.301 7.14
08/07/25 267 2.53 2.57 22.6 271 0.211 1.39 14.8 48.8 0.288 0.151 6.78
10/07/25 444 2.53 2.76 18.8 313 | 0.252 1.26 9.77 45.2 0.290 0.163 4.39
15/07/25 276 3.45 3.38 20.9 338 0.265 2.74 5.36 61.4 0.353 0.217 6.11

17/07/25 352 2.53 3.32 23.5 342 | 0.223 1.99 6.39 61.1 0.371 0.228 5.42



22/07/25
05/08/25
08/08/25
12/08/25
20/08/25
22/08/25
28/08/25
25/11/25
27/11/25
03/12/25
05/12/25
13/12/25
16/12/25
29/12/25
31/12/25
10/09/25
18/09/25
24/09/25
01/10/25
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0.458
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0.326
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0.460
0.298
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1.43
1.25
1.16
2.01
1.58
1.38
15
1.09
1.3
1.32
0.77
0.25
3.38

0.14
0.131
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1.03
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0.768
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0.579
0.396
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2.05
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2.67

0.09
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5.91
2.47
2.46
1.42
7.84
1.53
0.651
16.3
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54.4
5.52
254
7.34
7.86
2.77
5.53
491
5.71
5.18
6.26
9.21
17.5
7.12
2.99
8.52
18.6
17.3
0.65
70.1

21



10.0000 ‘

3.0000 A

1.0000 ‘ ‘ ‘ ‘ ‘

0.3000

0.1000 A ‘ ‘

0.0300 ‘ ‘ ‘

Concentration (ng{(ma}

0.0100 7 ‘ ‘ ‘

0.00301

0.0010

0.0003

0.00011

RS ¥ & Py 0 & & & Q@ & ® o Se2
25 0 W S e
¥ ¥ & & = © 8

PAHs
Sxnua 2.2.2. Aaypauua box-and-whisker twv ouykevtpwoswy PAHs (ng/m?3) katd to
£10¢ 2025

10 000.0 1

3000.04

1000.04

300.0

100.0 1

Concentration (ngf m3}

014 ‘

e
%,
@
Q

e} o <@ s <

it
L
%
B,
<

Element

Ixnua 2.2.3. Awcypauua box-and-whisker tTwv cuykevTpwoswv UETAAAwY /
uetaAroetbwyv (ng/m?3) kata to €toc 2025

22



BiBAoypadia

Argyropoulos, G., Samara, C., 2008. Source apportionment in Volos and planning of
environmental policy for air quality improvement. Technical Report. Aristotle
University of Thessaloniki (in Greek).

Argyropoulos G., C. Samara C., Diapouli, E. Eleftheriadis K., Papaoikonomou K., Kungolos
A., 2017. Source apportionment of PM10 and PM2.5 in major urban Greek
agglomerations using a hybrid source-receptor modeling process. The Science of
the Total Environment 601-602, 906-917.

Bairachtari K., Saraga D., Moysiadi A., Vasilakos CH. and Maggos T., PAHs concentration
levels in the ambient air of a suburban area in Athens and in a rural area near a
timber processing plant. Proceedings of the 14th International Conference on
Environmental Science and Technology, Rhodes, Greece, 3-5 September 2015.

Diapouli E., Grigoratos Th., Proias G., Vasilatou V., Maggos Th., Samara C., A. Kungolos,
Eleftheriadis K. PM chemical composition and sources in the greater area of Volos
during the LIFE+ACEPT-AIR Project (submitted).

Diapouli E., Manousakas M., Vratolis S., Vasilatou V., Maggos Th., Saraga D., Grigoratos
Th., Argyropoulos G., Voutsa D., Samara C., Eleftheriadis K., 2017. Evolution of air
pollution source contributions over one decade, derived by PM10 and
PM2.5 source apportionment in two metropolitan urban areas in Greece. Atmos.
Environ. 164, 416-430.

Eleftheriadis K., Diapouli E., Gini M.I., Vasilatou V., Samara C., Argyropoulos G., 2011.
Source apportionment of airborne particulate matter for three urban centers in
Greece.European Aerosol Conference, 4-9 Sept, 2011.

Emmanouil C., Drositi E., Vasilatou V., Diapouli E., Krikonis K., Eleftheriadis K., Kungolos
A., 2017. Study on particulate matter air pollution, source origin, and human health
risk based of PM10 metal content in Volos City, Greece. Toxicological &
Environmental Chemistry: 1-19. doi:10.1080/02772248.2016.1242005.

Manoli, E., Voutsa, D., Samara, C., 2002. Chemical characterization and source
identification/apportionment of fine and coarse air particles in Thessaloniki,
Greece. Atmospheric Environment, 36(6), 949-961.
https://doi.org/10.1016/51352-2310(01)00486-1

Manoli E., Kouras A., Samara C., 2004. Profile analysis of ambient and source emitted
particle-bound polycyclic aromatic hydrocarbons from three sites in northern
Greece. Chemosphere 56, 867—878.

Manoli E., Kouras A., Samara C., 2011. Polycyclic aromatic hydrocarbons in the Greek
atmospheric environment, 16th International Symposium on Environmental Pol-
lution and its Impact on Life in the Mediterranean Region, 24-27 Sept 2011,
loannina, Greece.

Manoli E., Kouras A., Karagkiozidou O., Argyropoulos G., Voutsa D., Samara C., 2016.
Polycyclic aromatic hydrocarbons (PAHs) at traffic and urban background sites of
northern Greece: source apportionment of ambient PAH levels and PAH-induced
lung cancer risk. Environ Sci Pollut Res 23(4):3556-68.

23



Manoli E., Chelioti A., Kouras A., Voutsa D., Samara C., Kampanos H., 2015.
Concentrations of gaseous and particulate pollutants in the port of Volos, Greece.
CEMEPE & SECOTOX 2015, Mykonos Island, June 14-18.

Manoli E., Chelioti-Chatzidimitriou A., Karageorgou K., Kouras A., Voutsa D., Samara C.,
Kampanos ., 2017. Polycyclic aromatic hydrocarbons and trace elements bounded
to airborne PM10 in the harbor of Volos, Greece: Implications for the impact of
harbor activities. Atmospheric Environment 167, 61-72.

Moustris K.P., Proias G.T., Larissi |.K., Nastos P.T., Koukouletsos K.V., Palitsos A.G., 2015.
Health impacts due to particulate air pollution in Volos City, Greece. Journal of
Environmental Science and Health, Part A. VOL 0, No. O, 1-6
(http://dx.doi.org/10.1080/10934529.2015.1079099)

Papaioannou A.B., Viras L.G, Nastos P.T., Paliatsos A.G., 2010. Temporal evolution of sulfur
dioxide and nitrogen oxides in the city of Volos, Greece. Environmental Monitoring and
Assessment 161, 485-494.

ProiasG., Grigoratos T., Diapouli E., Vratolis S., Vasilatou V., Saraga D., Maggos Th.,
Samara C., Kungolos A., Kipouros S., Eleftheriadis K. Chemical composition and
sources of PM10 and PM2.5 in the greater area of Volos during the LIFE+ACEPT-AIR
Project. Book of Abstracts of the 4th International Conference on Environmental
Management, Engineering, Planning and Economics (CEMEPE) and SECOTOX
Conference ISBN: 978-960-6865-67-1, Mykonos Island, Greece, June 24-28, 2013.

Proias G., Moustris K., Larissi I., Nastos P., Paliatsos A. Temporal evolution of PM10
concentrations during 2001- 2013 in the city of Volos, Greece MESAEP 2015, Crete,
September 26 - 30 2015.

Proias G.T., Moustris K.P., Larissi I.K., Nastos P.T. and Paliatsos A.G., 2012. AMBIENT
PM10 CONCENTRATIONS AND THE IMPACT OF WIND AT AN URBAN SITE IN
CENTRAL GREECE. Fresenius Environmental Bulletin 21(7a), 1935 — 1941.

Saffari A., Daher N., Samara C., Voutsa D., Kouras A., Manoli E., Karagkiozidou O.,
Vlachokostas Ch., Moussiopoulos N., Shafer M.M., Schauer J.J., Sioutas C., 2013.
Increased Biomass Burning Due to the Economic Crisis in Greece and Its Adverse
Impact on Wintertime Air Quality in Thessaloniki, Environ. Sci. Technol. 47, 13313
13320.

Tolis I.E., Saraga E.D., Filiou F.K., Tziavos I.N., Tsiaousis P.Ch., Dinas A. Bartzis G.J., 2014.
One-year intensive characterization on PM2.5 nearby port area of Thessaloniki,
Greece. Environ Sci Pollut Res, DOI 10.1007/s11356-014-3883-7.

Tzoumaka N.P., Kelessis G.A., Petrakakis J.M., Samara C., Papagiannopoulos M.N.,
Zoumakis M.N., Tzourelis G., 2008. Experimental measurements of C2-C5 and C6-
C10 in urban area of Thessaloniki, Greece. Fresenius Environmental Bulletin, 17
(10A), 1594-1600.

Voutsa D., Samara C., Kouimtzis Th., Ochsenkuhn K., 2002. Elemental composition of
airborne particulate matter in the multi-impacted urban area of Thessaloniki,
Greece. Atmospheric Environment, 36, 4453-4462.

Wang X., Chancellor G., Evenstad J., Farnsworth E.J., Hase A., OlsonM.G., Sreenath A.,
and AgarwalK.J., 2009. A Novel Optical Instrument for Estimating Size Segregated
Aerosol Mass Concentration in Real Time. Aerosol Science and Technology, 43, 939—
950.

24



Fpnyopdtog O., Apyupomoudog I, NikoAdou K., Koupmapélog I., Zapapa K., 2012.
Awpovpeva Zwpoatidia PM10 otnv eupltepn meploxy tou BoAou: Emineda
OUYKEVIPWOEWV - Xnuikp ovotaon - [nyég, 1o MeptParovtikd Zuvedplo
Oeooaliag, 8-10 ZentepuPplou, Zkiabog, Mpaktikd oeA. 8.

MavwAn E., Xehwtn A., KoUpag A., Boutoa A., Zapopd K., Kaumavog H. 2015.
ZUYKEVTPWOELG OlwPOoUEVWY cwpaTidiwv PM10 kal yovotoflkwv cuoTATIKWY OTO
Atpave tou BoAou. 120 Zuvebplo Xnuelag EANGSag-Kumpou, 8-10 Maiou 2015
@eoocalovikn.

Mpwtag I., EAeuBepLadng K., AamouAn E., BpdtoAng Z., Baowldtou B., KouykoAog A.,
Knmoupodg 2., NoAwatcog A.l. ANAAYIH ZYTKENTPQIEQN AIQPOYMENQN
2QMATIAIQN PM10 KAI PM2.5 ZTHN MEPIOXH TOY BOAOY KATA TH OEPINH KAI
XEIMEPINH MEPIOAO 2011 — 2012 2TO MNAAIZIO TOY MNMPOTPAMMATOZ LIFE +
ACEPT-AIR. BifAio MeplAnPewv lou MeptBarroviikoy Juvebplou Oscoaliag
YKkLaBog, 8-10 ZemtepPBpiouv 2012, ISBN 978-960-6865-49-7.

KoUpag A., MavwAn E., Auyevikou A., Mapaoxakn A., Boutoa A., Zapapa K., @ooka E.
2023, AIAXPONIKH EZEAIZH TQN ZYTKENTPQZEQN PM10 KAI TQN
NOMOOGETHMENQN ZYZITATIKQN TOYZ £TO AIMANI TOY BOAQY - EKTIMH2H TOY
KINAYNOY FATHN YTEIA, 8° NeptBaliovtiko Zuvédplo Makedoviag, 6-8 Oktwppiou
2023, ©@sococahovikn.

25



NAPAPTHMA 1

OpLaKEG TIHEG TNG O8nyiag 2008/50/EC

NO;

Nepiodog pécou Twurj opiov (pg/m3) Neploplopol
6pou
1 wpa 200 Na pnv umepBaivetal mepLoCOTEPO

amnod 18 popéEg to xpovo
HuepoAoyLako €1og 40 -
AvwTtepo 6plo 70% TNG wplaiog oplakng Na pnv umepBaivetal mMepLoGOTEPO
EKTLUNONG TG (140 pg/m3) arnod 18 popEg to xpovo

80% TNG ETAOLOG OPLOKNG -
A (32 pg/m?)

Katwrtepo 6plo 50% TnG wplaiog oplakng Na pnv umepBaivetal mMepLoCOTEPO
EKTLUNONG TG (100 pg/m3) arnod 3 $opEg To xpovo

65% TNG ETAOLOG OPLOKNG -
TAG (26 pg/m?)

Oplo cuvayeppou 400 pg/m3

Qpata TN yua 3
OUVEXOEVEG WPEG
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Os

Nepiodog Ty opiou | Neplopiopol

HEGOUL GpoU (ng/m?3)

TIUAR-0TOXO0G Méylotn 120 Aev mipénel va unepPBaivetal
nuepnola 8wpn TEPLOOOTEPO ATIO 25 POPES TO XPOVO
TN yla Slaotnua 3 eTwv
Oplo evnuépwong Qpaia tun 180
Oplo cuvayepuou Qpatla Tun 240
Bev{OAlo

Nepiodog pécou 6pou Twn opiov (ng/m3)
HuepoAoyLoKO £T0C 5
AvwTtepo OpLo EKTIINONG 70% tng opLakng TUAC (3.5 pg/m?3)
Katwtepo 6pLo ektipnong 40% tnN¢ opLakng TLUAG (2 pg/m?3)
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PMio

Nepiodog pécou
opou

Twh opiov (ng/m3) Neploplopoi

1 nuépa 50

AvwTtepo 6plo
EKTLUNONG

Na pnv untepBaivetatl
TEPLOOOTEPO ATO 35

dopEC o XpOvo

70% tng nueproLag oplakng TuAG (35 pg/m?)

Katwtepo 6plo o , , , 5
T 50% tng nueproLag oplakng TuAg (25 pg/m?)

HuepoAoyLako €1og 40

AvwTtepo 6plo

o A A : 3
sellee 70% tng nuepnoLag oplakng TLung (28 pg/m?)

Katwtepo 6plo
EKTLUNONG

50% tng nuepnoLag oplakng Tung (20 pg/m?)

PMZJS
Nepiodog pécou L . :
. Twn opiou (ug/m?3) Neplopilopoi
opou
HuepoAoylako €1o¢ 25 -
20 EVOELKTIK oplaKkr) TLUA TTPOg
enitevén tnv 1.1.2020
AvwTtepo 6pLo 70% TG NUEPNOLAG OPLAKNAG TLUAG
extipunong (17 pug/m?)
Katwtepo 6pLo 50% tng NUEPNOLAG OPLAKNAG TLUAG
extipunong (12 pg/m?)
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