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ZYNTOMOI'PA®IEZ / ABBREVIATIONS

AQMN:
AQMS:
As:
AYMBGR:

Ba:
BP:
BTEX:

CeHe:

Cd:
CFC’s:
CGRBGR:
CLRTAP:

CO:
Co:
Cr:

Cu:

CYS-CYSAB/KOMNM:

DLI/TEE:
Fe:

Gg:

Hg:
ICP-MS:

INIBGR:
LARRES:
LARTRA:
LIMRES:
LIMTRA:
MARIND:
MLWSI/YENKA:

Mn:
Ni:
NICRES:

Air Quality Monitoring Network / Aiktuo NapakoAhouBnong Moidtntag Aépa
Air Quality Monitoring Station / Z1aBu6¢ NapakoAouBnaong MoidétnTag Aépa
Arsenic / Apoeviko

Background Station — Ayia Marina Xyliatou / 21a8udg YtoBd6pou — Ayia
Mapiva ZuAhidTou

Barium / Bapio
Barometric Pressure / Bapouetpikr] Nieon

Benzene, Toluene, Ethylbenzene,
AIBuAoBevlOAio, ZuAévia

Benzene / Bev{OAio

Xylenes /| Bev{OAio, ToAoudAio,

Cadmium / K&dpio
Chlorofluorocarbons / XAwpo@Bopiwpuévor YOpoyovavBpakeg
Background Station - Cavo Greco / 21aBuég Ymrod0pou — Kapo Nkpéko

Convention on Long-range Transboundary Air Pollution / 20pBaon yia tn
Ailauebopiaxkh Putravon tng Atuéogaipag oe MeyadAn AtméoTaon

Carbon Monoxide / Movogeidio Tou AvBpaka
Cobalt / KopdaATio

Chromium / Xpwpio

Copper / XaAkog

Cyprus Organization for the Promotion of Quality / Kutrpiak6g Opyaviouog
MpowBnong MoiétnTag

Department of Labour Inspection / Tuua EmBewpnong Epyaciag
Ferrous / Zidnpog

gigagram = 10° g = 1 kilotonne (kt) / 10° ypauudpia = xiAiol TOvoI
Mercury / Yopdpyupog

Inductively Coupled Plasma Mass Spectrometry / dacpatookoTria Madag
Emmaywyikwg Zuleuypévou MNAdopatog

Background Station — Inia / Z1aBuég YtmopdBpou — lvia
Residential Station — Larnaca / OIKIOTIKOG 2TaBu6G — Adpvaka
Traffic Station — Larnaca / KukAo@opiakog 21abuég — Adpvaka
Residential Station — Limassol / OIKIoTIKOG ZTaBUOG — NAEPECOS
Traffic Station — Limassol / KukAo@opIakog Z1abudg — Aepeadg
Industrial Station — Mari / Biopnxavikog 21a8uog - Mapi

Ministry of Labour, Welfare and Social Insurance / Ymroupyeio Epyaciag,
Mpdvoiag kar Kovwvikwv Ac@aAioewv

Manganese / Mayydavio
Nickel / NikéAio

Residential Station — Nicosia / OIKIOTIKOG 2TaBu6G — Acukwaoia
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NICTRA:
NO:

NO,:
NOy:

Oa:
PAFTRA:

PAH’s/TIAY:

PARRES:
PARTRA:
Pb:
PM1o/AZ 10:

PM2.5/A22,5:

RH:

SO::

SR:

Sr:
STAVBGR:
T:
TROBGR:

VOC’s/MNOE:

WD:

WS:

Zn:
ZYGIND:

Traffic Station — Nicosia / KukAo@opiakdg Z1aBuog — Asukwaia
Nitrogen Monoxide / Movo¢gidio Tou AlwTtou

Nitrogen Dioxide / Aio&gidio Tou A{wTou

Nitrogen Oxides / O¢gidia Tou AlwTou

Ozone / OCov

Traffic Station — Pafos / KukAogoplakdg ZT1aBuog - MNagog

Polycyclic  Aromatic  Hydrocarbons / TloAukukAikoi  Apwuartikoi
Y&poyovavBpakeg

Residential Station — Paralimni / OIKIOTIKOG 2TaBuég — Mapaliyvi
Traffic Station — Paralimni / KukAo@opiakog 21aBudg — Mapaliyvi
Lead / M6AuBdog

Particulate Matter with aerodynamic diameter less than 10um / Aiwpoupeva
2WHaTIdIa YE agPOdUVAIKN DIGUETPO HIKPOTEPN TwV 10um

Particulate Matter with aerodynamic diameter less than 2.5um / Aiwpouueva
2WHOTIOIa YE agPOdUVAIKI DIGUETPO MIKPATEPN TWV 2,5um

Relative Humidity / Yypagoia

Sulphur Dioxide / Aloggidio Tou Oc¢iou

Solar Radiation / HAiakr} AkTivoBoAia

Strontium / Z1pbvTiO

Background Station — Stavrovouni / £1aBu6g Y1roBdBpou — Zraupofouvi
Atmospheric Temperature / ©gpuoKpagia aTHoc@AIPIKOU aépa
Background Station — Troodos / Z1a0u6¢ Y1ropdaBpou — Tpdodog
Volatile Organic Compounds / INMtnTikég Opyavikég Evwaoeig
Wind direction / AietBuvon Tou avéuou

Wind speed / TaxUuTtnTa ToU avEUou

Zinc / Weuddpyupog

Industrial Station — Zygi / Biopnxavikog Z1abuodg — Zoyi
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To TuAua EmBewpnong Epyaciag (TEE) Tou
YTtoupyeiou Epyaoiag, Mpévoliag kal Kovwvikwv
Acpalioewv (YEMKA) gival n Appodia Apxn yia Tnv
TTapakoAouBnan Twv emmmédwy did@opwyv PUTTWV
OTOV ATHOCQAIPIKO aépd, KABWG KAl TNV EKTIUNOT KAl
TN dIaxeipIon TNG TTOIOTNTAG TOU a€pa, £T01 WOTE VO
dlaoc@aAieTal n TTPOOTACIA TNG UYEIOG Kal Eunuepiag
TWV €PYOCOPEVWY KAl YEVIKOTEPA TWV TTOAITWY,
KaBwg Kal n TpooTacia Tng PBAdoTnong kai Tou
ePIBAAAOVTOG.

H TTapakoAouBnon kai diaxeipion Tng MNoidtntag Tou
Atuoc@aipikoU Aépa otnv Kotrpo diEtreTal arrd TIig
mpovoieg  Twv  Tepi TG loidtntag  Tou
Atuoo@aipikou Aépa Nopwv Tou 2010 €wg 2020 (N.
77(1)/2010, N. 3(1)/2017 xai N. 20(1)/2020) kai Twv
mo kdtw Kavoviopwyv Tou kaBopifouv oOpia
TTOI6TNTAG ATHOOQAIPIKOU AEPA VIO CUYKEKPIUEVOUG
pUTTOUG:

a) O mrepi TG MoidTnTag Tou AToa@aipikoU Aépa
(Apoevikd, Kaduio, Yopdpyupog, NikéAlo kal
MoAukukAikoi  Apwpartikoi  YdpoyovavBpakeg
otov ATpoo@aipiké Aépa) Kavoviouoi Tou 2007
ka1 2017 (K.A.M. 111/2007 kan K.A.M. 38/2017).

B) O Trepi NG MoidTNTAG TOU ATHOCPAIPIKOU Afpa
(Opiakég Tipég Alogeidiou Tou Ociou, Alo&eidiou
Tou AlwTtou kal  O&ediwv TOU AlWwToU,
Zwuamdiwv, MOoAuBdou, Movoeidiou Tou
AvBpaka, BevfoAhiou «kai Oloviog oTOV
Atpoo@aipiké Aépa) Kavoviopoi tou 2010 kai
2017 (K.A.T1. 327/2010 kai K.A.T. 37/2017).

y) O1 1repi TG MoidTnTag Tou AToo@aipikoU Aépa
(Meiwon Twv EBvikwv Ektouttwv Opiouévwv
Atpoogaipikwyv Puttwyv) Kavoviopoi Tou 2020
(K.A.IM. 83/2020).

Ta pétpa ToU Beomiovral e TNV TTIO  TTAVW

vouoBeaia €xouv wg OTOXO:

1. Tov 1TpocdiopIcPd Kal KABOPICKO Twv OTOXWV
yIQ TNV TTOIOTNTA TOU ATHOO®AIPIKOU aEPa, WOTE
va atro@elyovTal, va TrpoAaufdavovTal i va
MeElwvovTal ol €TPRAABEIG EMTITWOEIG OTNV
avBpwTtrivn  uygia  kal  OTo  OUVOAO  TOU
TEPIBAANOVTOG,

2. TNV &KTignon TNG TToI0TNTAG TOU ATHOC@AIPIKOU
aépa, Baoel Kovwyv PeBSdWV Kal KPITNPiwy KoIva
atrodekTWV O0TNV EupwTraikn ‘Evwon,

Eicaywyn
Introduction

The Department of Labour Inspection (DLI) of
the Ministry of Labour, Welfare and Social
Insurance (MLWSI) is the Competent
Authority for the monitoring of various
atmospheric pollutants, as well as for the
assessment and management of air quality,
so as to safeguard the health and well-being
of workers and citizens in general and the
protection of vegetation and the environment.

The monitoring and management of Air
Quality in Cyprus is governed by the
provisions of the Air Quality Law of 2010 to
2020 (Law 77(1)/2010, Law 3(1)/2017 and Law
20(1)/2020) and the following Regulations that
define air quality limits for specific pollutants:

a) The Air Quality (Arsenic, Cadmium,
Mercury, Nickel and Polycyclic Aromatic
Hydrocarbons in the Ambient Air) Regulations
2007 and 2017 (R.A.A. 111/2007 and R.A.A
38/2017).

b) The Air Quality (Limit Values of Sulfur
Dioxide, Nitrogen Dioxide and Oxides of
Nitrogen, Particulates, Lead, Carbon
Monoxide, Benzene, and Ozone in the
Atmospheric Air) Regulations of 2010 and
2017 (R.A.A. 327/2010 and R.A.A. 37/2017).

c) The Air Quality (Reduction of National
Emissions of certain Atmospheric Pollutants)
Regulations of 2020 (R.A.A. 83/2020).

This legislation lays down measures aimed at

the following:

1. Defining and establishing objectives for
ambient air quality designed to avoid,
prevent or reduce harmful effects on
human health and the environment as a
whole;

2. assessing the ambient air quality in
Member States on the basis of common
methods and criteria;



http://www01.intranet.gov.cy/public/mlsi/dli/dli.nsf/dmllegislation_New_gr?openform&p=8&t=f&e=
http://www01.intranet.gov.cy/public/mlsi/dli/dli.nsf/dmllegislation_New_gr?openform&p=8&t=f&e=
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3. TN OUYKEVIPWON TTANPOPOPIWV TTOU apopouv
TNV TTOIGTNTA TOU ATUHOCQAIPIKOU a€pa, Kal WOTE
va  OleukoAuvBei  n KaTamoAéunon NG
ATHOCQAIPIKNG PUTTAOVONG KAl TwWV OXANCEWV,
Kabwg Kal n TTapakoAoubnan TWV
MOKPOTTPOBECUWY TACEWV Kal BEATILWOEWY TTOU
TTPOKUTITOUV aTTd €6VIKA Kal KOIVOTIKA YETPA,

4. Tnv €gao@dhion TNG OI1IG0soNG QUTWV  Twv
TTANPOPOPIWLY OXETIKA ME TNV TToIOTATA TOU
QaTHOC@AIPIKOU aEPa OTO KOIVO,

5. 1 dilatApnon NG TToI0TNTAG TOU ATHOCQAIPIKOU
aépa ekei 61TOU €ival KaA kal Tn BeATiwon TG
OTIG GAAEG TTEPITITWOEIG, KAl

6. TNV TIpoaywyr] HEYAAUTEPNG OCUVEPYOOIAg
METOEU TWV KPATWV HEAWV O€ OTI a@opd Tn
MEIWON TG ATHOTPAIPIKNG PUTTAVONG.

H ev Adyw vopoBeoia repIAapBavel €10IKEG TTPOVOIEG
yla TNV €KTiNON Kal diaxeipion TG TToI0TNTAS TOU
ATHMOOQPAIPIKOU aépa Kal EI0IKOTEPA:

e [l1a TOV KABOPIOUO OPIOKWY TIMWV Kal Opiwv
ouvayepPoU yIa TOUG KUPIOTEPOUG PUTTOUG TNG
aTuooPaIpag,

e TNV TTApPaKoAoOUBNON PE CUCTNUATIKEG METPHOEIG
TNG TTOIGTNTAG TOU ATHOCQPAIPIKOU aépa,

e Ta METPa TrOU TIPETTEl va  AauBdvovralr o€
TTEPITITWOEIG UTTEPPACNG TWV OPIAKWYV TIMWY Kal
TWV opiwv cuvayepuou,

e TNV KATAPTION KATAAOYWV d1apOpwy {WvwV Kal
OIKIOMWYV avaAoya pe 10 Babud putravong Tng
aTHOC@aIpAg, Kal

o TNV evnuépwon Tng EupwTraikng EmITpoTTAg Kal
TOU KOIvoU yIa TNV TToIOTNTA TOU ATHOCGPAIPIKOU
agpa.

>1ov Mivaka 1 1mou akoAouBei divovTal o1 OPIaKES
TINEG TTOU KaBopifovTal atmd Tn OXETIKI VOpoBeaia
yla KaBe puTTO.

Toéoo n Odadikacia €mMKUPWONG TWV HETPHOEWV
(wplaiwv, nuEPACIWY), TIOU  TTPAYMATOTTOIEITAI
olUgewva Pe TO 20oTnua [MoidTnTag 1O OTToI0
Baoietal oto Eupwtraikd MpdTtutro EN 17025, 600
Kal n XnMUIKA avdAuon Twv @IATpwWY OUAAOYAG
QIWPOUUEVWY CWHATIBIWY, TTOU TTPAYUATOTTOIEITAI
ylo TOV TIpOoCdIopIonNd Tng oUoTaong Kal Tng
TpoéAeuong  TNG  okOvng Of  €CEIBIKEUPEVA
ouvepyadbueva  €pyaoThpld, Eival  ETTITTOVEG  Kal
XpovoBopeg diadikacieg. MNa 10 Adyo autd n
TTapoUoa £KBECN AVOQEPETAI OTA ATTOTEAECOUATA TWV
MeTprioewv Tou 2018.

H tTapouoa ‘EkBeon mrepihapBavel, yia 1o £€10g 2018,
TO EMKUPWHEVO OTTOTEAECUOTA TWV METPAOEWV
TOIOTNTAG  ATUOOQAIPIKOU  aépa Ot DIAQPOPES
meploxEg TNG KUTTpou, TIG NWEPNOIEG HETPAOEIS YIa TA
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3. obtaining information on ambient air
quality in order to help combat air pollution
and nuisance and to monitor long-term
trends and improvements resulting from
national and Community measures;

4. ensuring that such information on ambient
air quality is made available to the public;

5. maintaining air quality where it is good
and improving it in other cases;

6. promoting increased cooperation
between the Member States in reducing
air pollution.

The legislation includes specific provisions for

the assessment and management of ambient

air quality, and in particular:

e Setting limit values and alert thresholds for
the major atmospheric pollutants,

e the monitoring of ambient air quality with
systematic measurements,

e the measures to be taken in case of
exceeding the Ilimit values and alert
thresholds,

e the compilation of lists of different zones
and settlements depending on the degree
of ambient air pollution, and

e informing the European Commission and
the public about the quality of ambient air.

The limit values determined by the relevant
legislation on each pollutant are shown in
Tablel.

Both data validation of the measurements
(hourly and daily), carried out in accordance
with the Quality System which is based on the
European Standard EN 17025 and the
chemical analysis of particulate matter,
collected in filters for the determination of the
composition and the origin of dust which is
carried out in specialized partner laboratories
are laborious and time-consuming processes.
For this reason, this report refers to the results
of the 2018 measurements.

This Report presents, for the year 2018, the
validated results of the ambient air quality in
various areas of Cyprus, the daily
concentration of Particulate Matter PM1o and
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Alwpouueva  Zwpatidla  AXie Kal  AXzs, T
OTTOTEAECUATA TWV OXETIKWV XNMIKWY avaAUoEwV
TWV QIATPWY GUAAOYNG QIWPOUPEVWY CWUATIOIWY,
OUYKpPION TWV OATTOTEAEOUATWY TWwV METPACEWV
ToI0TNTAG aépa Tou 2018 pe TTaAaidTEPa €T, TO
atroTeAéopaTa yia TV TTPoéAeucn TG okoévng, Ta
QATTOTEAECUATA TWV YETPHACEWY YIO TNV TTOIOTNTA TOU
VEPOU BPOXAG Kal TIG OUVOAIKEG ETHOIEG EKTTOPTTEG
agpiwv pUTTWY oTNV aTpudo@aipa TN Kutrpou.

PM.s, the results of the relevant chemical
analysis of particulate matter collected in
filters, the comparison of the air quality results
of 2018 with previous years, the dust source
apportionment, the results of the rainwater
quality measurements and, finally, the annual
total emissions of air pollutants in the Cyprus
atmosphere.

Mivakag 1: OpIakég TINES yIa TOUG KUPIOTEPOUG ATHOTPAIPIKOUG PUTTOUG.
Table 1: Limit values for the main atmospheric pollutants.

EmiTpemopeveg
PUtrog / Zuykévipwon / Xpovikn epiodog / utrepBAaocelg ava érog /
Pollutants Concentration Averaging Period Permissible exceedances per
year
Opiakég Tipég / Limit Values
PMio 50 pg/ms3 Hueprioia / Daily 35
40 pyg/m3 ETtAoia / Yearly Aev epapuoletal / Not applicable
25 ug/m3 (uéxpi/until
31.12.2019) . . .
PMzs 20 pg/mé (amé/from Emoia / Yearly Aev epapudletal / Not applicable
1.1.2020)
SO 350 ug/m? Qpiaia / Hourly 24
2 125 pg/ms3 Huepnoia / Daily 3
NO 200 yg/m3 Qpiaia / Hourly 18
2 40 pg/ms3 Etioia / Yearly Aev epapudletail / Not applicable
MéyioTog nuEPNOI0G HECOG
3 0pogG oKTawpou / . .
CO 10.000 pg/m Maximum daily eight-hour Aev epapudletal / Not applicable
mean value
CsHe 5 yg/m3 Emoia Agv epapudletal / Not applicable
MéyioTog nueprolog péoog | ZTOX0G 25 nuEPES KaTa PETO 6po
3 0poG oKTawpou / o€ Tpia xpovia /
0s 120 pg/m Maximum daily eight-hour Target no more than 25 days per
mean value year averaged over three years
Pb 0,5 uyg/m3 ETtAoia / Yearly Agv epapudletal / Not applicable
As 6 ng/m3 ETtAoia / Yearly Agv epapudletal / Not applicable
Cd 5 ng/m3 ETtAoia / Yearly Agv gpapudletal / Not applicable
Ni 20 ng/m3 ETtAoia / Yearly Agv epapudletal / Not applicable
Bévlo(a)tTupévio/ 3 . . .
Benzo(a)pyrene 1 ng/m ETtAoia / Yearly Aev epapudletal / Not applicable
Opi1a Evnpépwong / Information Threshold
Os | 180 pg/m?3 | Qpiaia / Hourly | Aev spapudletal / Not applicable
Opia Zuvayeppou / Alert Threshold
3 ouvexeic wpeg / . .
3
SOz 500 pg/m 3 consecutive hours Aev epapudleral / Not applicable
3 ouvexeic wpeg / . .
3
NO2 400 pg/m 3 consecutive hours Aev epapudletal / Not applicable
O3 240 ug/m? Qpiaia / Hourly Aev e@papudletal / Not applicable
Kpioipa Emitreda yia Tnv lNpootacia Tng BAdotnong / Critical levels for the protection of vegetation
SOz 20 pg/m3 Etmoia / Yearly Agv epapudletal / Not applicable
NOx 30 pg/ms EtAoia / Yearly Aev epapudletal / Not applicable
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NMNapakoAouOnon MoidéTnTag

ATuoo@aIpiKA pUTTAVon KOAEITalI N TTapoudia oTnv
aTHOC@AIPa  OUCIWV  (XNMIKWYV, QUOIKWV,
BioAoyikwv ) GAAwV) o€ TTooOTNTA, CUYKEVTPWON
Kal o€ OIAPKEIa, TTOU €XOUV WG ATTOTEAEOHA TNV
oANoiwon Tng dopng, TNG ouoTaoNnG Kal Twv
XOPAKTNPEIOTIKWY NG  aTuooQaIpag. AutéG ol
OAayéG PTTOPOUV VA TTPOKAAECOUV  OPVNTIKEG
EMTTWOEIC  OTNV  avBpwTmvn  uyeia, OToug
CwvTavoug opyaviopoUs Kal OTA OIKOCUOTHHOTA.

H atpoo@aipiki puttavon eTnpeddel TV ToidtnTa
(wAGC Twv avBpwTwv o€ OAO TOV KOOMO Kal
Bewpeital uTTEUBUVN Yia BIAPOPO AVATIVEUTTIKA KAl
GAAa  TTpoBAApaTa uyeiag, yia Tn deiwon Tou
TPocdOKIuou {whG Kal yia TTpéwpoug BavdTtoug. O
KaBopiopog  opiwv  To1étnTag  aépa  (dnAadh
AVWTEPWV ETTITPETITWV CUYKEVTPWOEWY PUTTWYV KOl
apIBuoU Twv UTTEPPAOEWY TOUG ava £T0G) EXEl
OUPBAAel oTn Peiwon Twv apvnTIKWY €TIOPACEWY
TNG ATHOOQAIPIKNAG PUTTAvoNG WE TN BEATIWON TNG
TToI6TNTAG TOU GTHOCQAIPIKOU aEPQ.

O1  avBpwTriveg  dpacTnpIidTNTEG, KUPIWG Ol
METOQOPEG, O  PBlounxavieg, oI  OIKIOTIKEG
Beppdvoelg Kal N yewpyia, €ival ol KUpIOTEPEG
TTNYEG EKTTOUTTAG agPiwy pUTTWYV OTNV aTUOCPAIPA.

Na v  TapakoAoubnon TG  TTOIOTNTAG
atgoo@aipikou  aépa  otnv  Kompo, 10 TEE
Aeimoupyei  Aiktuo  MapakoAouBnong [lloidTnTag
Aépa TTou TrepIAauBdvel 9 oTaBuoug (ZxApa 1),
TANPWG  €COTTAICPEVOUG  PE  auTOPOTa  Opyava
ouvexoug péTpnong (EXxAMAa 2) Twv akGAoubwv
pUTTWV:

e Movogeidio, Aiogeidio kar  Ogeidia  TOU
AlwTou (NO, NO2, NOy),
Odov (03),

A10&gidio Tou Ociou (SO,),

Movo¢eidio Tou AvBpaka (CO),

Alwpoupeva ZwpaTidla (AZio, AZzs),
Beviohio (CeHs) ka1 dGAAeg  TMTnTikEG
Opyavikég Evwoeig (MOE)

ATuoo@aipikou Aépa

Ambient Air Quality Monitoring

Air pollution is the presence of various
substances in the atmosphere generally called
pollutants (chemical, physical, biological, or
other), in quantities, concentrations, or duration
that results in alteration of the structure,
composition and characteristics of the
atmosphere. These changes can cause negative
effects on human health, living organisms and
ecosystems.

Worldwide air pollution is influencing the quality
of life, while in addition is accounted responsible
for deaths and various respiratory diseases. The
definition of air pollution levels for the purpose of
regulating air quality (i.e. upper permissible
concentrations of pollutants and number of
exceedances per year) has contributed to
levering the negative impacts of air pollution by
improving air quality.

The main emission sources of air pollutants in the
atmosphere are attributed to human activities,
which  mainly include transport, industry,
residential heating and agriculture.

In order to monitor air quality in Cyprus, the DLI
operates a Monitoring Network of 9 stations
(Figure 1), fully equipped with automatic and
continuous measurement instruments (Figure 2)
for the following pollutants:

Nitrogen Monoxide, Nitrogen Dioxide and
Nitrogen Oxides (NO, NO,, NOy),

Ozone (03),

Sulphur Dioxide (SO),

Carbon Monoxide (CO),

Particulate Matter (PMio, PM25s),

Benzene (CesHes) and other Volatile Organic
Compounds (VOC's)
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ZxAua 1: XwpIkr katavour Twv Z1abuwy MNMapakoAolBnong Moidtntag Aépa.

@ Kukhodopikog ItabBuog / Traffic Station

@0wioTikég Itabuog / Residential Station
ItaBuog YnoPaBpou / Background Station

@®Bopnyavikog Ztaducc / Industrial Station

Figure 1: Spatial Distribution of Air Quality Monitoring Stations.

AGYyw TNG onuaciag TTou £X0UV Ol JETEWPOAOYIKEG
OuVvONKeg 0TN BIOCTTOPA TWV AEPiWY PUTTWV OTNV
atgoéo@aIpa, yia TNV KaAUTepn agloAdynon Twv
METPAOEWV  Twv  pUTTWV  OTOUuG  2TOBPOoUg
MapakoAouBnong g TMoidétntag Tou Aépa,
TTapakoAouBouvTal Kal ol KUPIOTEPEG
METEWPOAOYIKEG  HETABANTEG  OTTWG  eival N
KateuBbuvon Tou avéuou, N TaxUTnTa TOU GVEUOU, N
Beppokpaoia TTEPIBAANOVTOG, N OXETIKA uypaacia, n
ATMOOQOAIPIKN TTiEON, N NAIGKN OKTIVOBOAia Kal n
BpoxotTwaon.

EmmTpdoBeTa Twv TTI0 TTAVW CUVEXWVY HETPOEWY,
TTPayHaToTTOIoUVTAI NUEPNOIES METPAOEIG
OUYKEVTPWONG AlwpoUPeEVWY ZwHaTIdiwv HPE TN
BonBeia €1dikwy QIATPWY Kal OEIYHATOANTITIKWYV
OUOKEUWY 0€ OAEG TIG TTOAEIG TNG KUTTpou. ATTo Ta
QiIATPO TWV &V AOYyw OdelypaTtoAnyiwy  yivetal
TTPOCBIOPICUOG CUYKEVTPWONG BAPEwV PETAAAWY
(As, Cd, Ni, Hg, Pd), dA\wv petdAwv (Al, Fe, Cu,
Zn, Mn, Ti, Cr, V), 16viwv (CI, Br, SO+, PO,
NOs’, Na*, K*, NH4*, Mg?*, Ca?*) kal TTOAUKUKAIKWV
apwuatikwv  udpoyovavBpdakwy  (MAY) Tou
TTEPIEXOVTAI OTA AIWPOUHEVA CWUATIOIA.

EmmAéov, o KA&dog Tloidtntag Aépa Kal
2TpaTnyikou Zxediacpou Tou TEE diaxeipideTal TO
EBviké Epyaotipio Avagopdg TO OTTOI0 E€ival

Due to the importance of meteorological
conditions in the dispersion of the air pollutants in
the atmosphere, the main meteorological
variables such as wind direction, wind speed,
ambient temperature, barometric pressure, solar
radiation and rainfall are monitored to assess the
air pollutants measurements from the Air Quality
Monitoring Stations.

In addition to the aforementioned continuous
measurements,  Particulate  Matter  daily
measurements are made by means of special
filters and sampling devices in all the cities in
Cyprus. The concentration of heavy metals (As,
Cd, Ni, Hg, Pd), other metals (Al, Fe, Cu, Zn, Mn,
Ti, Cr, V), ions (CI, Br, SO4*, PO*, NOg, Na*,
K*, NHs*, Mg?*, Ca?") and polycyclic aromatic
hydrocarbons (PAHSs) contained in the dust, is
determined from the filters collected.

Moreover, the DLI Air Quality and Strategic
Planning Section manages the National
Reference Laboratory which is responsible for

12
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utTEUBUVO YIa TNV TTOIOTNTA TWV OTTOTEAECUATWV
TWV HETPAOEWY TOU ATUOOQAIPIKOU aépa atrd TO
OikTUO TWV gvvéa (9) ZTaBuwv MNapakoAoubnong.

To Epyactrpio Ava@opds Kabwg Kal ol ZTaduoi
Tou AiktUou [MapakoAouBnong [lMoidtntag Aépa
dlammoTelOnkav amd Tov  Kutrpiakd Opyaviouo
MpowBnaong MoidtnTtag (KOMMM) cuugwva pe 10
mpoTtutto CYS EN ISO/IEC 17025:2005 ammd TIg
6.6.2013 yia didpkela Teoodpwy (4) eTwv. 116 19-
20.6.2017 TrpayuatoTroiNOnke MeE EmMTUXIA N
emavagioAdynon 6Aou Tou 2uoTAMaTOG
Alac@ahiong Moiétntag amd tov KOMMM kai n
Alatmioteuon Tou EpyaoTtnpiou kar Tou AIKTUOU
MapakoAouBbnong MoidTnTag Aépa avavewobnke yia
Ta emopeva  Téooegpa  xpovia. H ev Adyw
diatrioteuon agopd TIG TIPOTUTTEG  HEBODOUG
TTPOGOIOPIoUOU OLeIdiwv Tou adwTou, dlogeIdiou
Tou O¢giou, 6CovTog, povoéeldiou TOUu AvOpaka,
BevZoAiou Kal alWPOUPEVWY CWHATIOIWV.

O KOIMNM emmpei oe emoia  paon TNV
OUPPOpwWaon Tou EpyaoTtnpiou Pe TIG aTTAITHOEIG
Twv  Eupwtaikwy  TmpotuTTwy  Tou  TTediou
AlaTTioTeuong Tou.

IXAHT
Figure 2: Representative Air Quality Monitoring Station.
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the quality of the ambient air quality
measurements resulting from the nine (9)
monitoring stations of the network.

The Reference Laboratory, as well as the Air
Quality Monitoring Stations Network, were
accredited by the Cyprus Organization for the
Promotion of Quality (CYS-CYSAB) according to
the Standard CYS EN ISO/IEC 17025:2005 on
6.6.2013 for a duration of four years. On the 19-
20.6.2017 the Quality Assurance System was
successfully re-evaluated by the CYS-CYSAB
and the accreditation of the laboratory and the
Monitoring Stations Network has been renewed
for the next four years. The accreditation is
referred to the standard determination methods
of nitrogen oxides, sulfur dioxide, ozone, carbon
monoxide, benzene and particulate matter.

CYS-CYSAB audits the compliance of the
Laboratory to the requirements of the European
Standards in the scope of the Accreditation on a
yearly basis.

——=

-—

my |

AVTlTTpGL»ﬂ&UTlKog 21a0p6g I'chpaonanohé fou Atuoo@aipikoU Aépa.
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2tov Mivaka 2  @aivovtar ol  ZTaBuoi
MapakoAolBnong lMoidétntag Aépa TOoU OIKTUOU
Tou Aermroupyei To TEE. Ztov ev Adyw Trivaka

QaiveTal N TTEPIYPAPT] Kl N AKPIBAG TOTTOBETIa TTOU
givalr  eykaTeoTnUévog O KABe  ZTAOUOG, N
nUeEpounvia eEykaraoTaong — Tou Kai ol

PUTTOI/TTOPAPETPOI TTOU YETPOUVTAI.

EmmAéov, o€ oIkioTIKN TTEpIoxn TnG MNMdgou kal oTo
onueio o6mou oteyaldétav o OIKIOTIKOG ZTABUOG
Nepeoou péxpl TIG 27.6.2017, €xouv eykaTaoToBEi
MOVO  OEIlYUATOANTITIKEG OUOKEUEG  OUAANOYAG
aiwpoUpevwy ocwuamdiwv (AZ). Zuykekpiyéva,
otnv Mago (PAFRES) petpouvtal AZ;s Kal OTn
/\8“80'(5 (LlMRES) Azlo KAl AZz,s.

Ta ATTOTEAEOPATA TWV PETPAOEWV KOBWG KAl GAAN
OXETIKA) TTAnpo@opnon Odivovial o€ TTPAYMATIKO
Xpovo (on-line) oTo KoIvO, JECW TNG EEEIBIKEUNEVNG
IoTooeAidag www.airquality.qov.cy.

EmmpooBeTa, ol TnAcoTITIKOI GTaBUOI MNaykutrpiag
eMBEAeIaG TTapouaidlouv TTEPIBAAAOVTIKG OeATIO
Katd Tn OIAPKEIO TOU KEVTPIKOU OeATIOU €IOACEWV.
2nuelwvetal etriong 61, 10 TEE e€T0ipOOE Kal
AEITOUPYEI OXETIKA €Qapuoyn yia KIvnTa THAEQwva
ME OKOTTO TNV aTTeuBeiag evnuépwaon Tou Koivou,
1I010iTEPA TWV EUAAWTWY ONAdWY Tou TTANBUGCOU,
TWV EPYACOUEVWY Kal AAAWY EVOIAPEPOUEVWV.

TéNog, otnv EBvikA Aiadiktuakn MUAn Avoixtwv
Aedopévwy (https://www.data.gov.cy/) uttdpxel n
duvatoTnTa TPOORACNG OTIG TPEXOUOEG KAl TIG
IOTOPIKEG  WETPACEIG  TTOIOTNTAG  aépa  TTOU
TpaydatoTroiei To TuARua EmBswpnong Epyaciag
Méow TOou AIKTUOU [MapakoAouBnong lMoidTnTag
Aépa.
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The Air Quality Monitoring Stations Network
operated by the DLI are shown in Table 2. In this
table the description, exact location of each
station, installation date, and the
pollutants/parameters measured are presented.

In addition, sampling particulate collection
devices (PM) have been installed to the
residential area of Paphos and to the location
where the Limassol Residential Station was
installed until 27.6.2017. Particularly, PM.s are
measured in Paphos (PAFRES) and PMi, and
PM. s are measured in Limassol (LIMRES).

The results of the measurements and other
relevant information are available online for the
public via the specialized website
www.airquality.gov.cy.

In addition, environmental bulletin presented
through island-wide TV stations during the central
news bulletin. It is also noted that, the DLI
prepared and operated a mobile phone
application for the immediate information of the
public, especially the sensitive population groups,
the employees and other interested people.

Finally, through the National Open Data portal
(https://www.data.gov.cy/) there is an access to

the existing and  historical air quality
measurements carried out by the Department of
Labor Inspection through the Air Quality

Monitoring Network.


http://www.airquality.gov.cy/
https://translate.google.com/translate?hl=en&prev=_t&sl=el&tl=en&u=http://www.airquality.gov.cy/
https://www.data.gov.cy/
https://www.data.gov.cy/

Mivakag 2: XapaktnpioTika Ztabpwyv METpnong Moidtntag Tou ATpoogaipikol Aépa

Table 2: Air Quality Monitoring Stations Characteristics
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Kwdikog

ZUVTETAYUEVEG

PUtroI-Mey£€0n TTou

Ovoua ZTaéuou b2 (¢ ]V Le10] TomoBeoia Coordinates Tflllje‘:/l:ir:: AsEXﬁpg?u HETPOUVTAI
Station Name Station Location N E (m) Runninm?rogm Pollutants-Values
Code 9 Measured
MaAaiod Meviké Noookopeio Asukwaiag A A 2.2.1996 -
S . 3518107 | 3321°17 157
L KukAo@opIakog ETaBp6S — ACUKWoia NICTRA Nicosia Old General Hospital 17.12.2008 N(IBD'II'I\IIE())(z/ESX’O:ZCOAEOZ'
Traffic Station — Nicosia . . . . o0 TAE2E, D
MepiBoAo AaTuvopuikoU ZTaBuoUu ZTpofdAou 350907 | 33 2052 176 72,2009 W/S, W/D, T, RH, BP
Strovolos Police Station -
. <. . MpoauAio AnuoTikoU ZxoAgiou ATTooTOAOU NO/NO2/NOx,03, CO, SOz,
2 gg‘s‘%gzgglz;f‘a‘ﬂ‘o°n9_ ,\’l‘fclé"s‘i"a‘"“ NICRES | Aouké ZTpoBoAOS 35077377 3319'54”| 208 23.6.2006 BTEX, AZi0, AS2s, WIS,
Apostolos Loukas Elementary School W/D, T, RH, BP
AlaoTatpwaon 00wV ApPXIETTIOKOTTOU
. . . , , NO/NO2/NOx,03, CO, SO2
KukAo@opiakdg ZTafuog — Aepecog Makapiou Il kai Taipou e ‘o e y ’
3 Traffic Station — Limassol LIMTRA Archiepiskopou Makariou Ill and Tsirou 34417107 33 02°08 19 23.6.2006 Az, BTERX|_’| Véls wiD, T,
streets corner '
. . . i . . . . . NO/NO2/NOx,03, CO, SO2
OIKIOTIKOG ZTOOUOG — AepETOG 0066 Ayiag Zogiag Kal ZeUXeEAAWV ywvia P C 23.6.2006 - e . ’
4 | Residential Station — Limassol LIMRES Ayias Sofias and Seychellon street comer | >+ 407947| 3301704 22 27.6.2017 A, Agﬁs’BVg/SS’%/WD‘ i
. . . . s ) NO/NO2/NOx,03, CO, SOz
KukAo@opiakég ZT1a8uog — Adpvaka MepiBoAo AnuoTikou Krtrou Adpvakag A R e y '
5 Traffic Station - Larnaca LARTRA Larnaca Public Garden 34 5460 | 33 3739 15 30.6.2003 AZ 1o, BTERXH VE/PS w/D, T,
0036 ApiaTo@davoug TTAnaiov Tou AnpoTikou
OIKIOTIKOG ZTaOu6G — Adpvaka >xoAgiou Apoaoidg e P 8.7.2006 - NO/NO2/NOx,03,S0z2,
6 Residential Station — Larnaca LARRES Aristofanous Street near Droshia 34 54'49"| 33 36°57 17 17.11.2016 AZzs, W/S, W/D, T, RH, BP
Elementary School
AoTuvouikég Z1a0uog Magou g RPN 23.6.2006 -
] . . : : 3446°31""| 322519 75 NO/NO2/NOx,03, CO, SO
- Pafos Central police station 11.2.2016 X3, L, D2,
7 _’Fr”a']ff‘l‘c’"gzg:%fff E;‘;‘g;wg Ndgog PAFTRA |-~ = ')\p o S— AS10, BTEX, W/S, W/D, T,
6 Arr. MaGAou kai Mix. KuTrpiavou ywvia | 5, seion:| 35 25705+ 40 2532016 RH, BP
Ap. Pavlou and M. Kyprianou street corner
. . . . . . NO/NO2/NOx, O3, SO2
KukAo@opiakog Z1a8uog - Mapalipvi New@opog 1" Atrpidiou, MNapaAipvi B A e \» i
8 Traffic Station — Paralimni PARTRA 1t Apriliou Avenue, Paralimni 3502'457) 335840 2 13.12.2016 Az1o, AZZF’QSHWE/)ISD’ wib, T,
21aBuo6g YtroBdBpou — Ayia Mapiva
— 3 . ) . . o NO/NO2/NOx,03, CO, SOz
ZulhidTou Aaoikdg Z1abuog Ayiag Mapivag ZulidTou g o e ! '
° Background Station — Ayia Marina AYMBGR Ayia Marina Xyliatou Forest Station 350217 330328 532 1.10.1996 VC\/ZSm\,Af;Ez,s_I,_ ARZ|_1| \égch
Xyliatou ' e
. . . ) , . NO/NO2/NOx,03, CO, SOz
Biopnxavik6g Zrabuég — Zoyi KoivoTikd ZupBouAio Zuyiou Apee Aper hr e y '
10 Industrial Station — Zygi ZYGIND Zygi Community Council 34 43°46°" | 3320715 9 3.9.2002 AZ 1o, BTFTQX|—1| V\élg w/D, T,
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Mivakag 2 (ouvéxela): XapaktnpioTika 2tabpwyv METpnong Moidtntag Tou ATuoo@aipikoU Aépa
Table 2 (continued): Air Quality Monitoring Stations Characteristics

Kwdikog ZUVTETOYUEVEG . . PUtroi-Mey£6n ou
Ovoua ZTabuou b2 (¢ ]V Le10] TomoBeoia Coordinates ET;?};}'S: Asﬁzspg?u HETPOUVTAI
Station Name Station Location N E (m) Runninpvfrogm Pollutants-Values
Code 9 Measured
. . . . , . NO/NO2/NOx,03, SO2
Biopnxavikog Xrabuoég — Mapi KoivoTikd ZuppBouAio Mapi iqpee iy g e '
11 Industrial Station — Mari MARIND Mari Community Council 3444147 | 3317°24 88 14.7.2011 Ao, BTI?QX|-’| VE/F? W/D, T,
Z1a0p6g Yropdbpou - Kafo Mkpéko Kd&Bo MNkpéko hey I 21.10.2010 - NO/NO2/NOx,03, AZ1o,
12 Background Station - Cavo Greco CGRBGR Cavo Greco 345774271 3404754 23 7.3.2017 W/S, W/D, T, RH, BP
Z10a0po6g Yo ddpou — ‘Ivia ‘lvia, Magog e g 25.1.2011 - NO/NO2/NOx,03, AZ1o,
13 Background Station — Inia INIBGR Inia, Pafos 34577447 3222737 672 31.12.2016 AX1, W/S, W/D, T, RH, BP
Z100u6g YrofdBpou — EtaupoBouvi MovaoTrpi Ztaupofouviou, Adpvaka A e 5.9.2012 - NO/NO2/NOx,03, AZ1o,
14 Background Station — Stavrovouni STAVBGR Stavrovoyni Monastery, Larnaca 34537157 332615 650 1.2.2016 W/S, W/D, T, RH, BP
Z1a0u66g Yrofdépou — Tp6odog Opog Tpoodog g En 10.7.2012 - NO/NO2/NOx,03, AZ1o,
15 Background Station — Troodos TROBGR Troodos Mountain 3456367 325150 1819 31.12.2016 AZ1, WIS, W/D, T, RH, BP

NO/NO2/NOx: Movoéeidio/ Aloegidio/ O&eidia Tou AdwTou / Nitrogen Monoxide/Dioxide/Oxides

0O3: OCov / Ozone

CO: Movoggidio Tou AvBpaka / Carbon Monoxide

SO2: Aio&gidio Tou O¢iou / Sulphur Dioxide

AZio, AZ>5, AZ1: AiwpoUpeva ZwuaTidia diauétpou piIkpoTepns Twv 10, 2,5 kar 1um / Particulate Matter with aerodynamic diameter less than 10, 2.5 and 1 um
VOCs: MNtnrikég Opyavikég Evwoeig/ Volatile Organic Compounds
BTEX: Bev{oAio, ToAoudAio, AIBulofevidiio, =uhévia/ Benzene, Toluene, Ethylbenzene, Xylenes

WS: Tayutnta Tou avépou / Wind speed

WD: AiguBuvaon Tou avéuou / Wind direction

T: Oepuokpacia atpgoa@aipikou aépa / Atmospheric Temperature

RH: ZxemikA Yypaoia / Relative Humidity

BP: Bapouetpikn Micon / Barometric Pressure

SR: HMiakn AkTivoBoAia / Solar radiation
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EOvikO Zx€d10 Apdong yia Tnv Moiétnta Tou Aépa / National Air Quality

Action Plan

To YTtroupyeio Epyaciag, Mpdvoiag kai Kovwvikwy
Ac@alicswv eToipaoce EBvikG 2x€d10 Apdong yia
TN BeAtiwon Tng MNoiétntag Tou Aépa otnv Kutrpo,
TO OTI0IO £yKpPiBnke atmd 10 YTTOoUPYIKO ZUMBOUAIO
10 PePBpoudplo 2008 kal aTn ouvéxeIa UTTORANBNKE
otnv EupwTraiki EmtpotrA. Tov Mdio tou 2018, 1o
ev Aoyw Zx£010 Apdong avaBewpnBnke. To apxikd
Keipevo TOU EBviKOU Zxediou Apdong, O1TwG
eTTiong Kal 1o avaBewpnuévo keiyevo Tou 2018,
BpiokovTai avapTnuéva otV I0TOCEAIda
www.airquality.gov.cy aTtov ouvdeopo “EKBETEIg”.

H ulomroinon tou e&v Adyw 2Zxediou Apdong
TapakoAouBeitar  otevd amd 10 TEE, oO¢
ouvepyaaoia pe GAAa TTEVTE ouvappodia YTToupyeia
(Ytmoupyeio  MeTtagopwy, Emkoivwviwy — Kai
‘Epywv, YTtoupyeio Eowrtepikwy, YTroupyeio
Evépyeiag, Eutropiou kal Biopunxaviag, Ytroupyeio
"ewpyiag, AYPOTIKNG Avartuéng Kal
MepiBaAAovTog Kal YTToupyeio Yyeiag), Tnv ToTTikn
Autodioiknon, Tnv OpooTrovdia lMepiBaAAovTIKWV
kal OikoAoyikwv Opyavwoewy, To EToTnUovIKS
Kal Texvikd EmueAnTtipio Kutrpou kai &GAAoug
dopeig TTou CUPPETEXOUV OTNV TTPORBAETTOUEVN ATTO
TN OXETIKA VvopoBeoia ZuuBouleuTikh TeXVIKNA
EmTpotA.

To ev Aoyw EBvIkS Zx€di0 Apdong PpiokeTal aTo
0TAdI0 TNG UAOTTOINOTG TOU Kal TTEPIAAPPBAVEl HETPO
ylo Tnv BeATiwon Tng TTOIOTNTOG TOU Qépa Kal
eIDIKOTEPA TNG MHEIWONG TNG  OUYKEVTPWONG
Alwpoupevwy ZwpaTidiwy (AZio Kal AZzs) OTnv
aTuéoaipa TG KoOtpou a1méd  avOpwITOyEVEiG
TTNYEG.

To ev Aoyw Zx€d10 Apdong trepIAaupaver €0vikd,
TTEPIPEPEIAKA KAl TOTTIKA PUETPA TTOU OTOXO €XOUV TN
MEiwon Twv EKTTOPTIWV agpiwv  PUTTWV OTNV
aTHOC@AIPO KAl WG €K ToUTOu [PeATiwon Tng
TTOIOTNTAG TOU ATHOC®AIPIKOU aéPQl.

Mepikd amdé Ta 1O ONUAVTIKG PETPA  TTOU
epIAauBavel To EBvikd Zx€D10 Apdong civai:

1. BeAniwpévo ouoTtnua TTANPo®SépPNOoNG
Aeiroupyiag  Aew@opeiwy KAl eQapuoyn
OUCTHPOTOG  NAEKTPOVIKAG  €kdOONG  Kal

akUpwong €1I01TNPIWV.
2. Ertoipooia OAokAnpwuévwyv Zxediwv yia tnv
KivnTIKOTNTA 0€ OAEG TIG AOTIKEG TTEPIOXEG.

The Ministry of Labour, Welfare and Social
Insurance has prepared a National Action Plan
for the improvement of Air Quality in Cyprus,
which was approved by the Council of Ministers
in February 2008 and then submitted to the
European Commission. In May 2018, the
National Action Plan has been revised. The
initial and the revised National Action Plan are
posted on the website www.airquality.gov.cy
under the link "Reports".

The implementation of this Action Plan is closely
monitored by the DLI, in cooperation with five

other co-competent Ministries (Ministry of
Transport, Communications and Works;
Ministry of Interior; Ministry of Energy;

Commerce and Industry; Ministry of Agriculture,
Rural Development and the Environment;
Ministry of Health), local authorities, the Cyprus
Federation of Environmental and Ecological
Organizations, the Technical Chamber of
Cyprus and other Entities participating in the
Technical Committee that the relevant
legislation foresees.

This National Action Plan is being implemented
and includes measures to improve air quality
and in particular to reduce the concentration of
Particulate Matter (PMiy and PM:s) in the
atmosphere of Cyprus from anthropogenic
sources.

The Action Plan includes national, regional and
local measures aimed at reducing the
emissions of gaseous pollutants into the
atmosphere and, thus, improving the overall
guality of ambient air.

Some of the most important measures included
in the National Action Plan are:

Improved bus operating information system
and implementation of ticket issuing and
cancellation system.

Preparation of Integrated Plans for Mobility
in all urban areas.
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10.

11.

E¢aocpaAion kal  Xpnoidotroinon  QuaIKou
agpiou yia TIG avAYKES TOU EVEPYEIOKOU TOMEQ
TNV ETTOMEVN TTEVTAETIA.

MpowBnon Tng xprnong Avavewaoipgwy MNnywv
Evépyeiag (AlME) yia emmiteuén Tou 0TOX0U YIa
oupuetoxny Twv AlME otnv T1eAIKR xprion
evépyelag katd 13%, péxpr To 2020.

Xprion Blokauciywyv 1 GAAwv avavewoiphwy
KQUGOIiUWYV YyIa TIG JETAPOPEG.

AvaTTuén ayopdg eVAAAOKTIKWY KAUGTHWY
OTOV TOMEQ TWV HETAPOPWV.
TeppaTioydg  xpAong  Kai
Xwpwv AveEENEYKTNG
AtroppipgpdTwy (X.AAA.).
Kataokeury  Movadwv  OAokAnpwpévwy
Eykataotdocwyv  Alaxeipiong  AmoBARTwWv
(O.E.A.A)) Kai AIQUETAKOPIOTIKWY ZTABUWV.
EkuetdAAeuon  Bloagpiou  ammd  Xwpoug
YyelovouikAg  Taenig ATTOpPIMPATWY  Kal
Xwpoug AveEEAeyKTNG AiaBeong
ATTOPPIMHATWY.

EykatdoTaon avTippUTTAVTIKWY CUCTNUATWY
OTIG VEEC POVAdEC TwWV HAeKTpOTTApAYWYWYV
2TaOUWY Yo TAPNON TWV OPIOKWY TIHWV
EKTTOPTIAG TTOU KaBopiovtal OTn OXETIKA
Eupwtraikp  Odnyia  2010/75/EK  Trepi
Biounxavikwy EKTTOUTTWV.

Totmka péTpa OTTWG cival n eTTéKTAon SIKTUOU
TTeCodpoiwy, TTECOOPOUWY Kal
TTOONAATOOPOUWY, N ETTIOTPWON AKAAUTITWYV
XWpwv oTdBueuong, n ayopd oUyxXpovou
MNXavikoU e€0TTAIGHOU yia Tov 080KaBapIouo
TWV TTOAEWV Kal n dnuioupyia Kal epapuoyn
TTPOYPANPATOG HETAPOPAG HaBNTWV atmod Kal
TTPOG T OXOAEia O€ TTEPIOXES TWV AfjHwWV.

aTToKATACTOON
AiaBeong
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Securing and using natural gas for the
needs of the energy sector over the next
five years.

Promoting the use of Renewable Energy
Sources (RES) to achieve the national
target for participation of RES in energy
end-use of 13% by 2020.

Use of biofuels or other renewable fuels for
transportation.

Development of the market for alternative
fuels in the transport sector.

End use and restoration of Uncontrolled
Waste Disposal Areas.

Construction  of  Integrated  Waste
Management Facility and Transit Stations.

Exploitation of biogas from Landfill and
Uncontrolled Waste Disposal Areas.

Installation of antifouling systems in the new
Power Plant Units to comply with the
emission limit values set out in the relevant
European Directive 2010/75/EC  on
Industrial Emissions.

Local measures such as expanding the
network of sidewalks, pedestrian and
bicycle lanes, paving open parking lots,
purchasing modern mechanical equipment
for street cleaning and creating and
implementing a program for transferring
pupils to and from schools in Municipalities.
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Metpnoeig Tng NMoiotntag Aépa
. Air Quality Measurements

3.1 Eicaywyn / Introduction

MNa Toug TTEPIOCOOTEPOUG AEPIOUG PUTTOUG OTTWG
gival Ta oggidia Tou alwtou (NOy), To dl0EEidIo Tou
Beiou (SO3), To povoteidlo Tou avBpaka (CO), 10
BevloAio (CeHs), kai Ta Bapéa péTaAAa (As, Cd, Ni,
Hg, Pb), dev rapartnpeital utrépRacn Twv OpIaKwWYV
TIWV ToU KaBopilovtalr oTnv  KuTrpiakr Kail
EupwTraikr)y vopoBecoia. Touvavrtiov, Adyw Twv
KATAAANAWV  PETpWY  TTOU  AfBnkav, ol
OUYKEVTPWOEIC TOUG OTNV aTOCQaIpa HEIwBNKav
OpaOCTIKA, 10IaiTEPa PETA TNV €vTagn Tng Kutrpou
otnv Eupwtrdik ‘Evwon. E€aipeon atmroteAolv 10
OCov kal Ta Aiwpouueva ZwuaTidla yia Ta oTroia
TTapaTNPOUVTAl UTTEPRACEIS TNG TIMAG OTOXOU Kal
TNG OPIAKNG TIMAG AVTIOTOIXA.

210 ZXApa 3, @aiveTal n dlaKUPAvOn ThG ETAOCIOG
MéOoNG CUYKEVTPWONG dIOPOpWV PUTTWV KATA TNV
TEPiIodo 2000-2018, olpopwva ME TQ
aTToTEAETUOTA JETPROEWY TTOU dIE€xBnoav oTov
KukAo@opiakd 2T1aBud Acukwaoiag. Zuykekpipéva,
TTapaTtnpeital heiwon TG ouykévipwong NO, NOo,
NOy, CO kai SO, TOU O@EiAeTAl KUPIWG OTN
BeAtiwon Tng TOIGTNTAG TWV KAUCiMwyv, OTNV
gloaywyn OXNUATWY vVEQGg TEXVOAOYiOG
eCommAIopévV  PE  KATAAUTN, KaBWwG Kal oTnv
TTEPIODIKN ETTIBEWPNCN TWV OXNHUATWV.

21a  emmoheva  Ke@AAaia  divovTal  avaAUTIKEG
TTANPOYOpiEG yia KABe pUTTO KOBWG Kal yia TO
ETTTEdA TWV CUYKEVTIPWOEWV KABE pUTTOU OTNV
aTuoéo@aipa NG Kutrpou.
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For most air pollutants such as nitrogen oxides
(NOy), sulfur dioxide (SO), carbon monoxide
(CO), benzene (C¢Hs) and heavy metals (As,
Cd, Ni, Hg, Pb), there is no exceedance of the
limit values set in Cyprus and European
legislation. On the contrary, because of the
appropriate measures taken, their
concentration in the atmosphere have
decreased drastically, especially after the
accession of Cyprus to the European Union.
Exceptions are the Ozone and Particulate
Matter for which exceedances are observed of
the target value and the limit value respectively.

Figure 3 shows the variation of the annual
mean concentration of different pollutants over
the period 2000-2018, according to the results
of measurements carried out at the Nicosia
Traffic Station. In particular, a decrease
observed in NO, NOz NO« CO and SO:
concentrations, mainly due to the improvement
of fuel quality, the import of new technology
vehicles equipped with catalysts and the
periodic inspection of vehicles.

The following chapters provide detailed
information on each pollutant as well as the
levels of concentration of each pollutant in the
atmosphere of Cyprus.
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Figure 3: Annual Mean Concentrations of NO, NO2z, NOx, Oz, SOz, CO, PM1o and PMzs in Nicosia Traffic
Station.
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3.2 O&eidia Tou Awrtou / Nitrogen Oxides

O¢eidia Tou alwtou (NOy) civalr To dBpoioua NG
OUYKEVTPWONG Tou povoéediou Tou alwTtou (NO)
kal Tou dio&eidiou Tou alwTtou (NO2). To NO eivai
éva Axpwiuo, aoouo Kal ayeuoTto aépio kal To NO-
gival éva KOKKIVO-Ka@E agplo, OIaAUTO aTO VEPO,
IoXUpd o&edwTIKG pe o&eia epeBIOTIKA oopn. To
NO; ekTOG TOU OTI €ival aTTd POvo Tou £peBIOTIKOG Kal
OIaBPWTIKG  EUTTAEKETOI KAl  EVEPYOTIOIEl  TOV
PWTOXNUIKO KUKAO avTIOPACEWY OTNV ATNOC@aAIpa
Kal TO OXNMaTIoONG €701 TG QWTOXNMIKAG
puTTavong.

H kupidtepn mnyn mmpoéAeuong Twv NOx eival n
Kauon OPUKTWY Kauoigwv. Anuioupyouvtal atro
TNV 0o&eidwaon Tou oOToIXElakoU alwTou Tou
athoo@aipikoU  aépa  KATw amd TNV - WnAn
Bepuokpagia TG kaluong, OTTWS Kal amd Tnv
ofeidwon Tou alWwTou TTOU TTEPIEXETAI OE MIKPO
TToo00TO aTa didgopa kauoipa. Katd tnv Kauon
onuioupyeitalr Kupiwg 10 NO (90-99%), TO OTTOIO
OTn ouvéxela avTidpd e To 6oV Kal TO 0EUYOVO TNG
aToo@aipag Kal PetatpeteTal o€ NO,.

KUpieg avBpwTroyeveig TinyéEg ekmrouTrig NOy givai
T PNXAVOKIVNTA OXNMATA, Ol NAEKTPOTTAPAYWYOI
OoTOBUOI KAl O KEVTPIKEG BEPUAVOEIG. ANNEG TTNYEG
ekmopTTwv NOy atroteAoUv eTTiong Ta epyooTdoia
TTApAywyng VITPIKOU 0&E0G, EKPNKTIKWY UAWV Kal
ATTAoUATWY.

Mapd 10 yeyovdg OTI 0€ TTAYKOOMIO KAigaka ol
ekTTOUTTEG NOx OTT0  QUOIKEG TTINYES  (EKPREEIS

NPAICTEIWY, dpaaTnpIOTNTO BakTnpidiwv,
NAEKTPIKEG  EKKEVWOEIG  K.ATT.)  €ival  TTOAU
MEyoAUTEpeG aTtd  TIG  exkTTouTréG  NOy  amd
avOpwITOYEVEIG TNYEG, ev’ TOUTOIG ol

ouykevipwoelg Baong (background levels) atré
QUTEG €ival TTOAU XapNAEG AOyw NG diaXuong Toug
o€ 0AOKANPN TNV €MPAVEIQ TAS YNG.

H péyiomn ékBeon ota NOy oe e€wTepikO XWPO
AapBavel xwpa otov emBapupévo aoTIKO agpa. H
OUYKEVTPWON augdvel katd Tn OIAPKEID  TwV
TPWIVWV wpwv (Trepitrou 6:00 — 9:00) Adyw TG
auénuévNG KUKAOQOPIOKAG Kivnong.

3.2.1 Emdpdosig otnyv Yyeia / Health Effects

H umrepBoAiky €kBeon oto NO. ptopei va
TpokaAéoel TTpoBAAuaTO OTO aiya, oTo ATTOP,
OTOUG  TIVEUUOVEG KAl  OTnV  OTTAfva.  ZTIG
EMTTWOEIG  yia TNV avlpwTivn  uyeia
TrepIAauBAavovTal ol SUCKOAIEG TNV AVATTVON Kal Ol
TTAOACEIC TOU AVOTIVEUOTIKOU CUCTHMUATOG, Ol

Nitrogen oxides (NOy) is the sum of the
concentration of nitrogen monoxide (NO) and
nitrogen dioxide (NOz). NO is a colorless,
odorless and tasteless gas and NO; is a
reddish-brown gas, soluble in water, strong
oxidizer with irritating odor. In addition to being
irritant and corrosive, NO; is involved in and
activates the photochemical cycle of reactions
in the atmosphere causing photochemical
pollution.

The main source of NOy origin is fossil fuels
burning. They are created by the oxidation of
elemental nitrogen in ambient air below the high
combustion temperature, as well as by the
oxidation of the nitrogen contained in the
various fuels. During combustion, mainly
nitrogen monoxide (90-99%) is formed, which
then reacts with ozone and atmospheric oxygen
and is converted to NO..

Major anthropogenic emission sources of NO
are motor vehicles, power plants and central
heating. Emission sources of NOy are industrial
plants producing nitric acid, explosives and
fertilizers.

Although worldwide NOx emissions from natural
sources (volcanic eruptions, bacterial activity,
electrical discharges, etc.) are much greater
than NOx emissions from anthropogenic
sources, background levels are very low
because of their diffusion over the entire surface
of the earth.

The maximum outdoors exposure of NOy oxides
takes place in wurban air. Concentration
increases  during the morning  hours
(approximately 6:00 — 9:00) due to increased
traffic.

Excessive exposure to NO2 may cause health
effects to the blood, the liver, the lungs and the
spleen. Health impacts include breathing
difficulties and increase in the frequencies of the
respiratory system, that are accompanied by
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BAGBEG OTOV IOTO TWV TIVEUPOVWY KaI N JEIwan Tou
TTPocdOKIuoU CWwNG.

Ta PIKpA owuatidla TTou oxnuarti¢ovral amd TIg
avTidopdoeig Twv NOx he TNV aupdwvia, TV uypaacia
Kal AAAEG evwooelg, diatTepvolv Ta suaiocOnTa pépn
TWV TIVEUPOVWYV Kal PMTTOPOoUV vVa TTPOKAAECOUV 1
va ETMIOEIVIDOOUV KAPOIOAVATIVEUOTIKEG ACOEVEIEG
OTTWG TO gu@Uonua kai n Bpoyximda. Etmiong, 1a
NOx avTIOpoUV €UKOAO ME TIG KOIVEG OPYAVIKEG
XNUIKEG ouaieg Kal TO 6oV, yia va dIaPOPPWOOoUV
éva €upU OUVOAO OUCIWV TTOU €ival TOEIKES Kal
MTTOPOUV va TTPOKAAECOUV PIOAOYIKES JETOAAQYEG.

lung tissue damages and reduction of overall life
expectancy.

NOy take part in reactions with ammonia and
other chemical compounds under humid
conditions and usually forms small droplets in
the atmosphere, which have a negative effect to
the lungs and may cause or exacerbate
cardiopulmonary diseases like emphysema and
bronchitis. In addition, NOyx can easily react with
organic substances and ozone, forming a wide
range of chemical compounds that are toxic and
may cause biological mutations.

3.2.2 NepiBaArovTikég EmiTrTwoelg / Environmental Effects

Ta NOx €xouv coBapég oIKOAOYIKEG ouvéTTeleg. Ol
XEIPOTEPEG ATTO QUTEG QAIVETAI VO OQEIAOVTAI OTO
VITPIKO 00, TO TeAeuTaio TTPOIOV TNG XNMIKAS
avridpaong Tou  NO2 otov aépa. O
METOOXNMOTIONOG Twv  0&ediwv  Tou  adwTou
AouBdvel xwpa 0€ OXETIKA MIKPEG XPOVIKEG
KAIMOKEG OTTOTE Ol ETTITITWOEIC EuPaviovTal o€
MIKPEG WG WEOQiEG ATTOOTACEIS ATTO TNV TTNYA
EKTTOMTTAG.

Ta ogeidla Tou alwTou Kal Tou Beiou aveaivovTag
oTnVv aTuéoPaIpa avTIdPOUV JE TOUG UdPATHOUG Kal
TO vePO TNG PBPOXNAS KAl OXNUATICOUV QVTIOTOIXO
o¢éa, OTTWG VITPIKO Kal Benkd. Autd Ta o&éa oTn
OUVEXEID TTEQPTOUV 0TV £MIPAveIa TNG g eiTe padi
ME TN Bpoxn, To X16vI 1] To XaAadl (uypr amdbeon A
6¢ivn Bpoxn) €ite wg ¢npd cwpatidia (Enpn
aT1ré0eon 0gEwv).

H 6&ivn Bpoxn €xEl EVTOVEG ETTITITWOEIG OTA QUOIKA
olkoouoThpaTa (&don, udpofidToTToug, €5aQOog,
KOAAIEPYEIEG), OKOTWVOVTAG dAUECO 1 €PPEca
O1d@opeg POPPEG CwNG, aANG Kal OTA OIKIOTIKA
OIKOOUOTHATA, OIaBPWVOVTOG ICTOPIKA MPVNUEIa,
TTPOKAAWVTAG CNUIEG OE KTIpIa KAl OXAMATA, aAAG
Kal BAGTITOVTAG GUECA TNV AVOPWTTIVN UYEIQ.

NOx have serious ecological consequences.
The worst of them appear to be due nitric acid,
the last product of the chemical reaction of NO,
in the air. The transformation of NOy takes place
on relatively short time scales, so that the
effects occur at short to medium distances from
the source of emission.

Nitrogen and sulfur oxides enter the
atmosphere by reacting with water vapor and
rain water to form corresponding acids, such as
nitric and sulfuric. Those acids then fall to the
earth surface either with rain, snow or hail (wet
deposition or acid rain) or as dry particles (dry
acid deposition).

Acid rain has a pronounced effect on natural
ecosystems (forests, wetlands, soil, crops),
killing directly or indirectly different forms of life,
but also in residential ecosystems, eroding
historical monuments, damaging buildings and
vehicles, but also directly damaging the human
health.

3.2.3 Mé0odog Mpoodiopiopou / Determination Method

MNa tov mpoadiopiopéd Ttou NO, kai tou NO
XpnoigotoioUvtal  autéyara  épyava  TTou
AeIToupyouv  pe  Baon TN XNMEIopwTtalyia.
Mpokeirar yia TpoéTUTIN PEBODO PBaciouévn GTO
avtioToixo Eupwtrdiké MpodTtutro EN 14211:2012.

For the determination of NO2 and NO automatic
instruments are used operating based on the
chemiluminescence measuring principle. This is
a standard method based on the corresponding
European standard EN 14211:2012.
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3.2.4 AmroteAéopaTta / Results

2710 ZXAMA 4 TTapouciadovTal o1 ETACIOI HETOI OPOI
NO- TTou Kataypd@nkav oTO0 AikTuo
MapakoAouBnong lMoidtnTag Aépa katd 1o £TOG
2018. O1 miyég autég eival xapnAdTtepeg ammd Tnv
Emioia Opiakr] Ty Twv 40 pug/m?® rou opileTal aTn
vouoBeaia. Etriong maparnpeital 611 o1 TIWEG GTOUG
KuKAo@oplakoUug oTtaBuoug (NICTRA, LIMTRA,
LARTRA) cival upnAdtepeg oe oUyKpION HE TIG
TINEG OTOUG OIKIOTIKOUG oTaBuoug (NICRES,
LIMRES) kai auTtég pe Tn oelipd Toug Eeival
uwnAoOTEPEG 0 OUYKPION ME TIG TINEG OTOV OTAOUO
uttodaBpou Ayiag Mapivag ZuAidtou (AYMBGR).

Figure 4 presents the NO: annual mean
concentration recorded in the Air Quality
Monitoring Network for 2018. These values are
lower than the Annual Limit Value of 40 pug/m3
set by the legislation. It is also observed that the
values at the traffic stations (NICTRA, LIMTRA,
LARTRA) are higher compared to the values at
residential stations (NICRES, LIMRES) and the
values at residential stations are higher than the
values at Ayia Marina Xyliatou Background
Station (AYMBGR).
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ZyxAua 4: Etolol péool 6pol NO2 oToug 21a8uoug MapakolouBnong Moiétntag Aépa yia 1o £1o¢ 2018.

Figure 4: NO2z annual mean concentration in Air Quality Monitoring Stations for the year 2018.

2710 ZXAMa 5 TTapouciadovTal oI wPIaiEG YETPATEIS
NO. oToug didpopoug ZTabuoug yia 1o 2018. O
TINEG eival €TTiong TTOAU XapnAdTepeg ammd Tnv
wplaia opiakr TiA Twv 200 pug/m?3 ou opileTal oTn
vouoBeaia. O1 augnuéveg TINEG TTOU TTAPATNPOUVTAI
KATd TOUG XEIMEPIVOUG HAVEG, OTTWG €EAANOU
avapéveTal, oQeilovTal OTIGC AUENUEVES EKTTOUTTEG
NO 1nv emoxy auti (OXAMOTA, KEVTPIKEG
BeppAvoEIg) Kal OTIG OUOMEVEIG PETEWPOAOYIKEG
ouvOnkeg  (XaunAég  BepuoKpaOoieg, MIKPN
NAIOQAvEIQ).

Figure 5 presents the NO: hourly mean
concentration for 2018 at the various Stations.
The values are much lower than the hourly limit
value of 200 pg/m?®set by the legislation. The
increased values observed during winter, as
expected, are due to increase NO emissions
(vehicles, central heating) and adverse
meteorological conditions (low temperatures,
low sunlight).
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xnua 5: Méoeg wplaieg Tipég diogeidiou Tou alwTou (NO2) aToug Z1aBuoug MNapakoAoubnaong MoidtnTag Aépa
yia 10 €106 2018 (Qpiaia opiokn TIuA: 200 pg/ms).

Figure 5: NOzhourly mean concentration in Air Quality Monitoring Stations for the year 2018 (Hourly limit value:
200 pg/m?).
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3.3 Aio&gidio Tou O¢iou / Sulphur Dioxide

To d10&eidio Tou Beiou (SO-) eival Eva dxpwuo agpio
ME €vTOVN, QTTOTIVIKTIKI) oour. MapdyeTal Katd Tnv
Kauon A v THEN avTioToIXO KAUCIMWY ] OPUKTWV
UANIKWV TTou TTepIExouv  Bgio, KabBwg kair atrd
OPIOHEVEG  AAAEG  BIOPNXAVIKEG dpACTNPIOTNTEG,
OTTwG eival n TTapaywyn Beinkol o0&€og Kal n
Tapaywyr AiImmaopdaTtwy. H kupidétepn mnyR SO-
gival n Kauon OPUKTWYV Kauoipdwyv. O1 KuplidTEPOI
pUTTavTEG SO gival O NAEKTPOTTOPAYWYIKOI OTABOI,
Ol KOUOTNPEG OTUOAEBATWY  €pyooTadiwy, Ol
KEVTPIKEG Bepupdvoelg kal Ta oxnpaTa. PuoikE
TTNYEG TOU PUTTOU aUTOU gival Ta evepyd n@aioTeiq,
avaegpopia Baktipia oto €5aQOo¢ Kal O OOOIKEG
TTUPKAYIEG.

H TTepIEKTIKOTNTA TWV KOUCIUWY o€ Bgio TTOIKIAEI
avahoya pe 1o €idog Kal TV NAIKia Tou kauaiyou. Ta
oTePed Kauolpa (kapBouvo, EUAO) TrepiExouv Beio o€
avahoyia péxpr kal 10%, evw T1a uypd KaUoIua
(&1&dpopa atrootdyuata Tou TrETpeAaiou) PEXPI 5%.

Kartd Tnv Kauon 1o Bgio TTou TTEPIEXETAI OTA KAUTIUA
ogeiIdwvetal Kal PeTaTpéTeTal 0 SO, Adyw TOU
OXETIKA peydAou xpoévou TTapapovig Tou SOz oThv
atooc@aipa (5-10 nuépeg) PTTopei va peTapepBei o€
MEYGAEG  QTTOOTACEIC KOl VA TTPOKOAECEI
OlaouUVOPIaKK pUTTAVON.

Ta TeAeutaia xpoévia n  ToooTNTa SO, TIOU
atreAeUBepwBNKE OTNV aTtuéoaipa €xel PeIwOEi
OnNUAVTIKA, WG  amoTéAeopa  KUupiwg NG
avTIKATAOTAONG Tou TreTpeAdiou pe  TTETPEAAIO
MEIWMEVNG TTEPIEKTIKOTNTAG O€ Bgio yia TTapaywyn
NAEKTPIKAG EVEPYEIDG.

3.3.1 Emdpdocig otnv Yyeia / Health Effects

O1 emdpdoeig Tou SO gival TTOIKIAEG avaAoya PE Tov
Xpovo €kBeong. Makpoxpovia €ékBeon oto SO-
MTTOPEl va TTPOKOAECEI AvaTTVEUOTIKA TTpoBARuaTa,
VA TPOTIOTIOIACElI TOV AMUVTIKO MPNXOQVIOHO Twv
TIVEUPOVWYV KAl VO €TTIOEIVIOOEI TUXOV UTTAPXOUCEG
kapdloayyelakég TTabnoeig. Bpaxuxpovia €kBeon o€
UYNAEG ouykevTpwaoelg Tou SO, PTTopei va epebioel
TV AVOTIVEUOTIKA 000, va TIPOKAAEDE!
BpoyxooTraocuoug, TIVEUHOVIKG oidnua, epebioud
oTa pdma Kal aicBnon avatveuoTIKAG BUOKOAiag
akoOun Kal o€ uyigig evAAIKES. MovokEPalog, aiobnua
duo@opiag Kal Ayxoug €XOuv €TTioNG ava@epOei wg
aTTOTEAET O £KOEONG O UWNAEG CUYKEVTPWOEIG TOU
puttou. To SO, og ouvduaopud PE TA CIWPOUPEVA
owpaTidla, AOyw TNG CUVEPYIOTIKAG Toug dpdong,
MTTOpel  va  TTpokaAéocel  augnon Tou  OcgikTn
BvnoiuoTnTOC.

Sulfur dioxide (SO3) is a colorless gas with a
penetrating, choking odor. It is produced by
combustion or melting of corresponding sulfur-
containing fuels or minerals, as well as by
certain other industrial activities, such as
sulfuric acid production and fertilizer
production. The main source of SO, is the
burning of fossil fuels. Power plants, industrial
steam burners, central heating and vehicles
are the main SO polluters. Natural sources of
this pollutant are active volcanoes, anaerobic
bacteria in the soil and forest fires.

The sulfur content of the fuel varies depending
on the type and age of the fuel. Solid fuels
(charcoal, wood) contain up to 10% sulfur,
while liquid fuels (various petroleum distillates)
contain up to 5%.

During combustion the sulfur contained in the
fuel is oxidized and converted to SO,. Due to
the relatively long residence time of SO- in the
atmosphere (5-10 days) it can be transported
over long distances and cause transboundary
pollution.

In recent years the amount of SO; released
into the atmosphere annually has been
reduced, mainly as a result of the replacement
of oil with low sulphur content fuels for
electricity production.

The effects of SO, are varied depending on
the exposure time. Excessive exposure to SO>
may cause breathing problems, modify the
defense mechanism of the lungs and
aggravate any existing cardiovascular
diseases. Short-term exposure to high SO,
concentrations can irritate the respiratory tract,
cause bronchospasm, pulmonary edema, eye
irritation and respiratory distress even in
healthy adults. Headaches, feelings of
discomfort and anxiety have also been
reported as a result of exposure to high
concentrations of this pollutant. Moreover,
SO in combination with particulate matter,
due to their synergistic action, can cause an
increase in mortality rate.
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3.3.2 NepiBaArovTikég EmiTrTwoelg / Environmental Effects

2Uhowva pe Tov Taykoéopio Opyaviopd Yyeiag
(M.0.Y.), auénuéveg ouykevtpwoelig SO, PTTOPOUV
va eTnpedoouv apvnTIKA OpPIoHEVA QUTE, OTTWG Ta
oI1TnpEd, To BauPBAKI, Ta OTTWPOPOPC BEVTPA K.ATT., ME
aTT’ €UBEiag VEKPWON TWV VEUPWY TOU QUAAWPATOG.

O1 o coBapég CnUIEG o@eilovTal OTNV PETATPOTTN
Tou SO, oTnv atuéoalpa o€ BeIkG o&U Kal TNV
ETTaKOAouUBN evatmméBear) Tou wg 6Eivn Bpoxn, XIovi
Kar O6&iva ocwpatidia. O HPETAOXNUATIONOG TwV
ogeIdiwv Tou Beiou ot Belkd ogu Aaupdavel Xwpa o€
OIA0TNUA MEPIKWY NUEPWY. ZE aAUTO TO dIACTNMG N
aépla pala ptropei va petTapepOei akdun kair XIANAdEG
XINOUETPA WOKPIA aTTd TNV TNV EKTTOPTTAG Kal N
6¢ivn Bpoxn va TTAREEN akOUN KAl TTEPIOXEG 01 OTTOIEG
Oev BpiokovTal KovTa o€ HeyAAeg TTNyEG pUTTAvVONG.

2UVETTWG OPKETEG OOOIKEG TTEPIOXEG KIVOUVEUOUV
(m.x. O1GBpwon €ddpoug), TO VvEPO OTOUG
udpopidToTToug yivetal oAogva kal 1o 6¢ivo eEaiTiag
NG 6&Ivng Bpoxng BéTovtag og Kivduvo Ta udpofia
TAdopaTa kal QuUTd, n oloTaocn TNG ATHOCEAIPAS
0AAGCel, TO TOTTIKO KAipa PeTaBAAAETal KAl TEAOG
ETTNPEACETAI N 100PPOTTIA TNG XAWPIdAG KAl TNG
TTavidag.

Emiong, 10 SO2 €xe1 ouoxeTioTei pe TRV diIGRpwaon
TOU XGAUBa kai GAAwvV PETAAWY, TNV uTToR&BUIoN
(&idotraon) TOU  Weudapyupou Kol GAAwWV
TIPOCTATEUTIKWY EMOTPWHATWY, TN @Bopd Twv
OIKOOOMIKWY UAIKWV (OKUPOdEPa Kal acBeoTOAIBOG),
OTTWG £TTIONG KOI TNV UTTORABKION TNG TTOIOTNTAG TOU
XOPTIOU, TWV OEPUATIVWV EI0WV KAl TWV £PYwV Kal
MVNUEIWV 1I0TOPIKOU EVOIQPEPOVTOG.

According to the World Health Organization
(WHO), increased concentrations of SO, can
adversely affect certain plants, such as
cereals, cotton, fruit trees etc., by direct
necrosis of their foliage.

The most serious damage is due to the
conversion of SO; into sulfuric acid in the
atmosphere and its subsequent deposition as
acid rain, snow and acid particles. The
conversion of sulfur oxides to sulfuric acid
takes place over several days. During this
time, the gaseous mass can be transported
even thousands of kilometers away from the
source and the acid rain can affect areas that
are not close to the pollution sources.

Consequently, several forest areas are at risk
(e.g. soil erosion), water in wetlands becomes
increasingly acidic due to acid rain
endangering aquatic creatures and plants, the
composition of the atmosphere changes, the
local climate changes and eventually balance
of flora and fauna is affected.

SO has also been associated with corrosion
of steel and other metals, degradation of zinc
and other protective coatings, deterioration of
building materials (concrete and limestone),
as well as deterioration of paper quality,
leather goods and monuments of historical
interest.

3.3.3 Mé0odog lNMpoodiopiouol / Determination Method

lNa Tov mTpoadiopicud Tou SO, xpnoipoTToloUvTal
autouarta opyava TTou AsitoupyoUv Pe Paon Tn
pMEBOBO TOUu PBOopPIoPOU oTO UTTEPIWDEG. lMpdkerTal
yio TTPOTUTIN HéBodOo Paociopévn oto Eupwtraikd
MpoéTutto EN 14212:2012 (+AC 2014).

3.3.4 AtroteAéopata / Results

210 ZXAMa 6 TTapoucidadovTal ol £Tolol Péool 6pol
SO TTOU KaTaypd@nkav aTo AikTuo
MapakoAolBnong MMoidtnTag Aépa Katd 1o £T0G
2018.

>1ov Mivaka 3 @aivetal 10 €0POg wpIdiwv Kal
NUEPNOIWV HETPACEWY TIOU KOTAYPAPNKAV OTOUG

For the determination of SO, automatic
instruments are used operating based on the
ultraviolet fluorescence measuring principle.
This is a standard method based on the
corresponding European standard EN
14212:2012 (+AC 2014).

In Figure 6 SO, annual mean concentration
for 2018 in Air Quality Monitoring Stations are
presented.

Table 3 shows the range of hourly and daily
measurements recorded at the various Air
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d1d@opoug Ztabuoug Tou AikTuou MapakoAouBnong Quality Monitoring Stations for 2018. The
MoiotnTag Aépa yia 1o 2018. Otrwg @aiveTal ol TIEG  values appear to be well below the legislative
gival TToAU XaunAoTepeg améd v wplaia opiaki Tiup  hourly limit value of 350 yg/m? and the daily
Twv 350 pg/m3 kai TNV NuePRTIa oplakn TiPAR Twv 125  limit value of 125 ug/m? at all stations (traffic,
pg/m3 TTou opiletal oTn vouoBeaia, ae 6Aoug Toug residential, industrial and background).
oTabuoug (KukAo®opiakoUg, OIKIOTIKOUG,

Biounxavikoug kai uttoBdabpou).
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ZyxApa 6: Etrolol péool 6pol SO2 aToug Z1a0poug MNapakoAouBnong MoidtnTag Aépa yia 1o £€1og 2018.
Figure 6: SO2 annual mean concentration in Air Quality Monitoring Stations for the year 2018.

Mivakag 3: Eupog wplaiwv & nuepAOIwV PETPRoEwV SO2 aToug 21abpuoug MNapakoAouBnong MoidtnTag Aépa
yla 10 2018.
Table 3: SO hourly and daily measurements range in Air Quality Monitoring Stations for the year 2018.

Qpiaisg perprioeig SO2 / Huepnoisg perpriosic SO /
Zrabuég MapakoAoudnong / =ok h(z;;:r)llsgange ok ‘2;é'lymr3";‘”ge
Monitoring Station EAdyxiorn | Méyiorn Méon EAdyxiorn | Méyiorn Méon
Minimum | Maximum Mean Minimum | Maximum Mean
NICTRA 0,0 15,3 2,1 0,0 5,9 2,1
LIMTRA 0,0 27,5 2,5 0,0 7,5 2,5
LARTRA 0,0 58,7 3,5 0,2 11,2 3,5
PAFTRA 0,0 9,7 1,2 0,0 5,3 1,2
PARTRA 0,0 27,5 2,4 0,3 5,2 2,4
NICRES 0,0 24,0 1,9 0,0 7,4 1,9
ZYGIND 0,0 38,2 0,9 0,0 7,3 0,9
MARIND 0,0 320,4 3,5 0,0 38,6 3,5
AYMBGR 0,0 16,0 1,1 0,1 7,1 1,1
Opiakég Tipég / Limit Values 350 125
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3.4 0fov/ Ozone

To 6Clov (O3) c¢€ivai €va ouoTamnkd Tou
atgoo@aipikol aépa. Eivar dxpwpo (o€ TTOAU
UWNAEG OUYKEVTPWOEIG UTTAE), BapuTepo aTrd TOV
aépa he €vrovn ooun. Eival ioxupdTtato o&eidwTikd
MEOO, OUOKOAQ OBIOAUTO OTO vePO Kal EXEl TNV
IKaVOTNTA va JIEIoDUEl PEXPI TOUG TTVEUPOVEG, UE
OAeC TIC apvnTIKEG yia TNV avBpwTTivn uyeia
OUVETTEIEG.

AtiCel va onueiwBei 611 To O3 gival puTtog puévo étav
BpiokeTal OoTa  KATWTEPO  OTPWHATG  TNG
atgooceaipag  (Tpotréo@aipa),  Otav  dnAadn
TTEPIEXETAI OTOV AEPA TTOU QVATTIVEEI O AVOPWTTOG.
AvtiBeta 10 O3 TIOU [BpicKeETOl OTA AVWTEPQ
OTPWHATA TNG ATHOC@AIPAG (OTpaTdoPAIPa) OXI
MOvo Oev eival pUTTog aAA& aTtroTeAei CWTIKAG
onuaoiag oToixeio, yiati eutrodilel Tn diEAEUON TNG
UTTEPIWOOUG  aKTIVOBOAIOG Tou RAIoU Kai €701
TTpooTaTEVUEl TN YN OTTO TIG KATAOTPOPIKEG TNG
I010TNTEG.

O oxnuatiopog tou Oz OTnv  oTpaATOCPAIPA
TTPOEPXETAl aTTO TN QWTOAUCNH Tou ofuyovou (Oy)
ME Tnv emidpaon TNG nAlakAG akTivoBoAiag. H
Olepyaacia auTh TTpayPATOTIOIEITaI OE TTOAU peEYAAa
own Kal odnyei oTn dnuioupyia Tou CTPWHATOG
6CovTog TNV Avw aTuooEalpa.

‘Evag dANog puoikdg oxnuaTiopdg Os yivetal Je TRV
avtidpaon NO. (oxnuaTifetal oTTO  PIKPOPIOKES
dlEPYaOieg OTNV ETIPAVEIQ TNG YNG) KAl OAEQIVWIV
(amé TOV QUTIKG KOOPO). Olov Odnuioupyeital
ermiong oTnv atnoéo@aipa atd TIG NAEKTPIKES
EKKEVWOEIG (KATAIYIOEG).

2TV TPOTTOC0PAIPa OEV UTTAPXOUV TTPWTOYEVEIG
TTNYEG OCOVTOG, OAAG dNUIOUPYEITAI DEUTEPOYEVWIG
a1Té TIG XNUIKEG avTIOPAOEIS TTou AauBAvouv Xwpa
oTovV  aépa ME TNV OUMBOAN TnNG nNAIGKAG
OKTIVOBOAIaG Kal Sid@opwv TTPOOPOUWY OUCIWY,
OTTwG eivalr Ta o&eidia Tou afwTou, OI TITNTIKEG
opyavikég evwoelg (1m.X. BevfOAIo) Kal o1 piceg
udpoguAiou. I autd kai T0 Oz ovouddeTal
“deutepoyevng putrog”. ETmiTAéov, eTTeIdf yia TO
oxnuaTioyd  Tou atraiteital nAIokd WG, N
avTidpaon ovouddleTal GWTOXNMIKN avTidpaon Kal
TO TIPOIOGV AUTAG PWTOXNMIKA aépia puUTTaVON N
atrAd  aiBaAopixAn. O1 uywnAég Bepuokpacieg
Olgyeipouv TNV avtidpaaon, yr autd To KaAokaipl Ta
emmiTreda 10 6LOVTOG Eival uywnAdTePQ.

lMevikd, Ta  XaunAétepa  emmimeda  Tou  Os
TTapaTnpouvTal Katd Tnv avatoArj tou rfAiou. H
EKTTOUTTA TwV TTPOdpouwv evwoewv (NOy, MOE)

Ozone (O3) is a natural component of the
atmosphere. It is colorless (at very high
concentrations is blue), heavier than air, with a
strong odor. It is a strong oxidizing agent, hardly
soluble in water and has the ability to penetrate
to the lungs with harmful effects on human
health.

It is worth noting that O3 is a pollutant only when
it is in the lower layers of the atmosphere
(troposphere) when it is contained in the air
breathing by humans. On the contrary, Oz in the
upper layer of the atmosphere (stratosphere) is
not pollutant but it is a vital element because it
prevents the passage of the UV radiation and
thus protects the earth from its destructive
properties.

The formation of O3 in the stratosphere is due to
the photolysis of oxygen (O;) by the effect of
solar radiation. This process takes place at very
high altitudes and results in the formation of the
ozone layer in the upper atmosphere.

Another natural formation of Oz occurs by the
reaction of NO; (formed by microbial processes
on the surface of the earth) and olefins (plants).
O; is also created in the atmosphere by
electrical discharges (thunderstorms).

In the troposphere there are no primary sources
of Os, but it is generated by chemical reactions
in the air with the contribution of solar radiation
and various precursors, such as nitrogen
oxides, volatile organic compounds (e.g.
benzene) and the hydroxyl radicals. That's why
Os is called "secondary pollutant”. In addition,
due to the fact that sunlight is required for its
formation, the reaction is called photochemical
reaction and the product is photochemical gas
pollution or smog. High temperatures stimulate
the reaction, so in the summer the ozone levels
are higher.

In general, lower levels of Oz are observed at
sunrise. Emissions of precursors (NOx, VOCSs)
from morning road traffic in combination with
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atrd TNV TTPWIVI] 0BIKr KUKAOQOpia o€ ocuvduaoud
ME TNV avaTtoAr] Tou AAIOU Kal TRV Aavodo Tng
Bepuokpaaiag odnyei otadiokd o€ avg¢non Twv
emmédwy  ToU O3z, O uywnAdéTtepeg  TIPEG
OUYKEVTPWOEWY TTapaTneolvTal TO PECNUEP! Kal
vwpic To atréyeupa. ETTeidr) o ofeIdwTIKEG ouaieg
OEV EKTTEUTTOVTAI AUETA OAAG XpEIAlovTal KATTOIEG
WPEG YIO VO oXNUATIOTOUV, Ol TTIPODPOUES EVWOEIG
€XOUV TOV XPOVO va METOKIVNOOUV ammd Toug
QVENOUG TTOU €TTIKPATOUV. QG aTTOTEAEOHA, TUXVA
TA EMTEdA TWV OEEIDWTIKWY EVWOEWV  €ival
upnAOTEPO  OTIC TTEPIACTIKEG  TTEPIOXEG  OTTOU
AauBdvouv Xwpa Ol EKTTOUTTEG TwWV TTPOSPOUWYV
EVWOEWV.

3.4.1 Emdpdocig otnv Yyeia / Health Effects

To O3 e10€pyeTal OTOV OPYAVIOUO HE TNV EICTIVON
Kal JuTTopEi va dlatrepdoel OAOUG TOUG I0TOUG TOU
QVATTIVEUOTIKOU OUCTAMATOG. Q¢ I0XUPO OZEIDWTIKO
avTidpd Pe OAa oxeddv Ta PioAoyikd uypd TTOU
TTapeuPaivouv oTov PETABOAIGUO Kal Th douA TwvV
KUTTGpwv (auivoééa evlUPwv, akKOpeoTa AmTidia
K.ATT.)

AvAloya dE TIC CUYKEVTPWOEIC Kal Tn OIAPKEIQ
€kBeong pJTTOpEl va  gpebicel TO AVATIVEUOTIKG
oUoTNUAa TTPOKAAWVTAS BAXA, AioBnua ¢npdTnTag
OTO AQId Kal TTOVO OTO OTABOG, PAEYUOVI] OTOUG
TIVEUUOVEG Kal TTI0avH ETTIOEKTIKOTNTA O€ POAUVOEIG
TOU avaTveuoTikoU. Ta uétpia emmimeda Oz ptropei
va evoxArfjoouv Ta Ydrtia, Tn UTN, TO Aaigd Kai Toug
TTveupoveg. H €kBeon o€ XauNAEG OUYKEVTPWOEIG
O3 éxer ammodeixBei OTI TTPOKOAEI  ONUAVTIKN
TPOOWPIVI]  MEiwon otV IKAvOTNTa  TWV
TIVEUUOVWYV VA AEITOUPYIOOUV KAVOVIKA, aKOuN Kal
o€ uyIgiG evhAikeg. Ta TTaidid, 101aiTEPA AUTA TTOU
UTTOQPEPOUV aTTO AcBua, TiBevTal TTEPICOOTEPO O€
Kivouvo amd Tnv ékBeon oto Os. H ékBeon oe¢
upnAd emireda Os ouvemmdyetalr peiwon NG
TooOTNTAG TOU OgUYyOvou TIOU  AVATTVEOULE,
yeyovog TTou eTIRapuvel OO0OUG TTACXOUV ATTo
Kapdlayyelakd 1 avaTTVEUOTIKA VOOHUATA  Kal
MTTOPEl va odnynRoel oe €¢acBévnon Kai Kivouvo
Bavdarou.

sunrise and rising temperatures gradually lead
to increased Oz levels. The highest
concentrations are observed at noon and early
in the afternoon. Because oxidants are not
directly emitted but take some time to form, the
precursors have time to move through the
prevailing winds. As a result, oxidant levels are
often higher in the suburban areas where
precursor emissions occur.

Os enters the body by inhalation and can
penetrate all tissues of the respiratory system.
As a strong oxidant it reacts with almost all
biological fluids that interfere with cell
metabolism and structure (enzyme amino acids,
unsaturated lipids, etc.).

Depending of levels and duration of exposure it
can irritate the respiratory system causing
coughing, feeling of dryness in the throat and
chest pain, inflammation of the lungs and
potential susceptibility to respiratory infections.
Moderate levels of O3z can irritate the eyes,
nose, throat and lungs. Exposure to low levels
of O3 has been shown to cause a significant
temporary decrease in the ability of the lungs to
function properly, even in healthy adults.
Children, especially asthmatics, are most at risk
from exposure to Os. Exposure to high levels of
O3 means a reduction in the amount of oxygen
we breathe, which burden those suffering from
cardiovascular or respiratory diseases and can
lead to weakness and the risk of death.

3.4.2 NepiBalrovTikég EmimrTwoelg / Environmental Effects

To Oz TpoKOAei oOnNuavTikEG  CnUIEG  OTIG
KaAAIEpyEIEG Kal Ta ddon. H kupia {nuid oTta @utd
gival 0T0 QUAAWHA TOUG eV OEUTEPEUOVTWG
BAGTTTEl TNV QVATITUEN TOUG KAl KAT ETTEKTACN TN
OUVOAIKA 00d¢ld.

O1 fnuiég TTOU TTOpPATNPOUVTAlI OTAa O&vTpa OTTd
OUYKEVTPWOEIG uTToRABpou Tou Oz TrepIAauBavouy

O3 causes significant damage to crops and
forests. The main damage to the plants is in
their foliage, while secondary damage to their
growth and thus the overall crop.

trees from
injury and

observed
levels

The damage
background Os

on
include
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TPOAUUOTIONO Kal TTPowPNn TITWon Twv QUAAWVY,
MEIWMEVN IKAVOTNTA QWTOCUVBEDNG, TTEPIOPICUEVN
avaTTugn Kabwg kal augnon Tng TTPooBOANG TOug
amdé  éviopa  (TT.X.  okaBdapia). ETriong,
eTnpedlovral AANEG AsIToupyieg opyaviouwy Kal
OIKOOUOTNMATWY  OTTWG 01  AEIXAVEG KAl N
AVOKUKAWON TwV BPETITIKWYV CUCTATIKWV.

premature fall of leaves, reduced
photosynthesis capacity, limited growth and
increased insect infestation (e.g. beetles). Other
functions of organisms and ecosystems such as
lichens and nutrient recycling are also affected.

3.4.3 Mé0odog Mpoodiopiopou / Determination Method

MNa tov 1TPpoadiopiopd Tou Oz XENOIYOTTOIOUVTAI
auTtéuata 6pyava TTou Asitoupyouv e Bdon Tn
MEBOBO QWTOMETPIOG UTTEPIWDOUG aKTIVOBOAIGG.
Mpokeiral yia TTPATUTIN MEB0dO Baciouévn OTO
EupwTraiko MpoTtutro EN 14625:2012.

3.4.4 AmroteAéopaTta / Results

2tnv Trepimtwaon Tou Oz, O OXETIKEG UTTEPPATEIS
TTOU TrapaTnpouvTal o@eilovtal og peydAo Babuo
OTIC KAIJATOAOYIKEG OUVBAKEG TTOU ETTIKPATOUV
otnv Kutrpo é1twg €ival o1 uynAég BepUoKpaaieg
Kal n uynAfl akTivoBoAia TTou cupBdaAlouv oTn
onuioupyia Tou KABWG Kai oTn  dlapeBoPIaK
puttavon He Tn Metagopd Tou Oz kAl Twv
TPOOPOPWY OUCIWV TOU aTTd TNV QvATOAIKN
Meodyelo Kal Ta YEITOVIKA KPATN.

2710 ZXAMA 7 @aivovTtal ol £Trjolol p€col 6pol Oz yia
10 €106 2018 Ko oTO EXAMA 8 oI péoeg 8-wpeg
perpoeig Oz yia 1o 2018, TToU KaTtaypd@nkav oTo
AikTuo MapakoAouBnong MoidTnTag Aépa.

2tnv Kutrpo dev mrapartnpouvtal utrepRAceig Tou
wplaiou opiou evnuépwang Tou koivou (180 ug/m?)
Kal Tou wplaiou opiou ouvayepuoU (240 pg/m?d)
TToU KaBopifovtal TNV vouoBeaia.

AvtiBeTa TTaparnpouvTal utePPAcEIg TNG 8-wpng
TIMAG OTOXOU, YIO TNV TTPOCTACIA TG AvBPWTTIVNG
uyeiag, Twv 120 pg/m3. Emiong yivetal capég 6T o
apIBu6g Twv utrepPBAcewy gival peyaAUTEPOG OTIG
QYPOTIKEG TTEPIOXEG O€ OUYKPION ME TIG AoTIKES. H
olapopd auth ogeiAeTal oTNV £AAEIWPN TTapOUCiag
Movogeidiou Tou aldwTtou (TT.X. KUKAOQOPIOKA
Kivnon) oTIG aypoTIKEG TTEPIOXES. OI CUYKEVTPWOEIG
Movo&eidlou Tou alwtou MPéOw  PIag  oelpdg
PWTOXNMIKWY avTIOPACEWY DECUEUOUV €V HEPEI TO
Os KOl WG €K TOUTOU TIPOKOAOUV pEiwoN TNG
OUYKEVTPWOEWG TOU KaI KATA CUVETTEIQ EIWaN TOUu
apIBpoU Twv utTEPRACEWV.

2tnv  Kompo, o1  uywnAdétepeg  TINEG O3
TTapouciafovTal Toug KOAOKQIPIVOUG PAVEG AGYW
NG au&nuévng NAIoPAveIag Kal BEpUOKPATIiag Twv

For the determination of Oz automatic
instruments are used operating based on the
ultraviolet photometry measuring principle. This

is a standard method based on the
corresponding  European  standard EN
14625:2012.

The relevant exceedances of the O; target
value are mostly due to the climatic conditions
prevalent in Cyprus, where high ambient
temperatures and high solar radiation contribute
to its production as well as due to its
transboundary pollution and Oz precursor’s
transportation from the East Mediterranean and
other neighboring countries.

Figure 7 shows the Os; annual mean
concentrations for 2018 and Figure 8 shows the
8-hour mean Os; concentration for 2018
recorded on the Air Quality Monitoring Network.

In Cyprus no exceedances of the hourly
information threshold (180 upg/m?® and the
hourly alert threshold (240 ug/m?®) set by Cyprus
and European legislation are observed.

On the contrary exceedances of the 120 yg/m?
8-hourly mean target value for the protection of
human health are observed. It is also clear that
the number of exceedances is higher in rural
areas than in urban areas. This difference is due
to the absence of NO (e.qg. traffic) in rural areas.
NO concentrations through a series of
photochemical reactions partially block Oz and
consequently cause a decrease in its
concentration and consequently decrease the
number of exceedances.

In Cyprus, the highest Oz levels occur during the
summer months due to the increased sunshine
and temperature during these months, factors
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MNVWV auTWV, TTapdyovTeG TTou oUPBAAAoUV OTn
onuioupyia Tou. ETriong, autég ogeilovtal oTn
dlaueBoplakn puttavon WE TN MeTagopd Tou Oz Kal
TWV TTPOSPOUWY OUCIWY TOU ATTO TNV aVATOAIKN
Meodyelo kal Ta yeIToviKa KpdTn.

contributing to its creation. They are also due to
the transboundary pollution and O3 precursor’s
transportation from the East Mediterranean and
other neighboring countries.
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ZyxAua 7: EtTAciol yéool 6poi O3 oToug Z100uoUg MapakoAolBnang MoidTntag Aépa yia 1o €106 2018.
Figure 7: Os annual mean concentration in Air Quality Monitoring Stations for the year 2018.
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ZxApa 8: Méoeg 8-wpeg TIPS 6ZovTog (O3) oToug E1abpoug MapakoAouBnong MNoidtnTag Aépa yia 1o €106 2018
(MéyioTog nuePNOI0G HECOG OPOG OKTAWPOU — TIuA Z1dx0G: 120 ug/ms).
Figure 8: Ozone (O3s) 8-hour mean concentration in Air Quality Monitoring Stations for the year 2018 (Maximum

daily 8-hour mean — Target Value: 120 pg/ms).
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3.5 Movogeidio Tou AvBpaka / Carbon Monoxide

To povoéeidio Tou davBpaka (CO) civar aépio
AXpwWHO, A0OCHO, AYEUOTO Kal EAaPPUTEPO ATTO TOV
aépa. Eival Tpoidv areAolg Kauong Twv OPUKTWV
Kauoigwyv aAAd utropei va TrapaxBei kar atrd
OPICHEVEG PBlOUNXAVIKES 1 PBIOAOYIKEG DIEPYOQTIEG.
To CO ©0ev cival aéplo Tou Oegpuokntriou,
ogeidwvetal Ouwg ot d1o0&eidio Tou dvBpaka (CO2)
ETTNPEACOVTOG EUPETT TO TTAYKOGMIO KAijQ.

H peyaAltepn Tnyn ekmmopmmwyv CO  eival Ta
OXNMATO, Ol KEVTPIKEG OepudAvoelg, ol oTabuoi
TTOPAYWYHNS  NAEKTPIKOU  pelpaTtog,  OIAPOPES
Blounxavikég  diepyacieg  (TM.X.  TTOpAywyn
METAAAWYV HE eKKAMivEUON METAAAEUPATWYV) Kal Ol
amoteppwThpes  amofAfTwy. ‘Exouv  etTiong
EVTOTTIOTEI PEPMOVWHEVEG QUOIKEG TTNYEG (evepyd
NQaioTEIa, CAWN OPYAVIKWY EVWOEWV K.ATT.) TTOU N
OUMPBOAN Toug Ouwe TTeplopileTal o TTOAU XaunA&
eTTiITTEDdA.

Ta uywnAdtepa  emmimeda  ouykévipwong CO
TTAPATNPOUVTAl O€ E0WTEPIKOUG, WN agpICOPEVOUG
XWPOoUGg oTdBueuonG, KTipIa KATA PAKOG ACTIKWV
Opouwv Kai  onpayyeg (Touved) pe  évrovn
KUKAoOQopia.

3.5.1 Emdpdocig otnv Yyeia / Health Effects

To CO avTidpd he TNV algoyAofivn Tou aipaTtog Kai
oxnuartiCel Tnv KapBouaiyoyAoBivn. H kavétnTa
NG aipgoyAoBivng va avtidpd pe 10 CO €ival
OIaKOOIEG QOPEG MeEYaAUTEPN aTtd OCO HE TO
oguyovo, TTapePTTodIoVTag £TOI TNV IKAVOTTOINTIKK
METOQOPA TOU ofuydvou oe OAa Ta MEPN TOU
OWHATOG MEOW TWV €pUBPWV aigooc@aIpiwy, ME
OAEG TIG ApVNTIKEG IO TNV UYEIQ OUVETTEIEG.

Ta oupmrmwpaTta TG dnAntnpiaong Adyw Tng
ékBeong oto CO  c¢ival  petagyl  ANwv 0
TTOVOKEQPAAOG, N CAAn, n uttvnAia kai n vauTia. 2
TTEPITITWOEIG MEYOAUTEPNG €KBeong, MTTOPEl va
TTPOKANOEi €ueTOG, AiITToBupia, Kwua ;A akoun Kai
Bdvartog, avaAloya e 1o Babud EAAeIWnG oguydvou.
Yy atopa ekteBeiyéva oe uywnAd etrimeda CO
MTTOPEi va UTTOOTOUV TTPOOWPIVH) MEiwon TNng
TIVEUPATIKAG TOug BIauyelag KaBuwg Kal TNG 6pacng
TOUG.

Ta pépn TOU oOwpatog ToU  emTnpedlovTal
TTEPIOOOTEPO €ival EKEIVA TTOU £LAPTWVTAI ATTO TN
oTaBepr) TTaPOXA OEUYOVOU OTTWG O EYKEPAAOG, N
KapdId KAl TO avaTITUGCOUEVO £UPBPUO OTIG EYKUES
YUVQIKEG.

Carbon monoxide (CO) is a colorless, odorless,
tasteless and lighter gas than air. It is a product
of incomplete combustion of fossil fuels but can
also be produced by certain industrial or
biological processes. CO is not a greenhouse
gas, but it is oxidized to carbon dioxide (COy)
indirectly affecting the global climate.

The largest sources of CO emissions are
vehicles, central heating, power stations,
various industrial processes (e.g. production of
metals by mining) and waste incinerators.
Individual natural sources (active volcanoes,
decay of organic compounds, etc.) have also
been identified but their contribution is limited to
very low levels.

The highest levels of CO are found in indoor,
non-ventilated parking lots, buildings along
urban roads, and tunnels with intense traffic.

CO reacts with blood haemoglobin to form
carbonaceous haemoglobin. The ability of
hemoglobin to react with CO is two hundred
times greater than that with oxygen, thus
impeding the efficient transport of oxygen to all
parts of the body through the red blood cells,
with all the negative health effects.

Symptoms of poisoning from exposure to CO
include headache, dizziness, drowsiness and
nausea. In cases of higher exposure may cause
vomiting, syncope, coma, or even death
depending on the degree of oxygen deficiency.
Healthy people exposed to high levels of CO
may suffer a temporary decrease in their mental
clarity and vision.

The most affected body parts are those that
depend on constant oxygen supply such as the
brain, heart and developing fetus in pregnant
women.
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3.5.2 NepiBaArovTikég EmiTrTwoelg / Environmental Effects

To CO cival TTapdv o€ PIKPEG CUYKEVTPWOEIG OTNV
atgoéoceaipa NG 'ng, Kupiwg wg TTPoidv NG
neaioTelakng dpacTtnEIdTnTag, aAAd eTTiong Kai
oTmd QUOIKEG Kal avBpwTroyeveic TTNyES (OTTWG
OOOIKEG TTUPKAYIEG KOI  QVEGEAEYKTEG  KAUOEIG
QTTOPPINMATWY). H Kalon OpUKTWV KAuGidwy
eTTiong ouvelo@épel otnv TTapaywyrh CO. E€aitiag
TWV QUOIKWV TINYWV TOU, N OCUYKEVIPWOT] Tou
METABAAAETOI XPOVO [HE TO XPOVO Kal yI' auTd gival
eCaIPETIKA OUOKOAN N akpIPAG METPNON TwV
QPUOIKWYV EKTTOUTTWY TOU.

To CO cival TToAU eupeTaBANTO Kai Bpaxupio aéplo
TOu OepuoOKNTTiOU Kal €TTIONG ETMIQEPEI EPMPEDN
ouvelopopd oTO PAIVOUEVO EYKAEIOPOU
OKTIVOBOAIQG, augdvovTag TIG CUYKEVTPWOEIG TOU
aTHOC@aIpIKoU peBaviou kal Tou TPOTTOOPAIPIKOU
6Covtog. Eaitiag NG MIKpAg Tou nuICwNAG oTnv
péon Tpommoo@alpa, To CO XpnoIuoTToINtnkKe wg
IXVNAGTNG TG METAPOPAS PUTTAVONG.

CO is present in small concentrations in the
Earth's atmosphere, mainly as a product of
volcanic activity, but also from natural and
anthropogenic sources (such as forest fires and
uncontrolled burning of waste). Mineral fuel
combustion also contributes to CO production.
Due to its natural sources, its concentration
changes from year to year and that is why it is
extremely difficult to accurately measure its
natural emissions.

CO is a very volatile and short-lived greenhouse
gas and also makes an indirect contribution to
the phenomenon of radiation inclusion,
increasing the concentrations of atmospheric
methane and tropospheric ozone. Due to its
small half-life in the middle troposphere, CO
was used as a pollutant tracer of transboundary
pollution.

3.5.3 Mé0odog MNMpoodiopiopou / Determination Method

lNa Tov 1Tpocdiopicud Tou CO xpnolyoTrolouvTal
autouarta 6pyava TTou AEIToupyouv ue Bdaon Tn
MEBOSO  uTTéPUBPNG  QACHOTOOKOTTIOG  XWPIG
olacmopd. [pokerrar  yia  TPOTUTIN  PEBOSO
Baociopyévn oto Eupwtaiké [Mpétummto  EN
14626:2012.

3.5.4 AtroteAéopaTa / Results

2710 LXAMa 9 @aivovTal o1 eTriaiol péaol 6pol CO kal
o010 ZXAMa 10 o1 péoeg 8-wpeg petproeig CO TTou
KaTaypda@nkav otoug Z1a0uoug MNMapakoAolbnong
MoiotnTag Aépa katda 1o 2018.

ATIO Ta M0 KATW dIaypAPMOTA €ival EUPAVES OTI O€
Kapia epitTwon dgv TapatnpEital utréppaon NG
MEONG OKTAWPENG OPIaKAG TIMAS Twv 10 mg/m3
(10.000 pg/m3®) TOU oOpieTal 0T OXETIKA
vopoBeaia. O1 auénuéveg TIPEG TTOU TTapaTnPOoUVTal
KATA TN XEIMEPIVA TTEPIOOO oEeiAovTal APeVOS OTIG
auénuéveg ekTopTéG CO (WnAdTEPN KaTaAVAAWON
Kauaigou AOyw BO€puavong) Kal AQeTEPOU OTIG
Ouopeveic PETEWPOAOYIKEG OuvBrnKkeg didyxuong
(Bepuokpaciakr) avaoTpo@ry, aoBeveig dvepol
K.ATT.) TTOU ETTIKPATOUV TNV £TTOXA QUTH.
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For the determination of CO automatic
instruments are used operating based on the
nondispersive infrared spectroscopy measuring
principle. This is a standard method based on
the corresponding European standard EN
14626:2012.

Figure 9 shows the annual mean CO
concentrations and Figure 10 the 8-hour mean
CO concentration on the Air Quality Monitoring
Stations for 2018.

As shown in the figures below there is no
exceedance of the 8-hour mean CO
concentration of 10 mg/m? (10,000 pg/m?3) set
by the relevant legislation. The increased
values observed in winter are due both to
increased CO emissions (higher fuel
consumption due to heating) and to adverse
weather meteorological conditions (temperature
inversion, weak winds etc.) prevailing at this
time.



Erjoia Texvikny Ek@son Moidtnrag Aépa 2018 — Annual Technical Report Air Quality 2018

600
500 489,3
) 448,2
£
o
2400 374,7 385.9
.S 348,7
§ 309,2
+= 300
c
o)
(&)
[
o
8 200
= 154,4
b
3
2100
>
W
¥
>
=
N 0 T T T T T T 1
< < < < < N o
o o o o o L O
= E = |— = o 0
Q = ox = 3(5 Q =
z - S o o z %
ZxAua 9: Etioiol yéool 6pol CO aToug 2T1aBuoug MNMapakoAouBnaong Moidtntag Aépa yia 10 €106 2018.

Figure 9: CO annual mean concentration in Air Quality Monitoring Stations for the year 2018.
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ZxAMa 10: Méoeg 8-wpeg TINEG povoéeldiou Tou avBpaka (CO) oToug Z1abuoug MNapakoAouBbnaong MoidtnTag Aépa
yia 10 €106 2018 (Opiakr TiuA PEyIOTOU NUEPAOIOU HEGOU OPoU oKTawpou: 10.000 ug/m?).

Figure 10: Carbon monoxide (CO) 8-hour mean concentration in Air Quality Monitoring Stations for the year 2018
(Limit Value of maximum daily 8-hour mean: 10,000 ug/ms3).
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3.6 Aiwpoupeva Zwpartidia / Particulate Matter

Ta Alwpoupeva ZwpaTidia (AZ), €mmiong yvwoTd
KAl WG CWHATIBIAKN PUTTAVOT), atroTeAoUvVTal aTTd
éva OUVOETO Miypwa OTEPEWV OAAG KOl UYPWV
OUCIWV, TIOU VYEVIKA TrepIAaupdavouv  O&iva
OUCTOTIKA (VITpidla Kol  COUAQidIa), opyavikd
ouoTaTIKA, METOAAQ, OKOVN Kal AUPO, aIBAAn
(4vBpaka), avopyava dAata OTTwG To aAdTI TNG
Bahacoag Kal agpoalAepyloyova (KOKKOUS yupng
KAl OTTOPIO JUKATWYV). 2€ aUTr) TRV KATnyopia ol dUo
KUpPIOTEPOI PUTTOI, Ol OTIOIOI EYEIPOUV CNUAVTIKN
avnouyxia yia Tnv avBpwtrvn uyeia, gival Ta AZio
Kal AZzs. To oxAua Twv AZ TTOIKIAAEL, MIO Kal
TTOANEG POPEG aTTOTEAOUVTAI ATTO CUCCWHATWOEIG
TTOAWYVY UAIKWYV, Kal yia To Adyo autd To péEyeBog
TOUG  XapakTtnpietal  amd TNV Aeyduevn
agpoduvapiky dIAPETpO Toug, dNAadh atrd TN
OIAUETPO MIag 1I000UvVauNG ogaipag. 'ETol AoIttdy,

T AZpp Eival  aiwpouheva  cwuatidla e
agpoduvapIkrl  OlIAueTpo  MIKPOTEPN ammd 10
MIKPOPETPO (Um), evw Ta Ass eival akoun

MIKPOTEPA CWHATIOIA, dNAADH £XOUV AEPODUVAIK
OIGPETPO HIKPOTEPN ATTO 2,5 HIKPOUETPA (Um).

Ta AZ TTapdyovTal YEVIKA w¢ UTTOTTPOIOV dIAQOopwY

XNUIKWV A @uoikwv  diadikaciwyv. Baolkég
avOpwTTOYEVEIC  TINYEG  EKTTOPTTIAG  gival Ol
Biounxavieg  emefepyaciag  opukTwv  (TT.X.

TOIMEVTOTTOIEIQ), Ol JEYAAEG pHOVADEG Kauong (TT.X.
nAekTpoTTapaywyoi otabuoi) kar tTa oxAuata. Ol
ouvnBEOTEPEG  QUOIKEG  TINYEG  AlWPOUPEVWYV
2ZWHAaTIdIWY €ival n oKOvn TTOU TTPOEPXETAI ATTO
ETTAVAIWPNON  KATOKABANEVWY  CWUATIBiWY o€
OKAAUTITEG OTTO BAACTNON TTEPIOXEG ME ENPO KAIUQ,
T0O aAdm TG BdAacocag, o1 TTUPKAYIEG, Ol
NQAICTEIOKEG EKPNEEIG KAl O BUEANEG OKOVNG.

Ta AXs TTPOKUTITOUV aTTO TIG TTNYEG KAUONG Kal
atroé TOV XNMIKO PETAOYXNMOTIONO aépliwv pUTTWV
oTnv atuéc@aipa. lNa Trapddeiyya, 1O QépIo
010¢gidlo Tou Begiou PeTATPETTETAI YPHYOPQ OE HIKPG
owpaTidla Bgiou YETA TNV aTTEAEUBEPWON TOU ATTO
TIG €YKATOOTACEIS TTAPOAYWYNAG EVEPYEIQG KAl TO
xutipla. Ta pikpétepa cwuatidia gival cuvAbwg
Mo  €TMKiVOUva atmmd  Ta  peyaAuTepa  dIoTI
eloépyovral o PaBid oToug TTVEUUOVEG, OTTOU
eykaBioTavral kal  TTPOKaAoUuv BAAPBeg oTOUg
euaiocbnToug 10TOUG TTOU  €UTTAéKOVTAl  OTNV
avtoAAayy Tou aépa. Ta WPIKPOTEPA CwWUATIOIA
ETIONG, TTAPEXOUV PEYAAUTEPN OUVOAIKG ETTIQAVEIQ
ylo TNV TTPOYMATOTIOINON XNMIKWV avTIOPAoEwY,
KAvovTag €UKOAOTEPN TNV TTPOOKOAANCN O€ autd
TOCIKWY OUCIWYV OTTWG Ta iXvn METAAAWYV. TEAOG, Ta
MIKPOTEPQ CWUATIOIA PTTOPOUV VO TTAPAUEiVOUV
oToV aépa yia eBOOUAdEG | UAVESG KOl ETTOPEVWG

Particulate Matter (PM), also known as particle
pollution, is made up of a complex mixture of
solid but also liquid substances which generally
include acidic constituents (nitrides and
sulfides), organic constituents, metals, dust,
soot (carbon), sulphate particles, metals and
inorganic salts such as sea salt and
aeroallergens (polen grains and spores). Within
this category two main pollutant are major
concern raise significant human health, PMjo
and PM:s. The shape of PM varies, as they
often consist of agglomerates of many
materials, and therefore their size is
characterized by their aerodynamic diameter,
that is, the diameter of an equivalent sphere.
PMi, are particulate matter with a mean
aerodynamic  diameter less than 10
micrometers (um), while the PM_s they are even
smaller with aerodynamic diameter less than
2.5 micrometers (um).

PM are generally produced as an accidental by-
product of various chemical or physical
processes. Major anthropogenic sources of
emissions are the mineral processing industries
(e.g. cement plants), large combustion plants
(e.g. power plants) and vehicles. The most
common natural sources of PM are dust from
resuspension of deposited particles in areas
without vegetation and dry climates, sea salt,
fires, volcanic eruptions and dust storms.

PM:5 is derived from combustion sources and
the chemical transformation of gaseous
pollutants into the atmosphere. For example,
sulfur dioxide gas is rapidly converted into small
sulfur particles upon release from power plants
and foundries. The smaller particles are usually
more dangerous than the larger ones because
they penetrate deeper into the lungs, where
they settle and cause damage to the sensitive
tissues involved in air exchange. Smaller
particles also provide a larger total surface area
for chemical reactions, making it easier to attach
to toxic substances such as traces of metals.
Finally, smaller particles can remain in the air
for weeks or months and can therefore be
transported over long distances from their
source. In contrast, larger particles are
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MTTOPOUV va PETOPEPOOUV 0€ PEYAAEG OTTOOTACEIG
ammd TNV TINYA Toug. AvTiBeTa Ta  peyaAuTepa
owpaTidla evatroTiBevrtal ypnyopotepa atmd Ta
MIKPOTEPO KAl  ETTOMEVWG  OTTOTEAOUV  KivOouvo
KUpiwg KovTd oTnV TTNyr Toug.

3.6.1 Emdpdocig otnv Yyeia / Health Effects

Ta AZ evatroTiBevTal Kupiwg oToug TIVEUUOVEG Kal
ME TNV TTGPOdO TOU XPOVOU ETTIPEPOUV TOPRAPES
BAGBeg oTtnv uyeia o1 oTtroieg TrEPIAAUBavouv
emdeivwon TnNG Bpoyximdag o€ evAAIKES Kal TTaIdId
ME TTPOUTTAPXOVTa QVATIVEUOTIKG TTpofBAfuara,
MIKPEG aAAG onuavTiKEG aAAayég oTn AsiToupyia
TWV TIVEUPOVWY O€ PIKPG TTaIdId Kol ai@vidlo
Bavato o€ nAIKIwWPEVOUC HE  Kapdlakd  Kal
avaTveuoTIKG TTpoBAfuata. MpoBAjuaTa, ettiong,
MTTOPEl va €U@AVIOTOUV O QOBUATIKOUG Kal o€
aroua ME OMAeEpyieC. 2T  onueEPIVA  €TTITTEDA
OUyKEVTpWONG AZ, n TTOIKIAIQ KOl N ouxXvoTNTA TWV
OUUTITWHATWY (BpaxutrpdBeoua atroTeAECHOTA)
augavovTal he TNV alénaon TNG CUYKEVTPWONG TwV
AZ.

MakpoTrpdBeoua, n €kBeon ota AX utopei va
TTPOKOAECEl CNMIA OTOUG TIVEUMOVIKOUG 10TOUG,
odnywvTtag oe Xpoévia QAvaTIVEUCTIKH TTadnon,
KApPKivo Kal TIpdwpo BavaTto. AZ atro BIOPNXAVIKEG
TTNYEG (TT.X. XUTNPIA) CUVEICQPEPOUV GTOV UWNAO
pubud eu@daviong Kapkivou Tou TIveUpova. Ta
OUPTITWHATO  XPOVIOG  TIVEUMOVIKAG  TTABnong
ouoxeTtiCovral pe Ta emimeda Twv AX Kal ol
ouxvoTnTeg Twv Bavdatwv ouoxetiCovial PE TN
putTavon ammo AZ.

Ta madid eival n 1Mo euaiobntn opdada Tou
TTANBuopoU. MpdoaTteg PEAETEG Beixvouv OTI Ta
TadId el0TTvVEOUV BaBUTEPA OTOUG TTIVEUUOVEG TOUG
A% og oxéon pe Toug evAAIKeG. ETTITTASOV, Ta TTAIDIG
TTEPVOUV  TTEPICOOTEPO XPOVO OE EEWTEPIKOUG
XWPOUG OTToU N putravon amd AZ eival cuvABwg
uWnAOGTEPN O€ OXEON UE TOUG E0WTEPIKOUG XWPOUG,
EKEI KIVOUVTAI TTIO €VIOVO KAl Ol QVATIVOEG TOUG
yivovTal 1o ypriyopeg kai o Babiég. Emiong, Ta
Tadid Tou Jouv O€ TIEPIOXEG ME UWNAOTEPEG
OuyKevipwoelg A, egggavifouv  ouyvoTepa
KpuoAoyruara, BAxa Kal GAAQ CUPTITWMATO TO
otroia  dev  gpavifouv TTaIdIG TTOU (Ouv  O€
TTEPIOXEG PE XaAPNASTEPN pUTTAVON.

deposited faster than smaller particles and are
therefore a danger mainly near their source.

PM are mainly deposited in the lungs and over
time cause serious health damage which
includes exacerbation of bronchitis in adults and
children with pre-existing respiratory problems,
minor but significant changes in lung function in
young children, and premature death in elderly
with cardiac and respiratory problems.
Problems can also occur in asthmatics and
people with allergies. At current PM
concentration levels, the variety and frequency
of symptoms (short-term effects) increase with
increasing PM concentration.

In the long-term, exposure to the PM can
damage lung tissue, leading to chronic
respiratory disease, cancer and premature
death. PM from industrial sources (e.qg.
foundries) contribute to the high incidence rate
of lung cancer. Symptoms of chronic pulmonary
disease are associated with the levels of PM
and the frequency of deaths are associated with
particulate pollution.

Children are the most vulnerable group of the
population. Recent studies show that children
inhale deeper into their lungs in particulate
matter than adults. In addition, children spend
more time outdoors where particulate matter
pollution is usually higher than indoors, where
they move more intensively and breathe faster
and deeper. Also, children living in areas with
higher PM concentrations are more likely to
have colds, coughs and other symptoms that do
not show children living in areas with less
pollution.

3.6.2 NepiBaArovTikég ETiITTTwoelg / Environmental Effects

Ta AZ oTnv atyoo@aipa €XOuv E€TTiONG TTOAU
ONMAVTIKEG TTEPIBAAAOVTIKEG CUVETTEIEG OTTWG:

PM also have very important environmental
effects such as:
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e ATmoppogoUv Kal dlaxéouv TV  opaTh
akTIvoBoAia, Treplopifovrag TNV opatoTnTa g
aTtuoéc@aIpag Kal GUPBAAAOUV apvnTiKG OTO
QaIVOUEVO TOU BepOKNTTIOU.

o Xpnoigelouv wg TTUPAVEG CUUTTUKVWONG yia
TN dnuIoupyia vEQWV.

e ’‘Exouv  onuavtikd
avTiIdOpdoeIg.

pONO 0t XNMIKEG

o [lpokaAouv Znuiéc o€ didpopa UAIKG OTTwG Ta
uQdaouaTa, Ta KTipla Kol Ta  aydAuata
TTONITIOTIKAG agiag.

EmmmpooBeta, pepIkEC amd TIC TMO GCOPRApPES
OIKOAOYIKEG ETTITITWOEIGC OQPEINOVTAI OTN METATPOTTH
TWV AEPIWV EKTTOPTTWYV TOU BI0&EIBiou Tou Beiou Kal
Tou povogeldiou Tou alwTou o€ OEIva owuaTidia, T
oTroia akoAoUBwg Té@Touv oTn 'n péow uypng
(6&ivn  Bpoxn, xiovi) 1 gnpng  (owparidia)
evammoBeong. Ta 6&iva cwpatidia, aAAdfouv TN
XNUEIQ TwV YAUKWY VEPWYV, a@alpolV PHETOAAA aTTd
T0 €0a@O¢ TO OToia GETTAévOvVTal ApPYyOTEPA OfE
XEiHAppouUg Kal 0€ OUVOUQOPO HE TO OCov
OUVEICQEPOUY OTNV KATAOTPOPI TWV OACWV.

e Absorb and diffuse visible radiation, limiting
the visibility of the atmosphere and
contributing negatively to the greenhouse
effect.

e They serve as condensation nuclei for
creating clouds

e They have an important role in chemical
reactions.

e They cause damage to various materials
such as fabrics, buildings and statues of
cultural value.

In addition, some of the most serious
environmental effects are due to the conversion
of sulfur dioxide and nitric monoxide emissions
into acidic particles, which then fall to Earth
through liquid (acid rain, snow) or dry (particle)
deposits. Acidic particles alter the chemistry of
freshwater, remove metals from the soil that are
later flushed out in torrents, and in combination
with ozone contribute to deforestation.

3.6.3 Mé0odog MNMpoodiopiopou / Determination Method

lMNa Ttov TTPoodIopIoud TWY AX OTnVv aTuOCEAIPa
epapudélovTal duo péBodol. H TpwTtn Baciletal o€
autépaTta  Opyava  ouveXoug  PETPNONG  TTou
Agitoupyouv pe Baon Tn p€BodO TNG WIKPOLUYIoNG
ME TTAAAOUEVO EKAETITIONEVO KWVOEIDEG OTOIXEIO
(TEOM). Tétoia autouata opyava BpiokovTal
otoug  KukAogopiokoug 21aBpoulg  Agukwoiag,
Nepgoou, Napvakag, MNagou kai MapaAipyviou, oTo
Biounxaviké 2taBud Zuyiou kai otov 2T08ud
YTtroBdBpou Ayiag Mapivag ZuAidtou. O1 PeTprioeig
QUTEG  TPOPOdOTOUV TNV I0TOOEAIDO  yia TNV
ToIOTNTA TOU QéPa Kal £T01 EMTUYXAVETAI N
EVNUEPWON TOU KOIVOU € TTPAYMATIKO XPpOVO.

H &ecutepn péBodog PBaoiletar oto Eupwtraikd
Mpotumo EN12341:2014 kai TTPOKEITAl yid TNV
TPOTUTIN OTABUIKA HEBOSO TTPOCdIoPIoCUOU TNG
OUYKEVTPWONG TWV  AIWPOUPEVWY  CWHATISIWV
AZz5 kal AZio. H péBodog autr epapuoletal o€
6Aoug TOUG oTa0uouUg TOU AikTU0OU
MapakoAouBnong MoidTnTag Aépa Kal aTTOTEAEI TO
eTTionuo epyaAcio pETpNong Twv AX 0t OAeg TIG
EupwTraikég xwpeg. OtroiadATToTE aTTOTEAECUAT
uttoBdaAAovTal oTa EupwTraikd 6pyava
TTPOEPXovTal ammd TNV €Qapuoyn TG HeEBOdOoU
auTAg. 'ETol kal Ta ammoteAéopaTa yia Ta AX TTou
TTapouaiadovral oTo ETTOPEVO Ke@AGAaio

For the determination of particulate matter in the
ambient air two different methods are used. The
first one is based on automatic instruments
using Tappered Element Oscillating
Microbalancing (TEOM) measuring principle.
Such automatic instruments are installed in the
Traffic Stations of Nicosia, Limassol, Larnaka,
Paphos and Paralimni, in the Zygi Industrial
Station and in the Ayia Marina Background
Station. These measurements are presented to
the air quality website and used to provide on-
line information to the public.

The second method is based on the European
standard EN12341:2014 and it is about
standard gravimetric measurement method for
the determination of the PMyo and PM2s mass
concentration. This method is applicable to all
stations of the Air Quality Monitoring Network
and is the standard method for the
measurement of PM in all European countries.
Any results submitted to the European
institutions come from the application of this
method. Thus, the results for the PM presented
in the next chapter are derived from the
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TIPOEPXOVTAl ATTO TNV E£QAPPOYR TNG TTPOTUTTING
OTABUIKAG HeEBOSOU.

3.6.4 AtroteAéopaTta / Results

210 ZXAMa 11 trapoucidlovTal oI €TACIOI YECOI
6pol yia Ta AZio Kal 0To ZXAMA 12 0 apiBudg Twv
uttepBdcewv o€ kKABe oTaABUO yia Tnv TTEPiIOdO
2010-2018 Tmou kaTaypdenkav oT1o  AiKTuo
MapakoAoUBnong MoidtnTag Aépa e TNV TTPOTUTIN
OTABMIKA péBodO. Eivar  gexdBapo  om
Tapouaialovtal uttepPBAacelg, TO00 TNG €TACIOG
oplakAS TIUAS Twv 40 pg/m® yia Ta AZie TTOU
opifeTal OTn OXETIKN vopoBeoia, 600 Kal Tou
EMTPETTOMEVOU apIBUoU Twv uTTEPPACEWY TTOU
opiceTal oTIg 35 uTTePPAOCEIG KAT €TOG.

application of the
measurement method.

standard gravimetric

Figure 11 shows PMjp annual mean
concentration and Figure 12 shows number of
PM3ioexceedances per year for the period 2010-
2018 recorded in the Air Quality Monitoring
Network with the standard stationary method. It
is clear that there are exceedances, both of the
annual limit value of 40 pug/m? for the PMyo set
out in the relevant legislation, and of the
maximum allowed number of 35 per year.

0 ) ENICTRA = LIMTRA = LARTRA PAFTRA
Concentration / = PARTPA mNICRES u LIMRES mZYGIND
Zuykévrpwon (ug/m3) MARIND ®AYMBGR ®=TROBGR ®CGRBGR
u INIBGR uSTAVBGR
60
50
40 I
30
20
10
0
2010 2011 2012 2013 2014 2015 2016 2017 2018

ZxAua 11: ETAciol péooi 6pol AZ1o 0TOUG 2TaBPOUG MapakoAouBnaong MoidtnTag Aépa yia Tnv Trepiodo 2010-

2018 (EtAoia opiakn TIUA: 40 pug/ms).

Figure 11: PMio annual mean concentration in the Air Quality Monitoring Stations for the period 2010-2018

(Yearly limit value: 40 pg/ms).
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IxApa 12: ApiBuog utrepfdocwy ava €106 NG

nuepnolag opiakAg TIUAG AZio OTOug 2TOBUOUG

MapakoAouBnong MoidtnTag Aépa yia Tnv epiodo 2010-2018 (ApIBuoG eMTPETTWY UTTEPRATEWV: 35).

Figure 12: Number of exceedances per year of the PM1

o daily limit value in Air Quality Monitoring Stations for

the period 2010-2018 (No of permissible exceedances: 35).

210  emOpevo  diaypappa  (ZxApa  13),
TTapoucidlovTal oI €TACIOI  PECOI  OpPOI  TTOU
Kataypaenkav oto Aiktuo [NapakoAouBnong
MoidtnTag Aépa yia 1a AZzs KOT@ €T0G yia Tnv
mepiodo 2010-2018. lMa TNV OuykEVIpWON Twv
AZ>s5 OTn vopoBeoia opieTal OPIaKH TIUA yid
Tepiodo evog €Toug ion pe 25 pg/md péxpl TIG
31.12.2019 ka1 20 pg/m® amoé 10 £10¢ 2020 KOl
ETTEITA, VW OEV UTTAPXElI APIBUOG ETTITPETTOUEVWIV
utrepBaocwyv. OTTwG @aivetal oto ZxNua 13, n
KatdoTtaon PeATiwveTalr aioBnTd Ta  TeAeuTaia
XpPOovia.
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The following diagram (Figure 13) shows the
annual average values of PM. s per year for the
period 2010-2018 recorded in the Air Quality
Monitoring Network. For the concentration of
PM:5 in the legislation, the yearly limit value is
defined to 25 pg/m? until 31.12.2019 and to 20
pug/mé for the year 2020 and onwards, while
there is no number of allowed exceedances per
year. As shown in Figure 13, the situation has
improved significantly the last few years.
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ZxAua 13: EtAaiol péool 6pol AZ2 s oToug 21aBpoug MNapakoAouBnong Moiotntag Aépa yia Tnv mepiodo 2010-

2018 (Etoia opiakn TiuA: 20 ug/ms).

Figure 13: PM2sannual mean concentration in Air Quality Monitoring Stations for the period 2010-2018 (Yearly

limit value: 20 pg/m3).

>1a XIxApara 14 kai 15, 10U QKOAouBouv
TTaPOUCIAZovTal Ol NPEPNOIEG OCUYKEVTPWOEIG AZ1g
Kai  AXps, avrioToixa, OToug  2T0Buoug
MapakoAouBnong MoidtnTrag Aépa yia 1o 2018.
Otmtwg @aivetal oTa diaypdupaTa Tou 2xAuaTog 14,
N NUEPROIa OpPIOKN TIWA Twv 50 ug/m? yia Ta AZio
TTAPAPIAZETOI OE QPKETEG TTEPITITWOEIG O APKETOUG
2TaBPOoUG Tou BIKTUOU.
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The following Figures 14 and 15 show the daily
mean concentration of PM1g and PM. s in the Air
Quality Monitoring Stations for the year 2018.
As it can be shown in Figure 14, the daily limit
value of 50 pg/m?® for PMy is exceeded in
different cases at several stations of the
network.
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ZxAMa 14: Huepnoia auykévipwaon AlwpoUuevwy ZwHaTIdiwy pe agpoduvapikh diduetpo 10 um (AZi0) OTOUG
>100p0Ug MapakoAoubnong MoidtnTag Aépa yia 1o €106 2018 (Hueproia opiakn TipA: 50 pg/ms).

Figure 14: Particulate Matter with aerodynamic diameter 10 pym (PMaio) daily concentration in Air Quality
Monitoring Stations for the year 2018 (Daily limit value: 50 ug/m?).
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ZxApa 15: Huepnola ouykévipwon AlwpoUuuevwy ZwuaTidiwv Je agpodUVaNIKA SIGUETPO 2,5 um (AZ25) OTOUG
21abpoug NMapakoAouBnong MoidtnTag Aépa yia o £€1og 2018.

Figure 15: Particulate Matter with aerodynamic diameter 2.5 ym (PMz.s) daily concentration in Air Quality
Monitoring Stations for the year 2018.
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3.6.5 AvdAuon Tnywyv mpoéAeuong Alwpoupevwy ZwuaTidiwy / Particulate Matter Source

Apportionment Analysis

O1 xwpeg TNG Meooyeiou, avapeod TOUug Kal n
Kutmpog, emnpedlovial o€  onuavtikd  Pabuo,
eCaImiag TNG €yyutnNTAg TOUG ME TIG AVUDPES Kal
MEPIKWG AVUdPES TTEPIOXEG TNG Bopeiou AQpIKAG Kal
™NG Méong AvatoArg. H okdvn petartoTrideTal Kal
pMeTagépeTal otnv KUOTTpo o0&  OXETIKA  XAPNAS
UpoueETpo. 2TOug ZTaBpoug lMapakoAolBnong
MoidtnTag Aépa otnv KUTTpo OnUEIWVETAI £vVag
ONUAVTIKOG apIBPOG £TTEIC0BIWV OKOVNG KABE Xpbvo
ME OUVETTEIO TIG WNAEG TINEG CUYKEVTPWOEWY AZ.

To KAipa cival évag onpavTikég TTapdyovTag Trou
eTTNPEACEl TN METAPOPA OKOVNG Kal Th ouxvoTtnta
EPPAVIONG TWV ETTEICOBIWY. Ta ETTEICOdIA PE TIG
uwnAOTEPEG TINEG AXio TTAPATAPOUVTAl KATE TIG
TEPIOOOUG TNG GvoIEnG-KaAoKaipiou Kal ¢OIvoTTwpeou
Kal atrodidovTal oTa ouxva €TTEICOdIa PETAPOPAS
okévng atrd TN Zaxdpa Kal AANEG EprUoUG KaTd TIG
OUYKEKPIUEVEG TTEPIGOOUG.

Emiong, o1 wnAéc Oepuokpacies Kal N HEYAAN
¢npacia  Tou  emkpatolv  otnv  Kumpo  o¢
ouvouaouo Pe TNV EAAeIpn vepou, ouuBdaAlouy, wg
QUOIKG QaIVOUEVO, OTNV eTTavalwpnon Twv AZ atréd
OpPOUOUG, OAKAAUTITEG TTEPIOXEG €VTOG TTOAEWV N
YEWPYIKEG Kal AAAEG TTEPIOXEG TTOU OUVOPEUOUV HE
I TOAeig. Q¢ ammoTéAeocpa,  TTaparnpouval
QUENUEVEG OUYKEVTPWOEIS AZip KOl QVTIOTOIXEG
uTTEPPRAOEIG TNG 24WpPNG OPIAKNG TIMAG.

EkT16¢ a1é TN pETAa@opd okdVNG atro TIG EPAOUG TNG
Bopeiag A@pikng kai G Méong AvaTtoAng,
onUavTIKA €ival Kal n €i0pofy AX OTnNV avatoAIKA
Meodyelo, TTou dnuioupyeital atméd T diIGBpwan Tou
£0AQPOUG AOYW 1I0XUPWYV AVEPWY OTN XEPOOVNOO TWV
BaAkaviwv kai Tnv Toupkia. Etriong, 10 BaAdoaoio
GAOG aTTOTEAEI GAAN MIG GNUAVTIKF QUOIKA TNy TTOU
OUVEIOQEPEl  JE  €MEOPTION owuamdiwv  aTnv
meploxr TG Meooyegiou Kal €18IK& OTNV TTEPITITWON
NG Kutrpou T1rou eival vnai kal TTepIBAAAETaI TTO TN
BdaAacoa.

H nueprioia diakupavon Twv emmmédwyv Ao O€
OIaPOPETIKOUG OTaBUOUG oTnV KUTTPpO UTTOdNAWVEI
TNV Tautoxpovn ekOAAwon uTTEpPACEWY  OfE
KUKAOQOPIOKOUG,  OIKIOTIKOUG KAl oTaBuoug
uttodaBpou. O cuyxpovIoPOS auTdg ENPAVIONG TWV
uTTEPBAcEwWY OnUEILVETAl yia OAa Ta €Tn TTOU
UTTAPXOUV JETPAOEIG KAl UTTOOEIKVUEI TNV TTPOEAEUCN
oKkoOvNG atrd QUOIKEG TTNYEG. Ta eTTEICOdIO OKOVNG
TTaPATNPOUVTAl KUPIWG O€ €TTOXEG PETARAONG aTTod
XOUNAEG o€ UWPNAEG BEpUOKPOTiES Kal avTioTpoga.

Mediterranean countries, including Cyprus,
are significantly affected by their proximity to
the arid and partly arid regions of North Africa
and Middle East. The dust is displaced and
transported to Cyprus at relatively low
altitudes. At the Air Quality Monitoring Stations
in Cyprus there is a significant number of dust
episodes each year resulting in high PM
concentration values.

The climate is an important factor that affects
the dust transport and the incidence of
episodes. Episodes with the highest PMig
values are observed during the spring-
summer and autumn periods and are
attributed to the frequent dust transfer
episodes from the Sahara and other deserts
during these periods.

Also, the high temperatures and the great
drought that prevail in Cyprus in combination
with the lack of water, contribute, as a natural
phenomenon, to the atmospheric
resuspension of PM by roads, uncovered
areas within cities or agricultural and other
areas bordering cities. As a result, increased
concentrations of PMi, and corresponding
exceedances of the 24-hour limit value are
observed.

In addition to transporting dust from the
deserts of North Africa and the Middle East,
the infux of PM into the eastern
Mediterranean, caused by soil erosion due to
strong winds in the Balkans and Turkey, is
also significant. Also, sea salt is another
important natural source that contributes to the
charge of particles in the Mediterranean area
and especially in the case of Cyprus which is
an island and is surrounded by the sea.

The daily range of the PMyo levels in different
stations in Cyprus indicates the simultaneous
event of exceedances in traffic, residential and
background stations. This synchronization of
exceedances indicated for all years that there
are measurements and indicates the origin of
dust from natural sources. Dust episodes due
to natural sources are observed mainly in
periods of transition from low to high
temperatures and vice versa.
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Ta TeAeuTaia xpovia otnv TTpootrddeia Tou 1o TEE
w¢ N Appodia Apxn va dikaloAoynoel TV Jn Trenon
NG oplakNG TIWAG via Ta AZie TTPAYUATOTIOIE
avdAuon  Tywv  TTpoéAeucns  AlwPOUPEVWV
ZWHaTIdiWV PE agPOdUVAMIKA OIAUETPO WIKPOTEEN
Twv  10um  (AZp). H  peBodoloyia  TTOU
xpnoiyotrolgital Bacifetal otov Odnyd «Guidelines
for demonstration and subtraction of exceedances
attributable to natural sources under the Directive
2008/50/EC on ambient air quality and cleaner air
for Europe”, Tou KukAo@Opnoe n EupwTraikn
Emtpoti Tov ®efpoudpio Tou 2011. ZUppwva pe
TIg ommoBoTtpoxiég (HYSPLIT) mmou dnuioupyoulvral
ME Baon Tov o TTédvw Odnyo, @aiveTal 0TI cuPBavTa
METOQOPAG OKOVNG eKTOG ATTO TNV AQPIKA (Zaxapa)
AauBdvouv xwpa kal ammd Tepioxég TN Méong
AvaTtoAng kai Tng Eupwtng. H digpeuvnon g
TpoéAeuong Twv AXip €XEl EVTATIKOTTOINOEI pE TN
OUOTNMATIKA XNMIK avaAuon @iATpwv CGUAAOYAG
oKkévne.

‘ETol, yia 10 £€10¢ 2018, amodeixbnke OTI 0 PEYIOTOG
apIBUOG Twv nuepnoiwv utrepBacewy AZip TTOU
onueiwdnkav otnv Kutrpo, PeTd atrd TNV aaipeon
eKeiVWV TTOU o@eiAovTal O QUOIKEG TTNYEG gival 21,
onAadn o kaTw amo TG 35 utrepPdaoeic TTou
EMTPETTOVTAI CUPQWVA PE TIG TTPOVOIEG TNG Odnyiag
2008/50/EK «kai w¢ €k TOUTOU, O€Ev UTTAPXEI
uttépRacn NG 24wpng opIakAg TIWAG yia Ta AZ 1o (50
ug/m3). AmodeikvUetal emiong 6T, META TNV
aQaipeon TNG ouVEICPOPAG TwV AZip ATTO QUOIKEG
TNyég o€ eTRoIa KAiJaka (9,9 ug/m? amé okdvn armo
™ Zaxdpa kai 3,8 ug/m® amd Bahdoaoio GAag), n
etAoia péon  TIiNR  (KuKAO@QopIakoG  2TaBuog
Aeukwoiag) kupaivetar ota 31,5 pg/m3  kai
emmopévwg Oev UTTApxeEl UuTTEPPBaAcn TnG €TNOIAG
OPIaKAG TIAG yia Ta AZ1o (40 ug/m3).

Me Baon tnv Odnyia 2008/50/EK, uttepBaceig Tou
opeilovTal Og eKTTOPTTEG AZ1o ATTO QUOIKEG TTNYEG
(Baldoaio aAag, okdvn atrd Zaxapa) eEaipouvral.
MNa Tov UTTOAOYIOPO TOU TTOOOOTOU TNG OKOVNG Kal
TOU GAATOG ATTAITOUVTAI XNUIKEG AVAAUCEIG TTOU €ival
OpKETA emmiToveg. To ZxAMa 16 TTapoucialel Ta
ETITTEdA KAI TNV TTOOOOTIAIQ CUPHETOXH TNG OKOVNG
otov 21aBud  YmoPdaBpou EMEP-Ayia Mapiva
ZUNidToU pe BAon TIG XNUIKEG aVOAUCEIG YIO TO £€TOG
2018. Eivai ¢ekdBapo 611 n okdvn atmo TNV AQPIKN
KQlI TIG YEITOVIKEG AVATOAIKEG TTEPIOXEG KUMQIVETAI OTA
8,2 ug/m3 1 mepimou 10 34,6% TNG CWMATISIOKNG
MACag, TTOOOOTO APKETA ONUAVTIKO. AG ONUEIWOEI OTI
AauBdvovtag utr OWn Tn CUMMPETOXN TNG oOkoévng
auTAg Kal Tou BaAdoaoiou dAarog (2,6 pug/m®) otov
21abud  YmopdBpou EMEP-Ayia Mapiva, ol
utrepPaoeig peiwvovtal atro 25 o€ 0.

In recent years, in its effort to justify the non-
compliance with the limit value for the PMj,
DLI as Competent Authority has been
analyzing sources from the Particulate Matter
with an aerodynamic diameter of less than
10pum (PMio). The methodology used in based
on the “Guidelines for demonstration and
subtraction of exceedances attributable to
natural sources under the Directive
2008/50/EC on ambient air quality and cleaner
air for Europe”, released by the European
Commission in February 2011. According to
the HYSPLIT reversals created on the basis of
the above Guidelines, it seems that dust
transfer events in addition to Africa (the
Sahara) are also taking place in areas of the
Middle East and Europe. The investigation of
the origin of PM1o has been intensified by the
systematic chemical analysis of dust collection
filters.

Thus, for the year 2018, it turned out that the
maximum number of daily exceedances of
PMi, that occurred in Cyprus, after the
removal of those due to natural sources is 21,
i.e. below the 35 exceedances allowed under
the provisions of Directive 2008/50/EC and
therefore, there is no exceeding of the 24-hour
limit value for PM1o (50 pg/m3). It also turns out
that, after deducting the contribution of the
PM10 from natural resources on an annual
basis (9.9 ug/m® from Sahara dust and 3.8
ug/m?® from sea salt), the annual average value
(Nicosia Traffic Station) ranges from 31.5
pg/m?3 and therefore there is no exceeding the
annual threshold value for PM1o (40 ug/md).

Based on Directive 2008/50/EC, exceedances
due to PMio emissions from natural sources
(sea salt, Sahara dust) are excluded. The
calculation of the percentage of dust and salt
in PM, required chemical analysis, which is a
tiring process. Figure 16 shows PMyg
concentrations and percentage participation in
EMEP-Ayia Marina Background Station based
on the chemical analyzers for 2018. It is clear
that dust from Africa and neighboring Eastern
areas range from 8.2 ug/m? or about 34.6% of
the particle mass, which is a significant
percentage. Note that taking into account the
participation of this dust and sea salt (2.6
pg/m3) in the EMEP-Ayia Marina Background
Station, exceedances are reduced from 25 to
0.
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2UVOAIKOG apIBUOS NUEPNOIWY PHETPAOEWV /

Total no of days with measurements 340
2UVOAIKOG apIBPOG NUeEPNOIWY UTTEPRBACEWY / o5
Total no of daily exceedances
2UVOAIKOG apIBPOG NUEPNOIWY UTTEPRACEWY OE NUEPES PE XNMIKA ouoTacn / o5
Total no of daily exceedances in days with chemical analysis
e ApiBuég utrepBaocwv AOyw QUOIKWYV TTNYWV (oKdvNn atté Bopeio Appikn kal Méon
AvaTtoAn, BaAdooio ahag) / o5
No of exceedances due to natural events (dust from North Africa and Middle East,
sea salt)
o ApIBudg uttepPaoewy Adyw avBpwTToyevwy Tnywv / 0
No of exceedances due to anthropogenic sources
2UVOAIKOG apIBPGG adIkaloAOyNTwVY UTTEPRATEWY / 0

Total no of unjustified exceedances

ZxAMa 16: Zuykevipwoelg Ao aTov Z1a0ud YTToRdbpou Ayiag Mapivag ZuAIdTou TTpIv Kal JETE TNV aQaipeon
oKOvVNG atd QUOIKEG TTNYEG (oKkGvn atrd Zayxdapa kal Méon AvatoAf kal BaAdoaio dhag) yia 1o 2018.

Figure 16: PM1o concentration in Ayia Marina Xyliatou Background Station before and after the subtraction of
exceedances attributable to natural sources (Dust from Sahara and Middle East and sea salt) for 2018.
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To ZxAua 17 Tmrapoucidlel Ta emiTeda Kal TNV
TOOOOTIOI0  CUJMETOX) TG  OKOvnGg  OTov
KukAhogopiakd 2T1aBud Acukwoiog pe Bdon TG
XNUIKEG avaAuoelg yia 1o 2018. H okdévn amd Tnv
AQpPIKN Kal TIG YEITOVIKEG AVATOAIKEG TTEPIOXEG €ival
uTTeUBuvn via 9,9 ug/m?3 Tmou avrioToixei oTo 21,8%
NG pacag. Aaupavovtag utr oWn Tn CUPHETOXA TNG
oKOVNG auTAG Kal Tou BaAdaaoiou aAatog (3,8 ug/m?d),
ol umreppacceic  otov  KukAogopiakd  ZTabuod
NAEUKWOIAG yIa TV TTEPIODO TTOU UTTAPXOUV XNUIKES
avaAuoeig peiwvovtal atréd 90 o 21.

Ta OUYKEVIPWTIKA OToIXeia Tou apIBuou  Twv
utrepBdccwy AZip TIPIV Kl PETA TNV oQaipeon
oKOVNG a1Td QUOIKEG TTNYEG (OKOVN aTTd Zayxdpa Kal
Méon AvatoAn kai BaAdocio dAag) otov 2TaBud
YmoBd&Bpou Ayiag Mapivag =uMidTtou Kal oTOV
KukAho@opiakd Z1aBud Asukwaoiag yia 1o €1og 2018
paivovTal oTov 1o KATw Mivaka 4.

To ZxAua 18 Tapouacidlel To TTOOOOTO CUVEICPOPAC
TWV  OIAQOPETIKWY  TINYWV  TTPOEAEUCNG  TwV
owpaTIdiwvy  oTtov  ZTaBuo  YToBdbpou  Ayiag
Mapivag Zuhidtou kai otov KukAogopliokd 2T1aBud
Aeukwoiag yia 1o £é1og 2018.
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Figure 17 shows PM;j, concentrations and
percentage participation in Nicosia Traffic
Station based on the chemical analyzers for
2018. Dust from Africa and neighboring
Eastern areas is responsible for 9.9 ug/m?,
which corresponds to 21.8% of the mass. Note
that taking into account the participation of this
dust and sea salt (3.8 pg/m?®), in the Nicosia
Traffic Station for the period when chemical
analysis existing, exceedances are reduced
from 90 to 21.

The PMs, exceedances before and after the
subtraction of exceedances attributable to
natural sources (Dust from Sahara and Middle
East and sea salt) in Ayia Marina Xyliatou
Background Station and Nicosia Traffic
Station for the year 2018 are presented in the
following Table 4.

Figure 18 shows the particulates origin
sources contribution rate in Ayia Marina
Xyliatou Background Station and Nicosia
Traffic Station for the year 2018.
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2UVOAIKOG apIBUOS NUEPNOIWY PHETPAOEWV / 361
Total no of days with measurements
2 UVOAIKOG apIBuoG nuepnoiwy uttepBacewy / 90
Total no of daily exceedances
ZUVOAIKOG apIBuOG nuePNOIwY UTTEPRACEWY OE NUEPES PE XNMIKA ouaTacn / 90

Total no of daily exceedances in days with chemical analysis
o ApIBudg uttepPaoewv Adyw QUOIKWY TTNYWV (oKOvn atré Bopeio Agpikr kai Méan

AvaTtoAn, BaAdooio ahag) / 69
No of exceedances due to natural events (dust from North Africa and Middle East,
sea salt)
o ApiBuég utrepRlocwyv AOyw avBpwITOYEVWV TTNYWV / 21
No of exceedances due to anthropogenic sources
2UVOAIKOG apIBPGG adIkaloAOyNTwVY UTTEPRATEWY / 21

Total no of unjustified exceedances

ZxApa 17: Xuykevipwoelg AXio aTov KukKAo@opIakd ZTabud Aeukwaiag TTpIv Kal HETA TNV a@aipeon okovng
atd QUOIKEG TTNYEG (OKOVN atrd Zaxdapa kal Méan AvatoAn kal BaAdoaio dAag) yia 1o 2018.

Figure 17: PMio concentration in Traffic Station Nicosia before and after the subtraction of exceedances
attributable to natural sources (Dust from Sahara and Middle East and sea salt) for 2018.
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Mivakag 4: YepBdoeig AZ1o TTPIV KAl HETA TNV aQaipecn okOvVNG aTTd QUOIKEG TTNYES (OKOVN aTTd Zaxdpa Kal
Méon AvaToAn kai BaAdoaio dAag) oTov 21a8ud YTrodbpou Ayiag Mapivag ZuAidtou kai otov KukAog@opliakd
21066 Acukwaiag yia 1o €1og 2018.

Table 4: PM1o exceedances before and after the subtraction of exceedances attributable to natural sources
(Dust from Sahara and Middle East and sea salt) in Ayia Marina Xyliatou Background Station and Nicosia
Traffic Station for the year 2018.

2108p6g NMapakoAoubnong /
Monitoring Station
NICTRA AYMBGR
>UvoAIKGG apIBUOG NUEPWYV PE NETPAOEIG / 361 340
Total no of days with measurements
2UVOAIKGG apiBuog uttepBacewy / 9 o5
Total no of exceedances
ApIBUOG NUEPWV PE XNUIKA avaAuon / 361 340
No of days with chemical analysis
ApIBUOG uTTEPBACEWY O€ PEPES PE XNMIKA avaAuan / 9 o5
No of exceedances in days with chemical analysis
ApIBUOG UTTEPPATEWV OE HEPEG XWPIG XNMIKN avaiuon / 0 0
No of exceedances in days with no chemical analysis
ApIBUOG UTTEPRACEWY O€ PHEPES ME XNMIKA avAAuon YETA
TNV agaipean okévng kal BaAdoaiou aAartog / 21 0
No of exceedances in days with chemical analysis after
the subtraction of dust and sea salt
ZUVOAIKOG apiBuég utrepBaoewy / 0+21=21 0+0=0
Total no of exceedances
100%
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ZxAMa 18: MocooTd cuveIcPOoPAg TINYWY TTPoEAEUoNG owaTIdiwv aTov Z1aBud YmoRdbpou Ayiag Mapivag
=uMNidTou kai oTov Kukho@oplakd 21aBuo Asukwaiag yia 1o £€10g 2018.

Figure 18: Particulates origin sources contribution rate in Ayia Marina Xyliatou Background Station and Nicosia
Traffic Station for the year 2018.
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3.7 NMtnmikég Opyavikég Evwoeig — Bev{oAio / Volatile Organic Compounds — Benzene

O1 Tmnmnkég Opyavikég Evwoeig (MOE) eival
OPYOVIKEG EVWOEIG TTOU 0€ OUVABEIG BEPUOKPATiES
Bpiokovral oe aépia kardotaon 1 peTapaivouv
eUkoAa o€ auti, amd Tnv uyprp @dacon Tou
Bpiokovtal apxikd. To Bev{oAio (CsHs) cival pia
ammd  QUTEG TIG TITNTIKEG OPYOVIKEG  EVWOEIG.
Mpdkemar yia adxpwuo, TOAU TTNTIKO uypd uE
XOPaKTNEIOTIKA HUpwdIid. O popiakdg Tou TUTTOG
gival CeHs Kal atroteAei @uoikdG ouaTaTIKO TOU
apyou TmeTpeAaiou (1-5%) kai éva ammd 1O
Bepehiwdn TTETpOXNUIKG TTPoidvTa. ATTOTEAE €va
TTOAU onuavTiké ouoTatiké Tng Bevdivng Adyw Tou
uwnAouU Babuol oKTaviou TTou £XEL.

O1 Tnyég Twv MNOE civai ol lounxavikég diepyaaieg
TTOU XPNOIYOTTOIOUV  opyavikoUs  OIaAUTEG, Ta
TTPATAPIA KAl TA AauToKivnTa OIAVOUAG KAUTIUWY,
Kabwg e€mmiong kai OAEC Ol PNXAavéC TTOU
Xpnoigotroiouv  BevCivn wg  kauoligo. H o
onuavtik xpAon Tou CeHs oOnuepa eivar wg
€VOIANEDO VIO TNV TTAPAYWYI] TTOAAWY CNUAVTIKWY
Blounxavikwv evwoewv  (TT.X.  @aIVUAOQIBEVIO,
QAIVOAN, KUKAOegEAVIO, avihivn, aAKUuAoBevioNia,
xAwpoPevlOAia) o1  OTToiEG  OTn  OUVEXEID
eQodIddouv  éva  peydAo  apIBUO  XNMIKWV
Blouynxaviwv yia TNV TTOPAywyr QapUAKEUTIKWYV
TTPOIGVTWY, EIDIKWV XNMIKWY, TTAACTIKWY, PNTIVWYV,
XPWHATWY Kal eVTOMOKTOVWY. ETTiong 10 CeHe,
Magi pe  dMNoug  eAagpeic apwHOTIKOUG
udpoyovavOpakeg, OTTWG TO TOAOUOAIO Kal TO
EUAévio, xpnoiyotroigiTal wg  TIPOCcBeTO  OTNV
Bevqivn yia Tnv aug¢non Tou apiBuou okTaviou.
TéNog, CeHs TO €ival TTOAU KOASG DIOAUTNG AAAG Bev
xpnoigotroleital  TTAéov O PEYAAEG TTOOOTNTEG
ASyw NG TOEIKOTNTAG TOU.

3.7.1 Emdpdosig otnyv Yyeia / Health Effects

O1 MNOE ¢ival ToéIKES XNUIKES evwoelg. To BeviOAio
givar 1diaitepa ToéIkd. OTav €I0TTVEETAI O PEYAAEG
TooOTNTEG  PTTOPEi  va  TTPOKAAéoeEl  CAAn,
Taxukapdia, TTOVOKEPAAOUG, olyxuon,
avaioBnoia, akéun kal Bavato. Etiong o€ peyaAeg
OUYKEVTPWOEIG OTA TPOPINA UTTOPET VO TTPOKOAECEI
epeIoud, CAaAn, Taxukapdia, TAON YIO EUETO,
OTTaguoUg Kal Bavaro.

Makpoxpoévia €kBeon o€ BEVCONIO £XEI ONUAVTIKEG
EMTITWOEIG OTNV UYEIa TOU avBpwTTou Kal KUPiwg
OTO qipa. KataoTpépel TO PUEAG TwV OCTWVY Kal
MTTOPEi va TIPOKOAECEl TRV EUPAVION AVAIUIOG.
Emiong pmopei va  TTpokaAéoel  UTTEPPOAIKA
aiJoppayia Kal va HECEl TNV IKAvOTNTA Tou
QvOOOTIOINTIKOU  OUCTAUATOG  auéavovTtag  TIG

Volatile Organic Compounds (VOCs) are
chemical substances that are either in gaseous
state, or may be transferred from the liquid to
the gaseous state very easily, under normal
temperatures. Benzene (CsHs) is one of those
VOCs. It is a colorless, volatile and flammable
liquid with a distinctive odor. Its molecular
formula is C¢Hs and is a natural component of
crude oil (1-5%) and one of the fundamental
petrochemical products. It is a very important
component of gasoline due to its high octane
rating.

VOC's sources are industrial processes using
organic solvents, gas stations and vehicles
used for fuel distribution, as well as all engines
uses gasoline as a fuel. Nowadays, the most
important use of CsHs is as an intermediate
material for the production of many important
industrial compounds (such as styrene, phenol,
cyclohexane, aniline, alkylbenzenes,
chlorobenzene) which then supply a large

number of chemical industries for the
production of pharmaceuticals, special
chemicals, plastics, resins, paints and

insecticides. In addition, C¢Hs along with other
light aromatic hydrocarbons, such as toluene
and xylene, is used as a gasoline additive to
increase octane number. Finally, the CsHg is a
very good solvent but is no longer used in large
quantities due to its toxicity.

VOCs are toxic chemical substances. Benzene
is highly toxic. When inhaled in large quantities
it can cause dizziness, rapid heartbeat,
headaches, confusion, anesthesia and even
death. Also, in large concentrations in food it
can cause irritation, dizziness, rapid heartbeat,
tendency to vomit, convulsions and death.

Long-term exposure to benzene has significant
effects on human health and especially on the
blood. It destroys bone marrow and can cause
anemia. It can also cause excessive bleeding
and reduce the ability of the immune system to
increase the chances of infection. Finally,
benzene is considered carcinogenic to humans
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mOavoTNTEG MOAUVOoewv. TEAOG, TO PBev{OAio
Bewpeital KAPKIVOYOVO yia Tov AvBpwTro Kal
Makpoxpovia €kBeon O UWPNAEG CUYKEVTPWOEIG
MTTOPEI va TTPOKAAETEI ENOAVION AEUXAIMIAG.

and long-term exposure to high concentrations
can cause leukemia.

3.7.2 Nepi1BaMrovTikég EmiTrTwoelg / Environmental Effects

MOAAEG TITNTIKEG OPYAVIKEG EVWOEIG €ivVal OPKETA
oTaBEPEG, WOTE VO GTACOUV OTNV OTPATOCYPAIPA,
61ToU PEoW TNG YWTOAUCNG Kal TNG avTidpaong He
UOPOEUAIKEG  pifeg, TTAPAYOUV  EVWOEIG  TTOU
KataoTpépouv To 6fov. Kovtd oTnv emm@aveia g
NG TOAAEG  TITNTIKEG  OPYAVIKEG — EVWOEIG
OUUUETEXOUV  0E  QWTOXNUIKEG  avTIOPAOEIG
TaPAYWYHS OJOVTOG KAl CUVEICQEPOUV  OTO
QAIVOUEVO TOU BepUOKNTTIOU.

3.7.3 Mé0odog NMpoodiopiopou Determination M

MNa Tov Tpoodiopicud Twv MNMOE xpnoiyotroiouvral
autouarta 6pyava TTou AEIToupyouv ue Bdaon Tn
MEBOBO aéplag xpwpaTtoypagiag. Mpdkeral yia
TPOTUTIN HEBodO Paciopévn oto EupwTraikd
Mpotutro EN 14662-3:2015.

3.7.4 AroteAéopaTa / Results

21ov Mivaka 5 TTou akoAouBei TTapouaialovTai ol
gTACIOl  pécol Opol yia TO PBevl{OAio  TToU
Kataypaenkav oto Aiktuo [MapakoAouBnong
MoidtnTag Aépa yia tnv mepiodo 2010-2018. ¢
kavéva otaBud Tou AIKTUOU Ogv TTapATnEEITal
uTTépBacn TNG £TACIOG OPIAKAS TIUAG Twv 5 pg/m?
TTOU OpIiCeTaI OTN OXETIKI VOUOBETia.

Mivakag 5: ETAgIol péool 6por ouykEvTpwaong Bev{oAio
yla Tnv Trepiodo 2010-2018.

Many volatile organic compounds are stable

enough to reach the stratosphere, where
through photolysis and hydroxyl radical
reaction, produce compounds that destroy

ozone. Near Earth's surface, many volatile
organic compounds are involved in
photochemical reactions which produce ozone
and contribute to the greenhouse effect.

ethod

For the determination of VOCs automatic
instruments are used operating based on gas
chromatography measuring principle. This is a
standard method based on the corresponding
European standard EN 14662-3:2015.

Table 5 below shows benzene annual mean
concentration recorded in the Air Quality
Monitoring Stations Network for the period
2010-2018. No exceedances of the annual limit
value of 5 ug/m3, which defined in the relevant
legislation, are observed at the Air Quality
Monitoring Stations of the Network.

U aToug 2taBpoug MapakoAouBbnong MoidtnTag Aépa

Table 5: Benzene annual mean concentration in Air Quality Monitoring Stations for the period 2010-2018.

“Eroe/ ETtRol01 pécol 6pol CUYKEVTPWONG st_{o)\iou (Mg/m3) /
Year Benzene annual mean concentration (ug/m3)
NICTRA | NICRES | LIMTRA | LARTRA | PAFTRA | ZYGIND* | MARIND* | AYMBGR

2010 1,1 0,9 1,3 14 04 - - 0,3
2011 14 0,9 14 1,2 0,6 - - 0,6
2012 1,3 0,9 1,0 1,0 1,2 - - 0,5
2013 1,1 1,0 14 1,1 1,3 - - 0,5
2014 1,1 0,7 1,6 1,2 1,3 - - 0,5
2015 1,3 0,9 0,7 15 0,6 - - 04
2016 14 - 12 1,6 0,8 0,3 - 0,3
2017 14 - - 1,3 0,7 0,3 - 0,5
2018 0,8 - 1,8 1,1 0,7 0,4 0,2 0,4

* ¥10 Blounxaviké ZraBud Zuyiou (ZYGIND) dpyxioav va
TIPayUOTOTTOIOUVTal  JETPROEIS  BevfoAiou amd  TIg
2/9/2016 evw aTov Biopnyxaviké £1abud Mapi (MARIND)
arré Tig 9/8/2018

Benzene measurements started at Zygi Industrial Station
(ZYGIND) on 2/9/2016 and at Mari Industrial Station
(MARIND) on 9/8/2018.
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3.8 Bapéa MétaAAa / Heavy Metals

Q¢ Bapéa pETalAa avagépovtal ouvnbwg ekeiva
TToU €X0ouv TTUKVOTNTa peyaAltepn atmd 5 g/lcms®,
givar dnAadr oXeTIKA TTUKVE, OTTWG TO KABWIO, O
KAoOoiTEPOG, 0 HOAUBSOG, TO KOBAATIO, TO APCEVIKO,
0 udpdpyupog, o Weuddpyupog K.d. Oplopéva
Bapéa pétaAAa eival 181aiTEpa TOEIKA Kal GAAQ gival
QTTOPAITNTA WG IXVOOTOIXEIa yia TovV avepwITIivo
opyavioud. Ta Papéa péTaAAa  atToTeAolv
OUCTOTIKA  TwWV  AlwpoUpevwy  ZWHaTIdiwV.
ZNMEIVETaI €TTIONG OTI 0TN vOouoBeaia utTapyxouv
Emoieg Opiakég Tipég yia 1o Apoevikd (As), T
Kaduio (Cd), To NikéAio (Ni) kai Tov MOAuBdo (Pb)
(BAéTTe Mivaka 1).

Ta Bapéa MPETAANO €XOUV  QUOIKN  YEWAOYIKN
TpoéAeuon i cival aTTOTEAECUO avBpwTTOYEVOUG
BiounxavikAg dpacTnpIOTNTAC. ZTIC PUOIKES TTNYES
OUYKATOAEYOVTOl Ol NQPAIOTEIOKEG EKTTOUTTEG, N
atmoodBbpwon 00wV, Ta ATUOCPAIPIKA
owpaTidla, Ta BaAdoola agpoAupaTa, o dACIKEG
TTUPKAYIEG KAl N TTPpOoAnYn Kal atmeAeuBépwor)

TOUG atrd QUTA. 2TIG AvOPWITOYEVEIG
ouykataAéyovtal n  €&6pugn Kal eTTEEEpyaaia
OPUKTWYV, Ol Kauoelg (Uuypwv  Kauciywy,
QTTOPPIUMATWY Kol BIOPALAG), O  EKTTOUTTEG

OXNMUATWY Kal n Xpnaon kal améppiyn TTPoidvVIwY
METAAAWYV. O1 Blounxavikég diEpyacies TTapaywyrg
OTTWG N HETAANOUPYIA KAl N KOTAOKEUR HETAANIKWY
QVTIKEIMEVWY,  NAEKTPOVIKWY,  XPWHATWY  Kal
XPWOTIKWYV, UQAoUATWY, XAPTOU K.ATT., aufdvouv
ETTIONG TO QOPTIO TWV PETAAAWYV OTO TTEPIBAAAOV.

3.8.1 Emdpdocig otnv Yyeia / Health Effects

Ta Bapéa pétaAla o€ avTiOean UE TIG TTEPIOCOTEPEG
TOCIKEG OPYQVIKEG eVWOEIG dev ATTOIKOSOPOUVTAI
Kar yI' autd cuocwpelovTal oTo TrePIBAAAoV
TTPOKOAWVTOG OTOV AvOpwWTTO XPOVIEG 1 OEeieg
BA&Beg. Exouv TTpo0dIOPIOTE WG TTAPAYOVTEG TTOU
EXOUV ETTITITWOEIS OTNV AvBPWTTIVN YOVINOTNTA.
lMpoKaAoUv KaTOOTPOPN TWV VEPPWYV Kal Tou
ATTATOG, UTTéPTAON, TIOVOUG OTIC apBpwOoElg,
OepuatoTdbeieg, avaiyia, TTapdAucn oTnv Kapdid,
KATOOTPOYN TOU VEUPIKOU OUCTHPATOG,
XPWHOOWUIKEG AAAOIWCEIG KOl KAPKIVOYEVEDH.

Heavy metals are usually those that their density
is higher than 5 g/cm®, meaning they are
relatively dense, such as cadmium, tin, lead,
cobalt, arsenic, mercury, zinc etc. Some heavy
metals are highly toxic and others are essential
as trace elements for the human body. Heavy
metals are components of Particulate Matter. It is
also noted that the legislation has annual mean
values for Arsenic (As), Cadmium (Cd), Nickel
(Ni) and Lead (Pb) (see Table 1).

Heavy Metals are of natural geological origin or
are the result of man-made industrial activity.
Natural sources include volcanic emissions, soil
erosion, dust and atmospheric particles, sea-
originating aerosols, forest fires and their
absorption and release by part of the flora. Man-
made sources include the mining and processing
of minerals, the combustion of fossil fuels (liquid
fuels, waste and biomass), the vehicle emissions,
as well as the use and disposal of metal products.
Certain industrial processes, such as metallurgy
and manufacture of metal objects, electronics,
coloring substances, textiles, paper etc., can also
increase the impact of heavy metals on the
environment.

Heavy metals, unlike most toxic organic
compounds, do not degrade and therefore
accumulate in the environment causing chronic
or acute human damage. They have been
identified as factors that affect human fecundity.
They cause Kkidney and liver damage,
hypertension, joint pain, dermatitis, anemia,
paralysis of the heart, nervous system damage,
chromosomal lesions and carcinogenesis.

3.8.2 NepiBaArovTikég EmiTrTwoelg / Environmental Effects

H pomavon amd  PBapéa  PETOAAO  €xel WG
ammoTéAeopa va gp@aviovral TTOAU uWwnASTEPES
OUYKEVTPWOEIC ammd  Ta  QUOIKA  eTTiTTeda
uttod&Bpou Tng atudéogaipag. Opliouéva amd Ta
Bapéa pETAANG eival oe eANAXIOTEG TTOOOTNTEG
aTrapaitnTa cuoTaTiké NG wng Kai BpiokovTtal o€

Heavy metal pollution results in higher
concentrations in the atmosphere than natural
background levels. Some of the heavy metals, in
small quantities, are essential components of life
and are found in very low concentrations in all
marine organisms as an essential component of
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TOAU XOAPNAEG OUYKEVTPWOEIG 0t OAOUG TOUG
BaAdooloug  opyaviopoug WG atmapaitnTo
OUCTATIKO TwV €eVIUMIKWY TOUG GCUCTAMATWY.
MeyoAUTEPEG OUYKEVTPWOEIG ATTO TO KOVOVIKO
eTTiTTEdO UTTOPEl Va aTTodelxBoUv TOEIKEG.

Ta Papéa MPETOANA  cuoowpelovTal  OTO
TTEPIBAANOV UE APECEG CUVETTEIEG TOOO OTO £€00QOG,
600 kar oTov  udpogbpo  opifovra. H
Bloouoowpeon Twv Bapéwv PETAAWY evOEXETAI
va B€0¢l o€ KivOUVO Ta OIKOOUOTAMATA KAl KUPIWG
Ta uddTiva OIKOOUCTAMOTO WE TN PUTTAVON Tou
vepou. To yeyovog 611 dev atToikodououvTal odnyei
oTnv oTadIakn €i0080 TOUG PECW TWV QUTIKWY KAl
CWIKWV OPYaVIOUWY OTNV TPOYIKI aAucida pe
apVNTIKEG CUVETTEIEG O OAOUG TOUuG CwvTavoug
opyaviououg.

their enzyme systems. Higher concentrations
above the normal levels may be toxic.

Heavy metals accumulate in the environment
with direct consequences both on the ground and
on the aquifer. The bioaccumulation of heavy
metals may endanger ecosystems and especially
water ecosystems by water pollution. The fact
that they do not decompose leads to their gradual
entry through plant and animal organisms into the
food chain with negative consequences for all
living organisms.

3.8.3 Mé0odog Mpoodiopiopol / Determination Method

Na Ttov TPOGCdIoPICUO TwV Papéwv HETAAAWV
yivovTal XNHIKESG avaAuoeIg (ICP-MS:
PACHATOOKOTTIO HACAG ETTAYWYIKWG OUlEUYUEVOU
TTAGOPATOG) TTOU TTPAYHATOTTOIOUVTAl OTA QIATPA
OUAAOYAG AIWPOUNEVWY CWHATIBIWV.

3.8.4 AtroteAéopaTta / Results

21ov Mivaka 6 TTou akoAouBei gpaivovTal o1 ETAoIOI
Méool Opol  TTOU €xouv TTPOCDIOPIoTEN yia Ta
Kupidtepa Bapéa PETAAAa yia Tnv TTepiodo 2010-
2018. Eival Trpo@avég OTI 0€ KAWia TTEPITITWOT) dev
utTEpBaiveTal n avTtioToixn €TACIA OPIAKK] TIUN.
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Heavy metals are determined by chemical
analysis (ICP-MS: inductively coupled plasma
mass spectroscopy) performed on particulate
matter collected at filters.

Table 6 below shows the annual averages that
have been identified for the major heavy metals
for the period 2010-2018. It is obvious that in no
case the corresponding annual limit value
exceed.
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Mivakag 6: ETACIOl pécol 6pol ouykévipwong Bapéwv MeTdAAwv oToug ZtaBuoug lMapakoAoubnong
MoiotnTag Aépa yia Tnv Trepiodo 2010-2018.
Table 6: Heavy Metals annual mean concentration in Air Quality Monitoring Stations for the period 2010-2018.

ETAoi01 HECOI 6pOI OCUYKEVTPWONG KUPIOTEPWYV Bapéwv METAAAWYV (ng/m3)
Heavy metals annual mean concentration (ng/m?3)
As | cd | Pb | Hg | Ni
2010
NICTRA 0,24 0,26 16,63 0,14 6,15
LIMRES 0,22 0,18 9,64 0,04 4,23
AYMBGR 0,22 0,15 6,54 0,04 2,22
2011
NICTRA 0,18 0,08 6,69 0,14 2,14
LIMRES 0,06 0,05 5,48 0,02 2,48
AYMBGR 0,30 0,02 5,14 0,002 0,69
2012
NICTRA 1,3 0,6 13,52 0,14 5,99
LIMRES 1,3 0,5 9,26 0,14 10,88
AYMBGR 15 0,85 4,90 0,14 3,11
2013
NICTRA 0,15 0,15 8,42 0,14 2,44
LIMRES 0,29 0,052 5,35 0,14 1,26
AYMBGR 0,42 0,06 4,35 0,14 2,78
2014
NICTRA 1,62 0,13 10,00 0,14 3,82
LIMRES - - - - -
AYMBGR 0,96 0,09 5,76 0,14 1,85
2015
NICTRA 0,39 0,15 7,27 0,08 2,49
LIMRES - - - - -
AYMBGR 0,44 0,05 5,00 0,006 1,58
2016
NICTRA 0,32 0,17 15,40 0,07 3,27
LIMRES - - - - -
AYMBGR 0,80 0,12 6,00 0,01 2,22
2017
NICTRA 0,56 0,17 10,00 0,07 3,97
LIMRES - - - - -
AYMBGR 0,44 0,10 6,00 0,01 2,93
2018
NICTRA 0,73 0,14 14,00 0,07 5,38
LIMRES - - - - -
AYMBGR 0,43 0,08 6,00 0,07 3,06
E;'A‘;'J’a?m:ml;:ﬂgl 6 ng/m?3 5ng/m?3 500 ng/m? - 20 ng/m3
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Metpnoeig NMoiotntag NepoU Bpoxng
. Rainwater Quality Measurements

210 TAqioio TG ZTpatnyikAg MapakoAouBbnong
2010-2019 tou MpwTtokdAAoU TNG ZUPPBACNGS yIa TN
Alauebopiaky Putravon Tng ATuoo@aipag o€
Meyain AmoéoTaon TToU agopd ™m
MakpoTrpdBeoun XpnuatoddéTtnon TOU
MpoypduuaTtog yia T 2uvexn MNMapakoAouBnon kai
EkTipnon 1ng Metagopdg oe MeydAn AméoTaon
Twv  ATgoo@aipikwyv  Puttwv  otnv  Eupwtrn
(MpwTtékoAO0 EMEP) T1a kpdtn péAn, pETAEU

GAAwv, TIPETTEl va  TTapakoAouBouv  Kal  Tnv
TTOIOTNTa TOU vEPOU TG BPOXNG.
Me Bdon v MO TAVW  ZTPATNYIKNA

MapakoAolBnong, otov ZT1abud YTtoRdbpou —
Ayia Mapiva Zuhidtou (AYMBGR) BpiokeTal
EYKATEOTNUEVOG  QUTOMATOG  OEIYMATOANTITNG
Bpoxng. Ta éykupa nueprola  OciyyaTa  TTou
TPOKUTITOUV aTrd Tov  OelyuatoAATITn  Bpoxng
aTTOOTEAAOVTAI OE CUVEPYACOUEVO £PYOOTAPIO YIa
TNV TIPAYMATOTIOINCN METPACEWV TWV QUOIKWYV
1I010TATWY (0YKOG, pala oTepewy, pH, aywyiudtnTa
KAl OKANEOTNTA), TNG CUYKEVTPWONG avopyavwy
evwoewv (Cl, SO4%, NOg, Na*, K*, Mg?*, Ca?") kai
NG ouykévipwong PeTdAwy (Fe, Sr, Ba, Zn, Mn,
Cu, Ni, Co, Pb, Cd, Cr kai As).

Ta atroteAéopata yia Ta €ykupa OeEiypata Tou
2018, 1Tou a@opouV TIG QUOIKEG IDIOTNTEG KAl TIG
OUYKEVTPWOEIG avopyavwy EVWOEWV
TTapouaidlovtal oTov Mivaka 7.

Ta atmroteAéopata yia Ta Eykupa Ociypata Tou

2018, Tou a@opouV TIG CUYKEVTPWOEIG UETAAWY
TTapouaidlovtal oTtov Mivaka 8.
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Within the framework of the Monitoring Strategy
2010-2019 of the Protocol of the Convention on
Long-range Transboundary Air Pollution on
Long-term Financing of the Cooperative
Programme for Monitoring and Evaluation of the
Long-range Transmission of Air Pollutants in
Europe (EMEP Protocol), the member states,
among other things, they must monitor the
quality of rainwater.

Based on the above Monitoring Strategy, an
automatic rain sampler is installed at the
Background Station — Ayia Marina Xyliatou
(AYMBGR). The validated daily rain samples
are sent to a partner laboratory for
measurements of the physical properties
(volume, solid mass, pH, conductivity and
hardness), the concentration of inorganic
compounds (CI, SOs*, NOs, Na*, K*, Mg%,
Ca?") and the concentration of metals (Fe, Sr,
Ba, Zn, Mn, Cu, Ni, Co, Pb, Cd, Cr kai As).

The results of the validated samples of 2018,
concerning the physical properties and the
concentration of inorganic compounds are
presented in Table 7.

The results of the validated samples of 2018,
concerning the concentration of metals are
presented in Table 8.
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Mivakag 7: Puoikég 1810TNTES Kal ZuykEvTpwan Avopyavwy Evwoewyv ota Asiypata Bpoyrg Tou 2018.
Table 7: Physical Properties and Concentration of Inorganic Compounds in Rainwater Samples for 2018.

Maca
. Oykog/ | Ztepewv / Aywyiuotnta / _ " _ " . " . | ZKAnpotnTa /
Al0AEE Vt\)(lurrgle S‘:)Iid pH C\Z(or:(dlflctir\]/ity el R K A el ng%ngss
EY Mass
(ml) (@ (uS/em) (mg/l) (mg CaCOy/l)
4.1 125 0,0204 8,8 32 13,0 4,0 0,9 | 17,0 | AA | 180 | 84 28,0
5.1 1154 0,0256 6,8 22 3,6 1,1 0,73 2,4 AA 0,47 2,1 7,2
13.1 183 0,0298 6,6 25 6,5 24 3,60 | 41 AA | 062 | 24 8,6
14.1 177 0,0301 7,4 23 7,6 1,8 2,10 4,4 0,35 | 0,52 6,2 18,0
17.1 49 0,0157 7,4 74 13,0 4,2 2,10 | AM AM AM AM AM
18.1 385 0,0199 6,8 73 17,0 34 0,97 | AM AM AM AM AM
24.1 155 0,0105 6,9 61 9,6 4,4 3,50 AM AM AM AM AM
25.1 800 0,0107 7,1 20 2,0 1,5 1,20 | AM AM AM AM AM
26.1 215 0,0105 7,1 22 2,6 1,4 0,85 AM AM AM AM AM
17.2 1165 0,0883 7,2 83 3,7 6,5 490 | AM AM AM AM AM
20.2 102 0,0121 7,2 72 7,9 6,1 4,60 AM AM AM AM AM
21.2 170 0,0119 7,3 34 2,9 3,0 2,80 AM AM AM AM AM
25.2 77 0,0123 7,7 51 4,6 2,8 4,60 | AM AM AM AM AM
29.3 540 0,1024 8,0 102 3,0 5,1 3,60 | AM AM AM AM AM
10.4 155 0,0359 7,5 45 3,5 2,4 2,00 | AM AM AM AM AM
8.5 160 0,0404 7,4 44 2,8 2,9 2,80 | AM AM AM AM AM
315 1158 0,0400 6,8 15 1,5 0,8 0,82 | AM AM AM AM AM
9.9 1069 0,0792 7,7 63 11,0 6,6 2,30 | 11,0 | AA | 2,30 | 150 47,0
8-9.10 650 0,0349 7,7 81 18,0 10,0 4,70 | 180 | AA | 2,30 | 16,0 49,0
12.10 535 0,0089 7,9 36 4,2 3,8 2,70 | 65 AA | 0,96 | 12,0 34,0
13.10 150 0,0042 7,8 61 7,5 3,8 320 | 93 | 085 | 100 | 12,0 34,0
17.10 180 0,0065 7,7 86 9,6 6.4 4,70 | 100 | AA | 1,10 | 16,0 45,0
20.10 290 0,0181 7,9 81 4,4 6,3 490 | 49 AA | 1,10 | 22,0 60,0
25.10 195 0,0190 7,6 140 16,0 8,4 6,80 | 11,0 | AA | 2,10 | 23,0 66,0
26.10 96 0,0077 8,1 113 25,0 54 1,50 | 180 | 0,92 | 1,90 | 16,0 45,0
23.11 1034 0,0301 7,8 46 2,9 2,6 1,70 | 3,3 AA | 0,65 | 10,0 28,0
24.11 385 0,0091 8,2 18 2,9 2,4 1,10 | 3,6 AA | 0,74 | 8,0 23,0
30.11 134 0,0077 7,9 37 3,9 2,0 2,50 | 4,0 AA | 0,62 | 8,0 23,0
4.12 1155 0,0165 7,8 25 3,0 2,4 1,60 | 2,8 AA | 041 | 65 18,0
5.12 355 0,0088 8,2 14 2,0 1,0 AA 2,8 AA | 067 | 7,2 21,0
6.12 240 0,0083 8,0 30 4,0 2,7 1,20 | 5,7 AA | 0,73 | 12,0 33,0
10.12 99 0,0087 8,1 25 7,5 3,0 140 | 6,2 | 057 | 0,65 | 52 16,0
11.12 205 0,0077 8,5 28 59 15 AA 7,1 AA 0,47 3,7 33,0
18.12 710 0,0105 8,8 21 4,4 1,5 0,63 | 56 AA | 0,68 | 9,7 11,0
19.12 220 0,0253 7,1 11 1,6 0,5 051 | 22 AA AA 2,6 7,7
20.12 96 0,0264 7,1 14 2,9 0,7 0,99 3,3 AA AA 1,8 5,7
26-27.12 180 0,0084 7,9 37 9,5 34 1,30 | 10,0 | AA | 1,20 | 8.2 27,0
30.12 18 0,0274 6,7 211 AM AM AM AM AM AM AM AM
‘Opio Avixveuang / Detection Limit 0,60 0,95 0,60 | 0,30 | 0,30 | 0,30 | 0,30 2,0

Znueiwaon: AA = Aev AvixvelBnke / Not Detected, AM = Aev MeTtpriOnke / Not Measured
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Mivakag 8: Zuykévrpwaon MetdAAwv ota Aciyuarta Bpoxng Tou 2018.
Table 8: Concentration of Metals in the Rainwater Samples of 2018.

Huépa / Day Oykog / Volume Mala Zrepewv Fe Sr Ba Zn
(ml) (9) (mg/l) (mgfl) (mg/l) (mg/l)
4.1 125 0,0204 AA AA AA 0,0456
5.1 1154 0,0256 AA AA AA 0,0122
13.1 183 0,0298 AA AA AA 0,0155
14.1 177 0,0301 AA AA AA 0,0381

17.1 49 0,0157 AM AM AM AM
18.1 385 0,0199 0,028 0,026 AA 0,0184
24.1 155 0,0105 AA 0,024 AA 0,0140
25.1 800 0,0107 AA AA AA 0,0168
26.1 215 0,0105 AA AA AA 0,0142
17.2 1165 0,0883 0,023 0,022 0,0067 0,0161
20.2 102 0,0121 AA 0,014 0,0053 0,0229
21.2 170 0,0119 AA AA AA 0,0182
25.2 77 0,0123 0,037 AA AA 0,0145
29.3 540 0,1024 AA 0,042 0,0098 0,0071
10.4 155 0,0359 AA AA AA 0,0179
8.5 160 0,0404 0,026 0,018 AA 0,0153
31.5 1158 0,0400 AA AA AA 0,0117
9.9 1069 0,0792 AA AA 0,0058 0,0127
8-9.10 650 0,0349 AA 0,015 0,0080 0,0158
12.10 535 0,0089 AA AA 0,0053 0,0179
13.10 150 0,0042 AA AA 0,0063 0,0451
17.10 180 0,0065 AA 0,016 0,0085 0,0216
20.10 290 0,0181 AA 0,027 0,0109 0,0166
25.10 195 0,0190 AA 0,029 0,0130 0,0234
26.10 96 0,0077 AA 0,020 0,0086 0,0293
23.11 1034 0,0301 AA AA 0,0053 0,0139
24.11 385 0,0091 AA AA AA 0,0168
30.11 134 0,0077 0,034 AA AA 0,0402
4,12 1155 0,0165 AA AA AA 0,0177
5.12 355 0,0088 AA AA AA 0,0195
6.12 240 0,0083 AA AA AA 0,0316
10.12 99 0,0087 0,052 AA AA 0,0211
11.12 205 0,0077 AA AA AA 0,0152
18.12 710 0,0105 AA AA AA 0,0152
19.12 220 0,0253 AA AA AA 0,0085
20.12 96 0,0264 AA AA AA 0,0296
26-27.12 180 0,0084 AA 0,034 AA 0,0236

30.12 18 0,0274 AM AM AM AM
Opio Avixveuong / Detection Limit 0,022 0,012 0,005 0,007

Inueiwoeig: AA = Agv Avixvelbnke / Not Detected, AM = Aev MeTpr\Onke / Not Measured.
‘Eyive emmiong poadiopioudg Twv PetdAAwv Mn, Cu, Ni, Co, Cd, Pb, Cr ka1 As aAAG Ol GUYKEVTPWOEIG TOUG
fTav KaTw atd 10 GPIO AviXVEUONG TOU OPYAvVOouU.
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ETnoieg EKTroutrég Agpiwv PUTTWYV
" Annual Emissions of Air Pollutants

H Oikovopiky Emtpotm) yia tnv Eupwtn TOU
OpyaviopoU Hvwuévwy EBvwv uioBétnoe 1o 1979
™ ZU0pBacn g Meveung yia 1n AlaueBoplakn
Putravon tng Atuéogaipag oe MeydAn AtmécTtaon
(ZUpBaon LRTAP). H Z0upaon LRTAP 1£8nKe o€
I0XU T0 1983 Kal eTTEKTABNKE PE TNV €KOOON OKTW
(8) MpwTOKOAAWYV TTOU TTPOVOOUV TN AWN HETPWV
yio  HEIWON  TwWV  EKTTOUTIWV  OPICHEVWV
ATMOOQPAIPIKWY PUTTWYV OTA KPATN MEAN.

EmmpooBera, 10 2016, ekd60Onke n Odnyia (EE)
2016/2284 1ou EupwTraikou KoivoouAiou kai Tou
2UMBOUAIOU OXETIKA ME Tn MEIWON Twv €BVIKWV
EKTTOUTTWV OPICHEVWY OTHOCQAIPIKWY PUTTWV.

Me Baon TIg TTpdvoIeg TNG ZUuBaong LRTAP kai
TG Odnyiag (EE) 2016/2284, 1a Kpdtn WEAN, WG
€K TOUTOU Kal N KUTTpog, €xouv UTTOXPEWON VA
UAOTTOIOUV Kal VO AatTOOTEANOUV ETHCIA QTTOYPAPN
EKTTOPTIWV KAl TTPORAEWEIG  EKTTOPTIWV  VYId
OPICHEVOUG ATHOOPAIPIKOUG pUTTOUG.

To TuRua EmBewpnong Epyaciag, gival 1o €éBVIKO
onueio eTa@ng yia Tn Z0PPaocn LRTAP kai yia v
Odnyia (EE) 2016/2284. 10 mAcioio autd, Katd
10 2018 uTtrohoyioBnkav o1 €TAOCIEG OUVOAIKEG
EKTTOPTTEG aEPiWV pUTTWY, yia Ta £t 1990-2018,
kKai d1aBiBaodnkav oTto EKTEAEOTIKO Zwpa Tng
>upBaong kai otov Eupwtaiké Opyavioud
MepiBaAoviog (EOIM). Ta oToixeia autd
TTePINOUBAVOVTOl OTIG OXETIKEG €KOECEIC TTOU
onuooicvovtal ammd 1o EkTEAEOTIKO Zwpa TG
2UuBaong kal Tov EOM.

2tov Mivaka 9 Ttapoucidlovial oI OUVOAIKEG

EKTTOPTTEG OTNV aTtuoéo@aipa Tng Kotrpou yia tnv

Tepiodo 1990-2018 Twv:

e KUpIWV pUTTWV (0&eidla Tou agwTou, TITNTIKEG
OPYQAVIKEG EVWOEIG, 0&eidia Tou Bgiou, appwvia
Kal povogeidio Tou avBpaka),

e TWV  adlwpoUPevwY  cwMaTIdiwV  (OAIKA
alwpoupeva cwparidla, alwpoupeva
owpatidla pe agpoduvapikn diaueTpo 10 Kai
2,5 um kal paupog avepakag),

e TWV Kupiwv Bapéwv PETANwV (UOAUBDOG,
KAdUIO Kal udpapyupog),

o ANwV Bapiéwv PETAAWY (apoevikd, XPWHIO,
XOAKOG, VIKEAIO, OgAivIO Kal weuddpyupog) Kal

The United Nations, Economic Commission for
Europe (UNECE), adopted in 1979 the
Convention on Long-range Transboundary Air
Pollution (LRTAP Convention). The LRTAP
Convention entered into force in 1983 and has
been extended by eight specific Protocols. The
protocols include provisions for measures to
reduce emissions of certain air pollutants in
Member States.

Additionally, in 2016, the Directive (EU)
2016/2284 of the European Parliament and of
the Council on the reduction of national
emissions of certain atmospheric pollutants has
been issued.

According to the provisions of the LRTAP
Convention and the Directive (EU) 2016/2284,
the member states obliged to execute and
provide annual emission inventory and
projections for certain atmospheric pollutants.

The Department of Labour Inspection is the
national focal point for LRTAP Convention and
the Directive (EU) 2016/2284. In this context, in
2018 the annual total emissions of atmospheric
pollutants, for the years 1990-2018, were
calculated and transmitted to the Executive
Body of the LRTAP Convention and to the
European Environment Agency (EEA). This
information is included in the relevant reports
published by the Executive Body of the
Convention and the EEA.

In Table 9 the national total emissions for the
period 1990-2018 are presented for the following
pollutants:

e Main pollutants (nitrogen oxides, volatile
organic compounds, sulphur  oxides,
ammonia and carbon monoxide),

e particulate matter (total suspended
particulates, particulate matter  with
aerodynamic diameter of 10 and 2.5 ym and
black carbon),

e priority heavy metals (lead, cadmium and
mercury),

e other heavy metals (arsenic, chromium,
copper, nickel, selenium and zinc) and
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TWV EUUOVWY OpPYavIKWV puTTwyv (d1ogiveg/
poupavia, TTOAUKUKAIKOI ApWHATIKOI
udpoyovavOpakeg, eEaxAwpo Pev{OAio Kal
TToOAUXAWpPIoPEVA BIPaIVUAIQ).

210 ZXAMA 19 @aiveTal n TTOCOCTIAIA KATOVOWN
TWV  OUVOAIKWYV  €BVIKWV  EKTTOUTTWV  TWV
KUPIOTEPWY  ATUHOOQAIPIKWY  PUTTWYV  OTOUG
O14pOPOUG TOMEIG TNG OIKOVOUIag KAT& TO €TOG
2018.

210 ZXApata 20-22 @aivetal n TAON  TWV
OUVOAIKWYV €BVIKWYV EKTTOUTTIWV TWV KUPIOTEPWYV
pUTTWV YIa TNV TTepiodo 1990 — 2018.

2TIC EKTTOUTTEG OAWV TWV PUTTWYV TTapouaiadeTal
yevik& auénTikf Tdon yia Tnv Tepiodo 1990-2000
KAl TITWTIKA Tdon yia Tnv mepiodo 2000-2018, pe
e€aipeon TIC EKTTOUTTEG BAPEWV HETAAAWV.

O1 kupiéTepol AGyol OTOUG OTTOIOUG OPEIAETAI N
MEIWON TWV CUVOAIKWY EKTTOUTTWYV TWV PUTTWV VIO
v Trepiodo  petd 1o 2000 c€ivar n xpAon
KaBapoTEPWY  KAUCidwy, Ta OXAMOTa  VEQG
TEXVOAOYIOG, N MEIWON TWV EKTTOPTIWV OTTO
Blounxavikég eykaTtaoTACEIS KAl N EQAPHOYH TwV
TTPOVOIWV ™G OXETIKAG EupwTtraikng
mepIBaAAovTIKAG vouoBeaiag.

e persistent organic pollutants (dioxins/furans,
polycyclic aromatic hydrocarbons, hexa-
chloro benzene and  polychlorinated
biphenyls), presented.

In Figure 19, the percentage distribution of
national total emissions of certain atmospheric
pollutants in different economy sectors for the
year 2018, are presented.

In Figures 20-22, the national total emissions
trends of certain atmospheric pollutants for the
period 1990-2018, are presented.

The emissions of all pollutants generally show
an increasing trend for the period 1990-2000
and a decreasing trend for the period 2000-
2018, with the exception of heavy metal
emissions.

The main reasons for the reduction in total
emissions for the period after 2000 are the use
of cleaner fuels, the use of new technology
vehicles, the reduction of emissions from
industrial plants and the application of the
relevant European environmental legislation.

Mivakag 9: ZuVvOAIKEG EBVIKEG ETNOIEG EKTTOUTTEG yIa TNV TTEPiodo 1990-2018.
Table 9: Total national annual emissions for the period 1990-2018.

Kuapioi potror / AiwpoUpeva Zwpartidia / Kopia Bapéa péraAda /
‘Erog/ Main pollutants Particulate Matter Priority heavy metals
Year NOx VOC SOx NHs (6{0) TSP PMio | PMz2s BC Pb Cd Hg
Gg Gg Gg Gg Gg Gy Gg Gy Gg Mg Mg Mg
1990 17,29 | 13,00 | 31,96 6,25 43,42 - - - - 24,90 0,08 0,10
1995 19,74 | 13,46 | 39,66 | 7,58 | 38,01 - - - - 26,24 | 0,09 0,12
2000 21,77 | 13,29 | 47,63 7,32 29,91 9,52 4,79 2,58 0,63 20,17 0,10 0,12
2005 22,00 | 16,02 | 37,88 | 7,52 | 26,37 | 6,62 4,15 2,22 0,58 0,60 0,08 0,10
2010 19,28 | 13,25 | 21,84 7,29 18,26 5,56 3,30 1,75 0,44 0,51 0,05 0,07
2015 15,37 8,81 12,95 6,43 13,64 2,80 1,95 1,20 0,30 0,35 0,03 0,04
2016 15,17 | 9,00 | 16,16 | 6,67 | 14,04 | 3,10 2,14 1,31 0,32 0,38 0,04 0,04
2017 15,14 | 11,08 | 16,40 | 6,82 | 13,53 | 3,39 2,26 1,37 0,34 0,38 0,04 0,04
2018 14,61 | 9,68 | 17,01 | 7,01 | 12,03 | 3,47 2,29 1,36 0,31 0,39 0,04 0,04
2018-
1990 -16% | -25% | -47% 12% -72% - - - - -98% | -57% -65%
(%1990)
2018 -
2000 -33% | -27% | -64% -4% -60% | -64% | -52% | -47% | -51% | -98% | -64% -70%
(%2000)
2018-
2005 -34% | -40% | -55% -71% -54% -48% | -45% | -38% | -47% -36% | -57% -64%
(%2005)
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Mivakag 7: ZUVOAIKEG €BVIKEG ETAOIEG EKTTOUTTEG YIa TNV TTEPiodo 1990-2018 (cuvexeia).
Table 7: Total national annual emissions for the period 1990-2018 (continued).

0,13 0,18 1,50 5,86 0,09 3,21 17,59 13,75 0,05 0,03
0,16 0,22 1,84 7,25 0,10 3,87 19,68 10,95 0,05 0,04
0,20 0,25 2,23 9,94 0,13 491 21,20 6,22 0,06 0,04
0,23 0,28 2,44 12,05 0,14 5,75 0,78 3,80 0,01 0,03
0,14 0,23 2,52 7,13 0,09 3,97 0,71 0.89 0,02 0,03
0,09 0,16 1,98 5,22 0,05 2,83 0,60 0,89 0,01 0,04
0,10 0,17 2,12 5,60 0,06 3,03 0,68 0,68 0,01 0,04
0,10 0,18 2,19 5,55 0,06 3,06 0,66 0,60 0,03 0,04
0,10 0,17 2,21 5,61 0,06 3,07 0,67 0,68 0,03 0,04
-22% -4% 47% -4% -33% -4% -96% -95% -42% 10%
-50% -31% -1% -44% -55% -38% -97% -89% -51% -5%
-56% -38% -10% -53% -59% -47% -14% -82% 294% 15%
100% . . B An6pAnta/Waste
90% I
M Fewpyia/Agriculture
80%
o 1 BLOMNXOVLKEG
70% Siepyaoieg/Industria
| processes
60%
M Evépyela o€ un
Blopnxavikolg
50% topeig/Energy in non
Industrial sectors
O8kég
40% petadopég/Road
transport
30%
M Metadopég EKTOG
o8wkwv/Non-road
20% transport
 Xpron evépyelag otn
10% Blopnxavia/Energy
use in industry
0% % 9 H Napaywyn-Stavopn
2 '\z Q? (.a evépyelag/Energy
e@ " Q@ Qé\ (9 \Q 'b\Q Q production-
&6\' distribution

ZyxAua 19: Katavopr| (%) Twv CUVOAIKWYV EKTTOUTTWV avda Katnyopia yia 1o 2018.
Figure 19: Share (%) of national total emissions, by sector group in 2018.
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ZxAMa 20: TACEIG EKTTOUTTWY VIO TOUG KUPIOUG pUTTOUG Kal Ta owpaTidla yia Tnv Trepiodo 1990-2018.
Figure 20: Emission trends for main pollutants and particulates for the period 1990-2018.
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ZxAua 21: TAoEIg EKTTOUTTWY yia Ta Bapéa pETaAAa yia Tnv Tepiodo 1990-2018.
Figure 21: Emission trends for heavy metals for the period 1990-2018.
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ZxAMa 22: TAoeIg eKTTOPTTWY Yia Toug ‘Eppovoug Opyavikoug PUtroug yia Tnv mmepiodo 1990-2018.
Figure 22: Emission trends for Persistent Organic Pollutants for the period 1990-2018.

Me PBdon Tmic Tpdvoieg Tou [MpwToKOAAOU
IkéTepTrOpYK TNG 2ZUMBaong LRTAP kai g
EupwTraikric Odnyiag (EE) 2016/2284, ta kpdn
MEAN €xOUV UTTOXPEWON VA PEIWOOUV TIG CUVOAIKEG
ETACIEG EKTTOUTTEG  OPIOHEVWYV  ATHOOQAIPIKWV
pUTTWV Ot ouykekpigéva emmimeda. H Kutrpog ue
Bdaon Toug Trivakeg A kai B Tou trapaptiuarog
NG Odnyiag (EE) 2016/2284 trpétrel va TTEPIOPIOEI
TIC OUVOAIKEG ETAOCIEG EKTTOUTTEG  OPIOHUEVWV
QTHOC@AIPIKWY PUTTWV CUPGWVA UE TIG OECUEUTEIG
TTOU IoYXUouV yia Ta £€Tn 2020 péxpl o 2029 kai
2030 kai PETA, O€ TTOOOOTA TTOU (PAiVOVTal OTOV
Mivaka 8.

2170 ZXAMO 23 @aivovTial Ol OUVOAIKEG €TACIEG
EKTTOPTTEG yIa TO £T0G avagopdg (2005), ol
OUVOAIKEG ETAOIEG EKTTOUTTEG VIO TO £TOG UTTOBOANAG
oedopévwy (2018), o OTOXOG TIOU TIPETTEI VO
eMTEUXOET YIa TIG CUVOAIKEG ETACIEG EKTTOUTTEG TOU
£€touc 2020 kai 0 0TOX0G TTOU TTPETTEI VO ETTITEUXOET
YIQ TIG OUVOAIKEG ETAOIEG EKTTOUTTEG TOU €TOUg 2030.

Me Bdon Ta amroteAéoparta TnG TTapoloag €kBeong,
n Kutrpog xpeiddetal va Adpel emmmpooBeTa péTpa
YIO JEIWON TWV OUVOAIKWY ETHCIWV EKTTOUTTWV £TOI
WOTE va TTETUXEI TIG OECUEUTEIG TNG AVAPOPIKA HE
TOUG OTOYXoUG TTou €xouv TeBei. MeTau GAAwvV
TPETTEL va An@BoUlv emTTpdoBeTa PETPO OTOUG
TOMEIG TwV PETAQOPWY, TNG Blopnxaviag Kal Tng
yewpyiag, Toueic o1 otroiol cupBdlouv onPavTiké
OTIG OUVOAIKEG eKTTOUTTEG TNG KUTTpOU.

According to the provisions of the LRTAP
Convention and the Directive (EU) 2016/2284,
the member states obliged to reduce the annual
emissions for certain atmospheric pollutants to
certain levels. According to the provisions of the
Directive (EU) 2016/2284, Annex I, Tables A
and B, Cyprus shall limit the annual total
emissions for certain atmospheric pollutants in
accordance with the emission reduction
commitments applicable for the years 2020 —
2029 and 2030 and onwards, as shown in Table
8.

In Figure 23, the national annual emissions for
the reference year (2005), the national annual
emissions for the reporting year (2018) and the
national annual emissions targets for the years
2020 and 2030, are presented.

Based on the results presented in the current
report, Cyprus needs to take additional
measures to reduce annual emissions in order
to meet its commitments on the targets set.
Among other things, additional measures must
be taken in the transport, industrial and
agricultural sectors, which contribute
significantly to the overall emissions of Cyprus.
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Mivakag 10: AeopeUOEIS VIa PEIWON TWV CUVOAIKWY EKTTOUTIWV OTHOG@AIPIKWY PUTTWYV yia Ta €t 2020 Kai
2030.
Table 10: Emission reduction commitments for certain atmospheric pollutants for the years 2020 and 2030.

1 0, i 0
PoTrog/Pollutant Msu.o'on (%) yia 10 2020 o€ Malw’an (%) yi1a 10 2030 o€
oUykpion pe 1o 2005 ouUykpion ue 1o 2005
NOx 44 55
VOCs 45 50
SOz 83 93
NHs 10 20
PMa.s 46 70
40 37,88
WEmissions (Gg) 2005
35
WEmissions (Gg) 2018
30 (Gg)
25 MEmission Ceilings (Gg) 2020
22,00
20 Emission Ceilings (Gg) 2030
16,02
15
10
- 752701 6,77
5
136 1,20 [ ey
0 L =
NOXx VOC PM2.5

ZXAMO 23: ZUVOAIKEG ETAOIEG EKTTOPTTEG yia Ta £€Tn 2005 (é1og avagopdg) kal 2018 (£€T0G atroypa@ng) Kai ol
€T O101 DECUEUTIKOI GTOXOI PEIWONG TwV EKTTOPTTWYV Yia Ta €1 2020 kai 2030.

Figure 23: National annual emissions for the year 2005 (reference year) and 2018 (reporting year) and annual
emission reduction commitments for the year 2020 and 2030.

66



Erjoia Texvikn EkOsan lMoiétnrag Aépa 2018 — Annual Technical Report Air Quality 2018

BiBAloypa@ikEG Ava@popEg

. Texvikp 'EkBeon — Metpnoeg [lMoidtntag
Atuoo@aipikou Aépa otn Asukwoia (AtTpiAiog
1993 -— ZemréuPplog 1994) — KAAGdog
Embewpnong EpyooTtaciwy, YTtnpeaia
EAéyxou Biounxavikng Putravong.

. Texvikp ‘EkBeon — Metpnoeg [loidtntag
Atuoo@aipikou Aépa otn Asukwoia (AtTpiAiog
1993 — MdpTiog 1999) — KAadog Emlswpnong
EpyooTaciwy, Y1npeoia EAéyxou
Blounxavikng Putravong.

lotooehida KAGdou MoidtnTag Aépa
http://www.airquality.gov.cy/

. «H ZupBoAj Tou TloAitn oTtn BeAtiwon Tng
MoidTnTag Tou ATHOOQaIPIKOU AEpay, 'EKdOON
TuAuatog EmBewpnong Epyaoiag, T.T.M.
140/2017.

http://www.airquality.dli.mlsi.gov.cy/el/reports

EupwTraikd Mntpwo ‘EkAuong kal Metagopdg
Pomtwv (E-PRTR).
http://prtr.ec.europa.eu/

. NigBviig ZupBaon Tng MNeveung Tou 1979 yia
AlopeBopioky Putravon 1ng Atuoo@aipag o€
MeydaAn AmréoTaon.

MpwtdkoANO TnG ZUuPacng tng lMeveung Tou
1979 vyia 1n Alapebopiakr) Putravon 1ng
Atuoéogaipag oe MeydAn Amoéotacn yia Tn
Meiwon g O&iviong, Tou Eutpo@iouou kai Tou
OCovtog o¢ Emimredo Eddgoug (MpwtdKkoAAO
KETEPTTOPYK).

MpwTtékoANO TG Zuupaong Tng MNevelng Tou
1979 vyia 1n Alapebopiakry Putravon 1ng
ATuoéogaipag oe MeydAn AmoéoTacn TTou
agopd TN MakpotpdBeoun XpnuatoddTnon
TOU Mpoypdupotog  yia 1N Zuvexn
MapakoAouBbnon kai EkTipnon 1ng Metagopdg
oe MeydAn Améotacn Puttwv otnv Eupwtrn
(MpwTtoéKOAAO EMEP).

. Obnyia  2008/50/EK  Ttou  EupwTrdikou
KoivoBouAiou kai Tou ZupBouAiou Tng 217
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