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ZYNTOMOI'PA®IEZ / ABBREVIATIONS

AQMN:
AQMS:
As:
AYMBGR:

Ba:
BP:
BTEX:

CeHs:

Cd:
CFC’s:
CGRBGR:
CLRTAP:

CO:
Co:
Cr:

Cu:

CYS-CYSAB/KOMIM:

DLI/TEE:
Fe:

Gg:

Hg:
ICP-MS:

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

Mn:
Ni:
NICRES:

Air Quality Monitoring Network / Aiktuo NapakoAouBnong Moiétntag Aépa
Air Quality Monitoring Station / Z1aBu6g MNapakoAouBnong MoidtnTag Aépa
Arsenic / Apoeviko

Background Station — Ayia Marina Xyliatou / Z1a0uég Y1mroRdBpou — Ayia
Mapiva ZuAidTou

Barium / Bdpio
Barometric Pressure / Bapouetpikn Nieon

Benzene, Toluene, Ethylbenzene,
AIBuAoBevlOAIO, ZUAévia

Benzene / Bev{6Aio

Xylenes [/ Bev{ohio, ToAoudAio,

Cadmium / Ké&dpio
Chlorofluorocarbons / XAwpo@Bopiwuévol Ydpoyovavopakeg
Background Station - Cavo Greco / 21aBuég Ymod0pou — Kapo MNkpéko

Convention on Long-range Transboundary Air Pollution / Z0uBaon yia Tn
Alauebopiaki Putravon tng Atuéoaipag oe MeydAn AméoTtaon

Carbon Monoxide / Movoggidio Tou AvBpaka
Cobalt / KopdaATio

Chromium / Xpwpio

Copper / XaAkog

Cyprus Organization for the Promotion of Quality / Kutrpiakdg Opyaviopog
MpowBnong MoidétnTag

Department of Labour Inspection / Tuua EmBewpnong Epyaaciag
Ferrous / Zidnpog

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

Inductively Coupled Plasma Mass Spectrometry / ®acuatookotria Malag
Emaywyikwg Zuleuypévou MNAdopatog

Background Station — Inia / £1aBuég YtmoBdadpou — Tvia
Residential Station — Larnaca / OIkioTik6g ZTa8u6G — Adpvaka
Traffic Station — Larnaca / Kukho@opiakdg 21abuédg — Adpvaka
Residential Station — Limassol / OIKIoTIKOG ZTaBudG — Aepecog
Traffic Station — Limassol / KukAo@opIakdg Z1abuédg — Aeueadg
Industrial Station — Mari / Biopnxavikog 21a8uog - Mapi

Ministry of Labour, Welfare and Social Insurance / Y1roupyeio Epyaciag,
Mpdvoiag kal Koivwvikwy Ac@alioewy

Manganese / Mayyavio
Nickel / NikéAio

Residential Station — Nicosia / OikioTIK6G ZTaBudg — Acukwaia
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NICTRA:
NO:

NO,:
NOy:

Oa:
PAFTRA:

PAH’s/TIAY:

PARRES:
PARTRA:
Pb:
PM1o/AZ 10:

PM2.5/AZZ,5Z

RH:

SO::

SR:

Sr:
STAVBGR:
T:
TROBGR:

VOC’s/MNOE:

WD:

WS:

Zn:
ZYGIND:

Traffic Station — Nicosia / KukAo@opiakdg Z1abuog — Acukwaia
Nitrogen Monoxide / Movoégidio Tou ACwTou

Nitrogen Dioxide / Aio&gidlo Tou AdwTou

Nitrogen Oxides / O&eidia Tou AlwTou

Ozone / OCov

Traffic Station — Pafos / KukAogopiakdg Z1aBuog - Magog

Polycyclic  Aromatic  Hydrocarbons / T[loAukukAikoi  Apwpartikoi
Y&poyovavBpakeg

Residential Station — Paralimni / OIKIOTIKOG 2ZTaOudg — Mapalipvi
Traffic Station — Paralimni / KukAo@opIakdg 2T1aBuog — Mapalipvi
Lead / MOAuBdog

Particulate Matter with aerodynamic diameter less than 10um /
Alwpoupeva ZwuaTidla he agpOdUVOUIKEA BIGUETPO PIKPOTEPN TWV 10um

Particulate Matter with aerodynamic diameter less than 2.5um /
Alwpoupeva ZwuaTidla e agPOdUVAUIKA OIAUETPO MIKPOTEPN TWV 2,5um

Relative Humidity / Yypaaoia

Sulphur Dioxide / Alo€gidio Tou O¢iou

Solar Radiation / HAiakr) AkTivoBoAia

Strontium / ZTpbévTIO

Background Station — Stavrovouni / 21a8uég Ymod6pou — Ztaupoouvi
Atmospheric Temperature / ©gpuokpacia aTuooPaAIPIKOU aEpa
Background Station — Troodos / Z1aBuo6g Y1opddpou — Tpdodog
Volatile Organic Compounds / INtnTikéG Opyavikég Evoeig
Wind direction / AictBuvon Tou avéuou

Wind speed / TaxUtnTta Tou avéuou

Zinc / Weuddpyupog

Industrial Station — Zygi / Biounxavikdg Z1abuédg — Zoyi
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To TuAua EmBewpnong Epyaciag (TEE) Ttou
YTtroupyeiou Epyaociag, Mpdvoiag kal Kovwvikwyv
Acgadicewv (YEMKA) cival n Apuddia Apxn yia
TNV TapakoAouBbnon Twv emmmédwy  OIGQopwv
PUTTWV OTOV ATUOOQAIPIKO 0épa, KABWG Kal Tnv
EKTIMNON Kal TN dlaxeipion TG ToIéTNTAG TOU A€pa,
€101 WOTE va dlao@aAileTal N TTPOCTAGCIA TNG UYEIag
KAl EUNPEPIAG Twv TTONITWY, KaBWG Kal N TTpooTacia
NG BAAOTNONG Kal YEVIKOTEPA TOU TTEPIBAAANOVTOC.

H trapakoAouBnon kai diaxeipion tng lMoidétntag
Tou ATuoo@alpikoU Aépa atnv Kutrpo diEeTal atrd
TIC Tpovoleg Twv  TEPi TG  [Moidtntag  Tou
Atpooaipikou Aépa Nouwv tou 2010 €wg 2020
(N. 77(1)/2010, N. 3(1)/2017 ka1 N. 20(1)/2020) kai
Twv Mo KAatw Kavoviopwv T1Tou kaBopifouv 6pla
TToI6TNTAG ATHOOQPAIPIKOU AEPA VIO OUYKEKPIMEVOUG
PUTTOUG:

a) O mepi NG MoidTnTag Tou AToo@aIpiKoU Aépa
(Apoevikd, Kaduio, Ydpdpyupog, NikéAIO Kal
MoAukukAikoi  ApwuaTikoi  YdpoyovavBpakeg
oTov ATgoo@aipikd Aépa) Kavoviouoi tou 2007
ka1 2017 (K.A.M. 111/2007 kan K.A.M. 38/2017).

B) O mepi TNG MoidTNTOG TOU ATPOOQAIPIKOU Aépa
(Opiakég Tipég Alogeidiou Tou Ociou, Alo&gidiou
Tou AlwTtou kai Ogediwv ToU AlwTou,
Zwuatndiwv, MOoAuBdou, Movoteidiou ToUu
Avbpaka, BevloAhiou kai Oloviog aoTOV
Atpoo@aipiké Aépa) Kavoviouoi Tou 2010 kai
2017 (K.A.T. 327/2010 kai K.A.N. 37/2017).

y) O mepi TG MoidTnTag Tou ATHoo@aIpIKOU Aépa
(Meiwon Twv EBvikwyv EktToptmwv OpIiouévwyv
Atgoo@aipikwv PUtwyv) Kavoviouoi tou 2020
(K.A.IM. 83/2020).

Ta pétpa TTOU BeoTrifovial Pe TNV IO TTAVW

vouoBeaia £xouv wg oTOXO:

1. Tov 1TpocdiopIcPd Kal KaBoPIoPSd Twv OTOXWV
yia TNV TTOIOTNTA TOU ATHOC@AIPIKOU AEPa, WOTE
va arto@elyovTal, va TrpoAaufdavovrtal i va
pelwvovTal o1 emBAABEIG  EMTITWOEIS OTNV
avBpwTtivn  uyeia Kkal oTo  OUVOAO TOU
TTEPIBAAAOVTOG,

2. TNV &KTipnon TNG TTOIGTNTAG TOU ATHOC®AIPIKOU
aépa, Pdacel Kovwv HPEBGOWV Kal KPITNPiwv
KoIva atrodekTwyv oTnv EupwTrdiki ‘Evwon,

3. TN OUYKEVTPWON TTANPOPOPIWV TTOU aPOpPOUV

8

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 citizens and the protection of vegetation
and the environment in general.

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;

3. obtaining information on ambient air


http://www01.intranet.gov.cy/public/mlsi/dli/dli.nsf/dmllegislation_New_gr?openform&p=8&t=f&e=
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TV TTOIOTNTA TOU QTHOOQAIPIKOU aépa,  Kal
woTe va OIEUKOAUVOEI n KatatroAéunon Tng
ATMOC@AIPIKAG PUTTAVONG Kal TwV OXANOEwWV,
KaBwg Kal n TTapakoAouBbnon TWV
MOKPOTTPOBECHWY TACEWY Kal BEATILWOEWY TTOU
TTPOKUTITOUV aTTO €0VIK& KAl KOIVOTIKA PETPQ,

4. mv €gao@alion Tng O1GBsonNg QUTWVY Twv
TTANPOQPOPIWYV OXETIKA ME TNV TIOIOTNTA TOU
ATMOC@AIPIKOU aEPa OTO KOIVO,

5. 1n diatpnon Tng TToI0TNTAG TOU ATHOC@AIPIKOU
agpa ekei 61ToU gival KaAf kal TN BeATiwon Tng
OTIG GAAEG TTEPITITWOEIG, Kal

6. TNV TIpoaywyr HEYAAUTEPNG OUVEPYOOIAg
METOEU TwV KPATWV MEAWV Ot OTI agopd Tn
MEiWON TG ATHOOQAIPIKNG PUTTAVONG.

H e&v AOyw vopoBeoia TtrepIAaupavel  €IOIKEG
TTPOVOIEG VIO TNV EKTiUNON Kal dlaxeipion NG
TToI6TNTAG TOU ATHOCQAIPIKOU aEPA Kal EI0IKOTEPA:

e [0 TOV KOBOPIOYS OPIAKWY TIMWV KAl Opiwv
ouvayeppou yia Toug KUpIOTEPOUG PUTTOUG TNG
aTtuoéoeaIpag,

e TNV  TrapakoAoubnon ME OUOTNHOTIKEG
METPAOEIS TNG TTOIOTNTAG TOU OTHOOPAIPIKOU
agpaq,

e Ta METPO TTOU TIPETTEl va  AauBdvovralr o€
TTEPITITWOEIG UTTEPPAONG TWV OPIOKWY TIHWV
Kal TWV Opiwv ouvayepuou,

e TNV KATAPTION KATAAOYwV O1a@épwyv (wvwv Kal
OIKIOMWV avaAoya pe 10 BaBud puttavong tng
aTuoéo@aIpAg, Kal

e TNV evnuépwaon Tng Eupwtraikrg EMTPOTAS Kal
TOU KoIvoU yia TNV TToIéTNTa TOU ATHOC@AIPIKOU
agpa.

21ov Mivaka 1 1TO0U aKOAouBEei divovTal oI OPIOKES
TINEG TTOU KaBopifovTtal aTmd Tn OXETIKN VopoBeoia
yia K&Be puTro.

Tooo n diadikacia €MKUPWONG TWV HETPOEWV
(wpldiwv, nUEPACIWY), TIOU  TTPAYUATOTIOIEITAI
oUPJewva Pe TO ZuoTtnua [MoidtnTag 10 OTT0I0
Baailetar oto EupwTraiké MpdTtutto EN 17025, 6o
Kal n XNUIKA avdAuon Twv QIATpwY OUANOYAG
AIWPOUPEVWY OwUaTIdiwyY, TTOU TTPAYMATOTTOIEITAl
yla TOV TIPpOoodIopIoPd TnG oucTaoong Kal TG
mpoéAeuong TG  okévng o€ €CEIBIKEUPEVA
ouvepyaldoueva  epyaoThpia, E€ival  €TTITTOVEG  Kal
xpovoBopeg diadikaoieg. MNa 10 Adyo autd n
Tapouoa €KBeon avo@EépeETal OTA ATTOTEAEOUATA
TWV PETPROEWV Tou 2019.

H tapouoca 'EkBeon TreplAauBavel, yia 10 €T0G
2019, 71O EMKUPWHEVA  ATTOTEAEOUATA  TWV
METPACEWY TTOIGTNTOG ATUOOQAIPIKOU aépa  O€
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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 limit 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 2019 measurements.

This Report presents, for the year 2019, the
validated results of the ambient air quality in
various areas of Cyprus, the daily
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concentration of Particulate Matter PMyo and
PM.s, the results of the relevant chemical
analysis of particulate matter collected in
filters, the comparison of the air quality
results of 2019 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.

O1dpopeg TepIoEG NG KUTTpou, TIG NUEPNOIES
METPAOEIC yia Ta Alwpouueva ZwpaTidla AZie Kal
AZ;5 TO OTTOTEAEOUATO TWV OXETIKWY XNMIKWV
AvOAUCEWY TwV QIATpWY OUANOYAG QlwpPoUPEVWY
owpaTidiwy, OUYKPION TWV OTTOTEAECUATWY TWwV
METPACEWV  TTOI0TNTAG aépa Tou 2019 e
TToAaidTEPA  €Tn, TA aTTOTEAéOMATA  yia TRV
mpoéAeucn TnG oOKOvVNG, T ATTOTEAéOPOTA  TWV
METPACEWV yIa TNV TTOIOTNTA TOU vEPOU PBPOXNAS Kal
TIG OUVOAIKEG €TACIEG EKTTOUTTEG aEPiwv PUTTWV
oTnv atyoéoc@aipa NG Kutrpou.

Mivakag 1: OpIakEG TINEG YIA TOUG KUPIOTEPOUG ATHOT@AIPIKOUG PUTTOUG.
Table 1: Limit values for the main atmospheric pollutants.

Emitpemopeveg
PUtmrog / Zuykévipwon / Xpovikn mepiodog / utrepPBdoeig avd £1og /
Pollutants Concentration Averaging Period Permissible exceedances per
year
Opiakég Tipég / Limit Values
PMio 50 pg/m?3 Huepriola / Daily 35
40 pg/ms3 Etioia / Yearly Aev epapuoletal / Not applicable
25 pg/m3 (uéxpi/until
31.12.2019) . . .
PMzs 20 pg/m? (amé/from Emoia / Yearly Aev epapuoletal / Not applicable
1.1.2020)
SO 350 pug/m?3 Qpiaia / Hourly 24
2 125 pyg/ms3 Huepnoia / Daily 3
NO 200 pg/m?3 Qpiaia / Hourly 18
2 40 pg/ms3 Etioia / Yearly Aev epapuoletal / Not applicable
MéyioTog NuEPAHOIOG HETOG
3 6pog okTawpou / . .
(6{0)] 10.000 pg/m Maximum daily eight-hour Aev epapudletal / Not applicable
mean value
CsHe 5 ug/ms3 Ethoia Aev epapudletal / Not applicable
MéEyioTOG NUEPATIOG HECOG | ZTOXOG 25 NuUEPES KaTé PECO 6po
3 6pog okTawpou / ae Tpia xpovia /
O 120 pg/m Maximum daily eight-hour Target no more than 25 days per
mean value year averaged over three years
Pb 0,5 ug/ms Emoia / Yearly Aev epapudletal / Not applicable
As 6 ng/m?3 Emoia / Yearly Aev epapudletal / Not applicable
Cd 5 ng/m?3 Emoia / Yearly Aev epapudletal / Not applicable
Ni 20 ng/m? Emoia / Yearly Aev epapudletal / Not applicable
Bévio(a)rupévio/ 3 . . .
Benzo(a)pyrene 1 ng/m Emioia / Yearly Aev epapudletal / Not applicable
Op1a Evnuépwong / Information Threshold
O3 180 yg/m? | Qpiaia / Hourly Aev epapudletal / Not applicable
Opia Zuvayeppuou / Alert Threshold
3 ouveyeic wpeg / ] .
3
SOz 500 pg/m 3 consecutive hours Aev epapudletal / Not applicable
3 ouvexeig wpeg / . .
3
NO2 400 pg/m 3 consecutive hours Aev epapudletal / Not applicable
O3 240 pg/m3 Qpiaia / Hourly Aev e@apudletal / Not applicable
Kpioipa Emimeda yia tnv MNMpooTtacia tng BAdotnong / Critical levels for the protection of vegetation
SOz 20 yg/m3 Etoia / Yearly Aev epapudletal / Not applicable
NOx 30 yg/m3 Etroia / Yearly Aev epapudletal / Not applicable
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NMNapakoAouOnon MoiéTnTag

ATuoo@aipikou AEpa

N Ambient Air Quality Monitoring

ATgoo@alpiki pUTTavon KaAgital n Tapoucia atnv
aTtuooc@aIPa  OUCIWY  (XNMIKWY, QPUOIKWV,
BioAoyIkwv 1] AAAwV) o€ TToodTNTA, OUYKEVTPWON
Kal o€ OIAPKEIQ, TTOU €XOUV WG QTTOTEAECHA TNV
aAoiwon Tng dopng, TNG oloTaoNng Kal Twv
XOPAKTNPIOTIKWY TNG oTudéoeaIpas. AUTEG ol
OAayEG PTTOPOUV VO TTPOKOAECOUV  apVNTIKEG
EMTTWOEIC  OTNV  avBpwTmivn  uyeia, OToug
{wvTavoug opyavioPoUg Kal 0T OIKOOUCTHHATA.

H atyoo@aipiki putravon €TnPeAdel TV TTOIOTNTA
CwAC Twv avBpwTwv o€ OA0 TOV KOOMWO Kal
Bewpeital uTTEUBUVN YIa BIAPOPA AVATTIVEUCTIKA
Kal aAAa TTpofBAfuaTa uyeiag, yia Tn ueEiwon Tou
TTPocdOKIMou CWAG Kal yia TTpoéwpous Bavdrtoud.
O kaBopiopdg opiwv ToIdéTNTag aépa (dnAadh
AVWTEPWY ETTITPETITWY OUYKEVTPWOEWY PUTTWV
Kal apIBuoU Twv uTTEPRACEWY TOUG avd £T0G) £XEl
OUMBAAEI 0T Peiwon Twv apvNTIKWY ETTIOPATEWY
TNG ATHOOPAIPIKAG PUTTAvOoNG HWE TN BeATIwoN TNG
TTo16TNTAG TOU ATHOCQAIPIKOU aEpa.

O1  avBpwTriveg  dpacTtnpIdTNTEG, KUPIWG Ol
METOQOPEG, O Plounxavieg, ol OIKIOTIKEG
Bepudvoelg Kal N yewpyia, €ival O KUPIOTEPEG

TNYEG  EKTTOUTING  agpiwv  PUTTWV ~ OTNV
atuéoeaipa.

Na Ttv  TapakoAouBnon TG  TOIOTNTAG
aryoo@aipikou  aépa  otnv  Kompo, T10 TEE

Aeiroupyei  Aiktuo  lMapakoAouBnong [lloidtnTag
Aépa TTOoU TrEPIAOUBAvEl 9 oTaBuoug (ZxApa 1),
TTAAPWG  €COTTAICUEVOUG  PE  auTOpaTa  Opyava
ouvexoug pETpNong (ZXAMO 2) Twv akoAoubBwv
pUTTWV:

e Movogeidio, Aio&eidio
AlwTou (NO, NO;, NOy),
Ocdov (0s),

Aloggidlo Tou Oc¢iou (SO,),

Movoégidio Tou AvBpaka (CO),

Alwpoupeva Zwuatidia (AZio, AZzs),
Bevioho  (CeHs) ka1 GAAeg  TTnTIKEG
Opyavikég Evwoelg (MOE)

kar  Ogeidia  TOU

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:

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

Ozone (03),

Sulphur Dioxide (SO.),

Carbon Monoxide (CO),

Particulate Matter (PMio, PM25),

Benzene (Ce¢Hs) and other Volatile Organic
Compounds (VOC's)
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O Kukhodopikdg Stabuocg / Traffic Station

®0woTikog Ztabuog / Residential Station
StaBuoc YrnofabBpou / Background Station

@®BLounyavikog Itabuog / Industrial Station

ZxAua 1: XwpIkr katavour Twv Z1abuwy MapakoAoludnong Moidtntag Aépa.
Figure 1: Spatial Distribution of Air Quality Monitoring Stations.

AGYyw TNG onuUaciag TToU £XOUV Ol JETEWPOAOYIKES
OuvOnAKkeg 0Tn dIOOTTOPA TWV AEPIWV PUTTWYV OTNV
atpéo@aipa, yia TNV KoAUuTepn agiohdynon Twv
METPACEWV  Twv  pPUTTWV  OTOUG  ZTaBuoUg
MapakoAouBbnong g [MoidtnTag Tou Aépa,
TTapakoAouBouvTai Kal ol KUPIOTEPES
METEWPOAOYIKEG  peETABANTEG  OTTWG  gival N
Kateubuvan Tou avéuou, n TaxUTnTa TOU AvEUOU,
n Oepuokpacia  TEPIBAAAOVTOG, 1N OXETIKN
uypacia, n atgooQaipik  TTieon, N nAIAGKN
akTivoBoAia kai n BpoxotTwarn.

EmmTpooBeTa TwV MO TTAVW CUVEXWY PETPAOEWY,
TTPAYHOTOTTOIOUVTAI NUEPNOIES METPAOEIG
OUYKEVTPWONG AIWPOUPEVWY ZwHaTIdiwv HE TN
BonBeia €1dikwv QIATPWY Kal OEIYUATOANTITIKWV
OUOKEUWV 0¢€ OAeG TIG TTOAEIG TNG KUTTpou. ATTo Ta
QiIATPpa TWV ev AOyw OdelydaToAnwiwy  yivetal
TTIPOCBIOPIOUOG CUYKEVTPWONG PapEwV PETAAWY
(As, Cd, Ni, Hg, Pd), &A\wv petdAAwv (Al, Fe, Cu,
Zn, Mn, Ti, Cr, V), 16viwv (CI, Br, SO.*, PO/,
NOs, Na*, K NHs, Mg?, Ca?) «kal
TTOAUKUKAIKWYV  OPWHATIKWY  udpoyovavepdkwyv
(MAY) Tou Trepiéxovial  OTA  QIWPOUMEVA
owparidla.

EmmAéov, o KA&dog T[oidtntag Aépa Kai
2TpaTnyIKou 2xedlacpou Tou TEE diaxeipiceTal TO
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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, SOs*, POs*, NO3,
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
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E6Bviké Epyaotipio Avagopdg 1O OTTO0i0 €ival
uTTEUBUVO yIa TNV TTOIOTNTA TWV ATTOTEAECUATWY
TWV PETPOEWY TOU OTUHOOQAIPIKOU apa atmmo To
OikTUO TWV evvéa (9) ZTaBuwv MNapakoAouBnong.

To EpyaoTtpio Avagopds kKaBwg kal ol ZTabuoi
Tou AikTUou [lMapakoAouBnong Moidétntag Aépa
dlatmoTelBnkav atmd Tov  Kutrpiakd Opyavioud
Mpow6nong Moiotntag (KOMMM) oclupyewva pe 10
mpoTtutto CYS EN ISO/IEC 17025:2005 atmd TIg
6.6.2013 yia didpkela TEOOAPWY (4) eTwv. ZTIg 19-
20.6.2017 T1payuyatotoiNOnke pe  emTUXia N
emavagioAdéynon 6Aou TOU 2UCTAMATOG
Aloo@dhiong TMoidtntag amdé Tov KOMMM kai n
Alatrioteuon TOoU EpyaoTtnpiou kai Tou AIKTUOU
MapakoAoUBnaong MMoidtnTag Afpa avavewdnke
yia Ta emmOpEva TEOoepa xpovia. H ev Adyw
dlatrioteuon a@opd TIG TIPOTUTTEG  HEBOSOUG
TTpoadiopiouoU ofeldiwv Tou alwTou, dlofeidiou
Tou Begiou, 6loviog, povoteldiou Tou AvBpaka,
BevfoAiou  Kal  QIWPOUPEVWY  CWUHATIBIWV.
EmmAéov, oTig 2-3/12/2019 10 EpyacTrpio Kai TO
Aiktuo  lMapakoAhouBbnong  lModmTag  Aépa
EMBeWPNOBNKE PE e€TMITUXiIO PE TO aAvaBewpnuéVO
mpoéTuTto CYS EN ISO/IEC 17025:2017.

O KOIMNM emmpei oe etRoia  Baon TNV
OUPHOPYWaonN Tou EpyacTtnpiou Pe TIG ATTAITHOEIG
Twv  EupwTtraikwy  TTPOTUTTWY  TOou  TTEdiOU
AlaTTioTeEuoNG TOU.

Figure 2: Representative Air Quality Monitoring Station.

Reference Laboratory which is responsible for
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.

In addition, on 2-3 / 12/2019 the Reference
Laboratory and the Air Quality Monitoring
Stations Network were successfully inspected
with the revised Standard CYS EN ISO / IEC
17025: 2017.

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.
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2tov  MNivaka 2 @aivovtai o1  ZT1aBpoi
MapakoAolBnong Moidétntag Aépa TOU OIKTUOU
Tou Aciroupyei o TEE. Ztov ev Adyw Trivaka
QaiveTal n TTEPIYPAPA Kal N aKpIBrG ToTTOBETIia
TTOU €ival eyKaTeOTNUEVOG O KABe ZTaBuéG, n
nUEPoUNvia eykaraoTaocng — Tou Kal ol
PUTTOI/TTOPAUETPOI TTOU PETPOUVTAI.

EmmAéov, oe oiKIoTIKA TepIox TnG lMdgou Kai
oT0 onueio oOmou ateyaldtav o  OIKIOTIKOG
2108u0G Aepeoou péxpr TIG 27.6.2017, €xouv
eykaTaoTabei POVO  OEIYUATOANTITIKEG OUOCKEUEG
OUAN\OYNG  aiwpoUuevwy  cwuaTidiwy  (AZ).
2uykekpipéva, otnv MNago (PAFRES) petpouvtal
AZ;skal otn Agpead (LIMRES) AZio kKot AZzs.

Ta atmmoTeAéoUATA TWV PETPACEWY KABWG Kal GAAN
OXETIK} TTAnpo@opnon Oivovral 0g TTPAYMATIKO
xpoévo (on-line) oTto koOIVO, péOwW NG
e€e1dIkeupévng IoTooeAidag www.airquality.qov.cy.

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, PM2s are
measured in Paphos (PAFRES) and PMj, 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.

EmmmpooBeTta, o1 TnAcottTikoi oTaBuoi Maykutrpiag
eMBEAciag TTapouaidlouv TTEPIBAAAOVTIKO O€eATIO
Katd Tn OIAPKEIO TOU KEVTPIKOU OeATIOU €10ROEWV.
2nueiwvetal etriong 6tm, 10 TEE etoipace kai
AEITOUPYEI OXETIKA €Qappoyn yia KivnTa THAEQwva
ME OKOTTO TNV aTTeuBeiag evnuépwaon Tou Koivou,
I01QiTEPA TWV EUGAWTWY ONAdWY TOU TTANBUGCHOU,
TWV EPYACOUEVWYV Kal AANWV eVOIAQEPONEVWIV.

TéNog, otnv EBvikA Aladiktuakny MUAn Avoixtwv
Aedopévwy (https://www.data.qgov.cy/) uttdpxel n
duvaTéTnTa TPOORACNG OTIG TPEXOUCES Kal TIG
IOTOPIKEG  METPACEIS  TTOIOTNTAG  Oépa TTOU
TpaydaToTrolei To TuAua EmBswpnong Epyaciag
Méow TOu AiKTUOU [MapakoAouBnong lMoidtnTag
Aépa.
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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 Y""ONETPO Evap§[| HETPOUVTAI
. : ) Elevation AsiToupyiag
Station Name Station Location N E (m) Running from Pollutants-Values
Code 9 Measured
MaAaiod Meviké Noookopeio Asukwaiag A A 2.2.1996 -
S . 351810 | 3321°17 157
- e ’ Nicosia Old General Hospital 17.12.2008 NO/NO2/NOx,03, CO, SO,
1 .'Fr”a'g‘l‘c’"’sﬁg;ﬁ‘)"n°f ﬁ‘lggg;‘; Aevkwoia | \icTRA BTEX, AZ1o, AZzs, AZ1,
MepiBoAo AcTuvolec?u Z100uoU ZTpoRoAou 350907 | 33 2052 176 722009 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_ (‘"‘C‘g‘s‘i"a‘"“ NICRES | Aouké ZTpoBoAOS 350737 | 3319'54"| 208 23.6.2006 BTEX, AS10, AS25, WIS,
Apostolos Loukas Elementary School W/D, T, RH, BP
KukAo@opiakdg ZTafuog — Aepecog ﬁﬂlglc(r;cpl%%uiﬁrlglé%?pﬁ)%xlsmomnou NO/NO2/NOx,0s, CO, SOz,
3 - ) . LIMTRA S . . 34411077 | 330208 19 23.6.2006 AZX10, BTEX, W/S, W/D, T,
Traffic Station — Limassol Archiepiskopou Makariou Il and Tsirou RH. BP
streets corner ’
. . . , , , .. , , NO/NO2/NOx,03, CO, SOz,
4 O|K|_cn|(o_g Zraepog - Aspscog LIMRES Oé_og Aqug Zooiag kal ZeUxeAAWV ywvia 34 40°54° | 33 01°04" 29 23.6.2006 - AT10, AS2s WIS, WID, T,
Residential Station — Limassol Avyias Sofias and Seychellon street corner 27.6.2017 RH BP SR
. . . . s ) NO/NO2/NOx,03, CO, SO2
KukAo@opiakog ZTabuog — Adpvaka MepiBoAo AnuoTikou Krtrou Adpvakag San e o \hr e y '
5 Traffic Station - Larnaca LARTRA Larnaca Public Garden 34 54°60°" | 33 37°39 15 30.6.2003 AZ1o, BTERXI—] Vé/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 3454497 33 36'57 1 17.11.2016 AZ2s, W/S, W/D, T, RH, BP
Elementary School
AoTuvouikég Z1a0uog Magou iyq e RPN 23.6.2006 -
, e oo stafl 3446317 | 322519 75 NO/NO2/NOx,0s, CO, SOz
- Pafos Central police station 11.2.2016 X323 J '
7 _’Fr”a'g‘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, seioo| 35 25705 40 2532016 RH, BP
Ap. Pavlou and M. Kyprianou street corner
. . . i . . NO/NO2/NOx, O3, CO, SOz,
g | Kukhogopiakog 21abuds - Mapakiuvi | oy prpa | AEWPOPOG 1% AtrpiRiou, Mapakipvi 3502145 | 335840 72 13.12.2016 | AZio, AZzs,W/S, WD, T,
Traffic Station — Paralimni 1st Apriliou Avenue, Paralimni RH. BP
EL&?E%UYHOBGGPOU - AviaMaplva Aaoikég Z1aBuog Ayiog Mapivag ZuAidTou NO/NG2/NO, s, CO, SOz,
° Eackground Station — Ayia Marina AYMBGR Ayia Marina Xyliatou Forest Statio_n 35027177 33 03'28™ 532 1.10.1996 AZ10, A22s, A1, VOCs,
. W/S, W/D, T, RH, BP, SR
Xyliatou
. . . . , . NO/NO2/NOx,03, €0, SOz,
10 Biopnxavik6g Zrabuég — Zoyi ZYGIND KoivoTikd ZupBouAio Zuyiou 34 43°46° | 33 20715 9 3.9.2002 AX10, BTEX, W/S, W/D, T,

Industrial Station — Zygi

Zygi Community Council

RH, BP
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Mivakag 2 (ouvéxeia): XapaktnpioTika 2taBpwyv METpnong MoidtnTag Tou Atpoo@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) Runninm(‘rogm Pollutants-Values
Code 9 Measured
. . . . , . NO/NO2/NOx,03, CO, SO2
Biopnxavikog Xrabuoég — Mapi KoivoTikd ZuppBouAio Mapi iqpee iy g " y ’
11 Industrial Station — Mari MARIND Mari Community Council 3444147 | 3317°24 88 14.7.2011 Ao, BTI?QX|-’| Vgls 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 pikpoTepns 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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EOvikS Zxéd10 Apdong yia Tnv MNMoidtnta Tou Aépa / National Air Quality

Action Plan

To Ytoupyeio  Epyaoiag, TMpévoiag  Kai
Koivwvikwv Ao@aliocwyv eToipace EBvikd Zx€dio
Apdong yia T BeAtiwon tng MoidtnTag Tou Aépa
otnv KoOmpo, TO OT0I0 €yKpiBnke atd TO
Ymoupyiké ZuppouAio To PeBpoudpio 2008 kai
oTn ouvéxela uttoPAnRBnke otnv  EupwTraikn
Emrtpoti. Tov Mdio Tou 2018, 10 ev Adyw Zx£dIo
Apdong avaBewprBnke. To apXIKO KEiPEVO Tou
EBvikoUu Zxediou Apdong, OTTWG €TTioNG Kal TO
avaBewpnuévo keipevo Tou 2018, Bpiokovral
avapTnuEva oTnv I0TO0€AIDA
www.airguality.gov.cy oTtov ouvdeouo “EkBéoeig”.

H ulotroinon tou ev Adyw 2xediou Apdong
TapakoAouBeital  otevd amd 10 TEE, O¢
ouvepyacia e AAa  TTévie  ouvapudédia
YTtroupyeia (Ytroupyeio MeTagopwyv,
Emkoivwviwv Kai ‘Epywv, YTtroupyeio
EowTtepikwyv, YTroupyeio Evépyeiag, Eptropiou,
Biounxaviag kai Toupiopou, YTroupyeio IMNewpyiag,
AypoTiKAG AvaTTu¢ng kal MepiBdAAovTog  Kal
YTtroupyeio Yyeiag), Tnv ToTrkry Autodioiknon, Tnv
Opocotrovdia lMepiBaArovTikwy Kal  OIKOAOYIKWV
Opyavwoewyv, T10 EmoTnuovikd kai Texvikod
EmueAntipio Kimrpou kai dAAoug Popeic TTou
OUMUETEXOUV OTNV TTPORAETTOMEVN ATTO TN OXETIKN
vopoBeaia ZupBouleuTiki Texviki EmiTpotm).

To ev Aoyw EBvIkO Zx£d10 Apdong BpiokeTal oTo
OTAdI0 TNG UAOTIOINONG TOU Kal TTEPIAAPPBAVEI
METPa yia TRV PBeATiwon TG TTOIGTNTAG TOU aépa
Kal €10IKOTEPA TNG MEIWONG TNG OUYKEVTPWONG
Alwpolpevwy ZwpaTidiwv (AZio Kal AXzs) oTnv
atpéoaipa NG Kompou atrd  avBpwtToyeveig
TTNYEG.

To ev AMoyw Zxédilo Apaong TrepIAapBavel €BvIKA,
TTEPIPEPEIAKA KaI TOTTIKA PETPO TTOU OTOXO €£XOUV
TN MEIWON TwV EKTTOUTIWV GEPiwV PUTTWV OTNV
atuéoQaipa Kal wg ek ToUTOU PeATiwon TNG
TTOIOTNTAG TOU ATHOO@AIPIKOU aEPa.

MepikG@ ammé 1O MO0 ONUAVTIKA PETPA  TTOU
mepIAauBavel To EBvikd ZxED10 Apdong eivai:

1. ETtoiyacia OAokAnpwpévwy ZXediwv yia Tnv
KivnTIKOTNTA 0€ OAEG TIG AOTIKEG TTEPIOXEG.

2. EEao@dAion kai  xpnoidotroinon  Quoikou
agPioU yIa TIG AVAYKEG TOU EVEPYEIOKOU TOPEQ
TNV ETTOUEVN TTEVTAETIAL.

3. [powbnon TG xpriong Avavewoiywyv MNnywv
Evépyeiag (AlE) yia eTTiteuén Tou oTOX0U YIO

17

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.airguality.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, Industry and Tourism; 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 (PMio and PMs) 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
quality of ambient air.

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

Preparation of Integrated Plans for Mobility in
all urban areas.

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


http://www.airquality.gov.cy/
https://translate.google.com/translate?hl=en&prev=_t&sl=el&tl=en&u=http://www.airquality.gov.cy/
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ouuMeToxn Twv AlMNE otnv TEAIKA Xpnon
evépyelag kata 13%, péxpr o 2020.

Xpnon Biokaugigwy 1 AAAWV avavewaoipwy
KQUOIJWV YIa TIG HETAPOPEG.

AlooUvdeon Tng KUTTpou peE Ta SIEUPWTTAIKA
OikTUO €evépyelag OTOV TOPED TOU (QUOIKOU
agpiou péow TOU aywyou  AvaToAIKAG
Meooyeiou — East Med.

AlooUvdeon Tng KUTTpou pe T SIEUPWTTAIKA
OiKTUO EVEPYEIOG OTOV TOPED TOU NAEKTPIGHOU
Héow TNG NAekTpIKG dilaouvdeong Euro Asia

Interconnector.

TepuaTIoONOG  XPAONG Kal  aTTOKATACTOON
Xwpwv AVEEENEYKTNG AidBeong
ATtroppipgpdTwy (X.A.AA).

Kartaokeun HMovAadwv OAokAnpwuévwY
EykataoTtdoswyv  Alaxeipiong  ATToBAATWV

(O.E.A.A)) Kal AIQUETAKOPIOTIKWY ZTABUWV.
EykatdoTacn avTippuTtavTIKWV CUCTANATWY
OTIG VEEG MOVADEG TwV HAEKTpOTTAPAYWYWYV
2TaOUWY yia TAPNON TwWV OPIAKWY TIHWV
EKTTOUTIAG TTOU KaBopilovtal OTn  OXETIKN
Eupwtraikp  Odnyia  2010/75/EK  Trepi
Biounxavikwy EKTTOUTTWV.

ToTmKa pETPpa OTTWG gival N TTEKTAON BIKTUOU
TTeCodpouiwy, TTECOOPONWV Kal
TTOdNAATOOPOUWY, N ETTIOTPWON AKAAUTITWYV
XWwpwv oT1dBueuong, n ayopd ocuUyXpovou
MNXavikoU eE0TTAIGHOU YIa Tov 000KaBapIoud
TWV TTOAEWV Kal n dnuioupyia Kal eQapuoyn
TTPOYPANPATOG HETAPOPAG HadnTwyv aTrd Kal
TIPOG T OXOAEIA O€ TTEPIOXES TWV AfPwV.

for contribution of RES in energy end-use of
13% by 2020.

Use of biofuels or other renewable fuels for
transportation.

Connection of Cyprus with the European
energy network in the sector of natural gas
through the East Mediterranean pipe line —
East Med.

Connection of Cyprus with the European
energy network in the sector of electricity

through the electrical interface EuroAsia
Interconnector.
Termination of use and restoration of

Uncontrolled Waste Disposal Areas.

Construction of Integrated Waste Management
Facility and Transit Stations.

Installation of antipollutant 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 of
modern mechanical equipment for street
cleaning and creating and implementing a
program for transferring pupils to and from
schools in Municipalities.

18
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Metpnoeig Tng MNMoiotntag Aépa
N Air Quality Measurements

3.1 Eicaywyn / Introduction

MNa Toug TTEPICOOTEPOUG QEPIOUG PUTTOUG OTTWG
eival Ta ogegidia Tou alwTtou (NOy), To dloeidio Tou
Beiou (SO2), T0 povoteidio Tou dvBpaka (CO), TO
BevloAio (CeHs), kai Ta Papéa péTaAlda (As, Cd,
Ni, Hg, Pb), dev maparnpeitar utméppacn Twv
OpIOKWYV TIHWV TTou KaBopilovtal oTnv Kutrplakn
Kal EupwTraikry vopoBeaia. Touvavrtiov, Adyw Twv
KATOANAWV  péTpwyv  TTou  AReBnkav, ol
OUYKEVTPWOEIG TOUG OTNV aTuOo@paIpa UeIwbnkav
OpaoTIKA, 18IaiTEPa PETA TNV €viagn Tng Kutrpou
otnv EupwTraiki ‘Evwon. E&aipeon atmmoTteAouv 10
OClov kal Ta Alwpouueva Zwuartidla yia Ta oTroia
TTapatnpouvTal UTTEPRACEIS TNG TIMAG GTOXOU Kal
TNG OPIAKAG TIMAG AVTIOTOIXA.

210 ZXAMa 3, @aivetal n dlokUPAvon TNG €THOI0G
MéonNg OUYKEVTPWONG dIOPOPWY PUTTWY KATA TNV
Trepiodo 2000-2019, oluuowva ME Ta
atmroteAéopaTa YETPAOEwWY TTou die€AxBnoav oTov
KukAo@opiakd 2T1aBud Acukwaoiag. Zuykekpipéva,
Tapartnpeital  peiwon TG ouykévipwong NO,
NO2, NOy, CO kal SO, TTou OQEIAETAI KUPIWG OTN
BeATiwon TNGg TOIGTNTAG TWV KAUCiYwv, OTNV
eloaywyn OXNUATWV véag TEXVOAOYiag
eCOTMAIOPEVWY  PE  KATAAUTN, KOoBWg Kal oTnv
TTEPIODIKN ETTIOEWPNACN TWV OXNMATWV.

21a  eméueva  KeAAala  divovtal  avaAUTIKEG
TTANPoPoOpieg yia K&Be puUTTO KABWG Kal yia Ta
EMTTEdA TWV OUYKEVIPWOEWY KABE pUTTOU OTnNV
arpoéo@aipa TG Kutrpou.
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For most air pollutants such as nitrogen oxides
(NOy), sulfur dioxide (SO2), carbon monoxide
(CO), benzene (Ce¢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 Ilimit value
respectively.

Figure 3 shows the variation of the annual
mean concentration of different pollutants over
the period 2000-2019, 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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xAua 3: Méoeg emoieg TipéG NO, NO2, NOx, Oz, SOz, CO, AXio kol AX2s otov Kukho@opiokd 21aBuod
Aeukwaiag.

Figure 3: Annual Mean Concentrations of NO, NO2z, NOx, O3, SO2, CO, PM1o and PMzs in Nicosia Traffic
Station.
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3.2 O&eidia Tou A{wTou / Nitrogen Oxides

O¢teidia Tou alwtou (NOy) eival To dBpoicua TG
OUYKEVTPWONG Tou povoéeldiou Tou afwTtou (NO)
kal Tou diogeidiou Tou alwTtou (NO2). To NO civai
éva axpwuo, Aoapo Kal dyeuaTto agpio Kal To NO»
gival éva KOKKIVO-Ka@E aéplo, OI0AUTO OTO VEPO,
IoOXUPS O&eIdWTIKG e oeia epeBioTIKA oour. To
NO, ekTdG TOU OTI €ival aTTd POVO Tou €peBIOTIKG
Kal JIaBpwTIKG EUTTAEKETAI KAl EVEPYOTIOIE TOV
QWTOXNMIKO KUKAO avTIOpACEWY OTNV aTNOoPaipa
Kal TO OXNMATIONO €101 TNG  QWTOXNMIKAS
putTavong.

H kupiotepn tnyn mmpoéAeuong Twv NOy €ival n
Kauon OPUKTWYV Kaudaiywv. Anuioupyouvtal atrd
TNV 0&eidwaon Tou OToIXEIaKOU alwTou Tou
ATHOO@AIPIKOU  aépa  KATW ammd TNV WnAnp
Bepuokpacia TG kauong, OTTWG Kal amd Tnv
ogeidwaon Tou alwTou TIOU TTEPIEXETAI OE MIKPO
TTooooT6 oTa dldgopa Kauolua. Katd tnv Kauon
onuioupyeital kKupiwg 1o NO (90-99%), TO oTTOIO
oTn ouvéxela avmidpd he 1o 6fov Kal To oguyodvo
NG aTudoPaipag Kal petaTpéteTal o€ NO,.

KUpieg avBpwtroyeveic TnyES ekmmouTrg NOy givai
TA PNXOVOKIiVATA OXNAMATA, Ol NAEKTPOTTOPAYWYOI
OTOOUOI KAl OI KEVTPIKEG Beppdavaelg. ANEG TTNYEG
ektTouTiwV NOx atmoTeAoUv €TTiONG Ta €pyooTACIA
TTApPaAywyng VITPIKOU 0&E0G, EKPNKTIKWY UAWV Kal
NTTACUATWV.

Mapd 1O yeyovdg OTI 0€ TTAYKOOMIO KAipgoKka ol
eKTTOUTTEG NOyx ammd QUOIKEG TINYES (EKPNEEIG

NPAICTEIWV, opacTnpPIOTNTA BakTnpidiwy,
NAEKTPIKEG  EKKEVWOEIG  K.ATT.)  €ival  TTOAU
MeyoAUTEpeG amd  TIG  ekTTOPTTEG  NOx  ammod
AvOPWITOYEVEIG TTNYEG, eV TOUTOIG ol

ouykevipwoelg Baong (background levels) até
auTéG gival TTOAU XaPNAEG AOYyw TngG diaxuong Toug
o€ 0OAOKANPN TNV €MIPAVEIQ TNG YNG.

H péyiotn ékBeon ota NOy oe e€wTepikO XWpPO
AapBavel xwpa oTov emRapupévo aoTIKO agpa. H
OUYKEVTPWON augdvel katd Tn OIAPKEId TwV
TPWIVWV wpwv (Trepitrou 6:00 — 9:00) Adyw TG
auénuévng KUKAOQOPIAKNG Kivnong.

3.2.1 Emdpdoseig otnyv Yyeia / Health Effects

H umrepBoAiky €kBeon o1o NO, ptTopei va
TpoKaAéoel TTpoBAAuaTO OTO aiya, OoTO ATTAP,
OTOUG  TIVEUPOVEG KOl  OTNV  OTTAAvA. XTI
EMTITWOEI  yia TNV avBpwTTivn uyeia
TTEPIAaUBAvovTal 01 BUOKOAIEG OTNV AVATIVON KOl
ol TTaBACEIS TOU AVOTTIVEUOTIKOU OUCTAUATOG, Ol
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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 NOx are industrial
plants producing nitric acid, explosives and
fertilizers.

Although worldwide NOyx emissions from
natural sources (volcanic eruptions, bacterial
activity, electrical discharges, etc.) are much
greater than NOy 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 urban 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 lung tissue damages and reduction of
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BAGBeG OTOV 10TO TWV TIVEUUOVWY KAl N UEIWON
TOU TTPOCdOKIKOU (wrG.

Ta PIKpA cwuatidlia TTou oxnuarti¢ovral amo TIg
avmidpdoeic Twv NOx e Tnv aupwvia, Tnv
uypaocia kal AGAAeG evwoelg, dlatrepvolv  Ta
euaiobnta pépn TWV TIVEUPOVWY Kal UTTopouv va
TIPOKAAETOUV ) va EMOEIVWICTOUV
KapdIloavaTIVEUOTIKEG  aoBéveieg OTTwg  TO
egouonua kai n PBpoyximda. Emiong, Tta NO
avTIOPOUV €UKOAA WE TIG KOIVEG OPYOVIKEG XNUIKEG
oucieg kal 70 6lov, yia va SlaPopPWoouY £va
euplU OUVOAO OuCIWV TIOU €ival TOEIKEG Kal
HTTOPOUV va TTPOKAAECOUV BIOAOYIKEG ETAANOYEG.

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 NepiBaAAovTikég EmiTrTwoelg / Environmental Effects

Ta NOx €xouv ooBapéc olkoAoyIkéG ouveTTeleg. Ol
XEIPOTEPEC ATTO QUTEC QaiveTal va oPeEiAovTal OTO
VITPIKO 0O¢U, TO TEAEUTAIO TTPOIOV TNG XNMIKAG
avridpaong Tou  NO2 otov «aépa. O
METOOXNMOTIONOG Twv  o&ediwv  Tou alwTou
AauBdvel Xwpa O€ OXETIKA MIKPEG XPOVIKEG
KAiHOKEG OTTOTE OI ETMITITWOEIG EP@aviovTal o€
MIKPEG WG MECQiEG aTTOOTACEIS OTTd TNV TINYRA
EKTTOUTTNG.

Ta ogeidla Tou adwTou Kal Tou Bgiou avePaivovTag
oTnV aTHOo@AIpa avTIdpoUV HE TOUG UdPATHOUG
Kal 1o vepO TNG Ppoxng kai  oxnuatifouv
avTtioToixa o&éa, 6TTwg vITPIKG Kal Benkd. Autd Ta
o&éa OTn OuVEXEID TTEQTOUV OTNV ETTIQPAVEIQ TNG
'ng €ite padi pe TN Ppoxn, 10 X16vVI 1 TO XAAAQ
(uypry amobeon n 68ivn Bpoxn) eite wg gnpd
ocwpartidia (Enpr atéBeon oEwv).

H &¢ivn PBpoxn €xel évioveg EMITITWOEIS OTA
QUOIKA oIKoouoTHPaTa (ddon, udpofIOTOTTOUG,
€0a@og, KOANIEPYEIEG), OKOTWVOVTOG AUECO N
EUueoa dIAYopPEG MOPPEG CwNnG, OANG kal oTa
OIKIOTIKA OIKOOUOTHUATA, BIaBPuWwvovTag I0TOPIKA
Mvnueia, TTPOKOAWVTOG CNMIEG O  KTipla  Kal
oxAuata, OoAAG kal  BAGTITOVIOG  GUECA TNV
avlpwTTivn uyeia.

NOyx 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 MéBodog lNMpoadiopiopou / Determination Method

Na Ttov mpoodiopicpd Tou NO2 kai Tou NO
XPNOIYOTIOIOUVTal  auTOpaTa  opyava  TTou
Aeitoupyolv  pe  Baon T XNMEIoQwTaUyIA.
Mpékerrar yia TpdéTUTIN HEBODO Baciouévn OTO
avrioToixo Eupwtraiké MNpdTutro EN 14211:2012.
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For the determination of NO, 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 AmroteAéopaTa / Results

210 XXAMa 4 TrapoucidlovTal Ol €TACIOI HPECOI
6porl NO. Tmou kataypdenkav oTo AiKTuo
MapakoAoUBnaong MoidtnTag Aépa Katd 1o £T0G
2019. O1 TIéG auTéG gival XOUNAOTEPEG ATTO TNV
Emoia Opiaki Ty Twv 40 ug/m® 1mou opileTal
oTn vopoBeaia. Etriong mapartnpeital Ot o1 TIPEG
OTOUG  KUuKAogopiakoUg oTaBuoug  (NICTRA,
LIMTRA, LARTRA) eival ugnAdTepeg 0€ GUYKpPIoN
ME TIG TIMEG OTOV OIKIOTIKO OTABPO /Agukwaoiag
(NICRES) kol autég ME Tn Oe€lpd TOUG  €ival
uYnAOTEPEG O0€ OUYKPION ME TIG TINEG OTOV OTABUO
uttoBaBpou Ayiag Mapivag ZuAidtou (AYMBGR).

Figure 4 presents the NO: annual mean
concentration recorded in the Air Quality
Monitoring Network for 2019. 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 Nicosia Residential Station (NICRES)
and the values at NICRES are higher than the
values at Ayia Marina Xyliatou Background
Station (AYMBGR).
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ZxAua 4: Etioiol péool 6pol NO2 aToug 21aBuoug MapakoAouBnong Moidétntag Aépa yia 1o £1og 2019.
Figure 4: NO2 annual mean concentration in Air Quality Monitoring Stations for the year 2019.

210 XXAMa 5 Tapoucidlovial oI  wpIaiEg
peTproeis NO, oToug didpopoug ZTabuolg yia To
2019. O1 Tipég civar etmiong TTOAU XOUNAOTEPEG
ammod TNV wpelaia oplak TiYA Twv 200 pg/m3 Tou
opiCeTal otn vopoBeaia. O augnuéveg TIPEG TTOU

TTOPATNPEOUVTAl KOTA TOUG XEIMEPIVOUG MAVEG,
OTTwg  €EGAOU  avapévetal, o@eilovtal  OTIG
augnuéveg ekmmouttég NO  Tnv  €mmoxf autn
(oxAuoTa, KevipikéG  Bepudvoelg)  Kal  OTIG

OUOUEVEIG UETEWPOAOYIKEG OUVOAKEG (XOMUNAEG
Bepuokpacicg, HIKPA NAIoPAvEIQ).

Figure 5 presents the NO; hourly mean
concentration for 2019 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).

23




Erjoia Texvikny Ek@son Moidtnrag Aépa 2019 — Annual Technical Report Air Quality 2019

200
NICTRA 200
Concentration (ug/mS3) NICRES
Concentration (ug/m3)
150
150
100
100
50
50
0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
200
LIMTRA 200
Concentration (pg/m?3) LARTRA
Concentration (pg/ms3)
150
150
100
100
50
50
0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
200
PAFTRA 200
Concentration (pg/m?3) PARTRA
Concentration (ug/m3)
150
150
100
100
50
50
0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

24



Errjoia Texvikn) Ek6gon Moidtnrag Aépa 2019 — Annual Technical Report Air Quality 2019

200

ZYGIND 200

Concentration (pug/m3)

MARIND
Concentration (ug/m3)

il

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

150
150

100
100

50
50

0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 0

100 AYMBGR

Concentration (ug/m3)
80

60
40

20

OUMM

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jal

ZxAMa 5. Méoeg wpiaieg TiEG dlogeidiou Tou alwrtou (NO2) oToug ET0BuoUg MNapakoAouBnong MoidTnTag
Aépa yia 1o €106 2019 (Qpiaia opiakn Tiur: 200 pg/ms).

Figure 5: NO2 hourly mean concentration in Air Quality Monitoring Stations for the year 2019 (Hourly limit
value: 200 pg/m?).
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3.3 Aio&gidio Tou O¢iou / Sulphur Dioxide

To di0&eidlo Tou Begiou (SO2) eival éva Axpwio
agpIoO ME €vTovn, QTTOTIVIKTIKA ooun. [Mapdayetal
Katd Tnv Kauon A v TEN avTioToIXa KAUGiUwy A
OPUKTWYV UAIKWV TToU TTepIEXouv Begio, KaBuwg Kal
aTTO OPIOUEVEG AAAEG BIOUNXAVIKEG DPACTNPIOTNTEG,
OTTWG eival n Tapaywyr] Beikol o0gfog Kal n
Tmapaywyn Aimmaopdatwy. H kupidtepn tmny SO2
gival n kauon OpuKTWYV Kaucipgwy. O1 KupidTEPOI
puttavtég SO, ¢€ival Ol NAEKTPOTTAPAYWYIKOI
OTAOMOI, OI KAUOTAPEG OTUOAERATWY EPYOOTATIWY,
Ol KEVTPIKEG BepPAvoelg Kal Ta oxnpaTa. PuoikEg
TNY£G TOu PUTTOU QUTOU gival Ta evepyd N@aioTelq,
avaepofla Baktipia oTo £€00@QOG Kal Ol dACIKEG
TTUPKQYIEG.

H TTepIEKTIKOTNTA TWV KAUCIHWY o€ B€io TTOIKIAEI
avaloya pe 1O €idOC Kal TNV NAIKIA TOU KAUTiUou.
Ta oteped kavoiya (kapPBouvo, EUAO) TTEPIEXOUV
Beio oe avaloyia uéxpr kai 10%, evw Ta uypd
Kauoiya (d1dpopa ammooTAyHATa TOU TTETPEAQioU)
MEXPI 5%.

Katd Ttnv kadon 10 B¢€io TTOU TTEPIEXETAI OTA
Kauolya ofeidwvetal Kal PeTaTpémeTal o€ SOo.
AGYw TOU OXETIKA peydAou Xpdvou TTaPAUOVHG ToU
SO, otnv atyoéoc@aipa (5-10 nuépeg) utopei va
MeTa@epBei o€ peydAeg amooTACEIS KAl VO
TIPOKOAETEI DIACUVOPIOKI pUTTAVON.

Ta Teleutaia ypdévia n  TtoodtnTa SO TTOU
atmmeAeuBepwBnke oTnv aTUOOQ@aAIPa €XEl MEIWOET
OnNUAVTIKA, WG  amoTéAeOpa  Kupiwg NG
avTIKaTAoTaoNG Tou TreTpeAaiou pe  TTETPEAQIO
MEIWPEVNG TTEPIEKTIKOTNTAG O€ Bgio yia TTapaywyn
NAEKTPIKAG EVEPYEIAG.

3.3.1 Emdpdoseig otnyv Yyeia / Health Effects

O1 emdpdoeic Tou SO, cival TTOIKIAEG avaloya pe
TOoV Xpovo €kBeong. Makpoxpdvia €kBeon o1o SO,
MTTOPEl va TTPOKOAEDEI avaTTVEUCTIKA TTpoBARuaTa,
va TPOTIOTIOINOEI TOV OPUVTIKO HNXAVIOUO TwV
TIVEUPOVWY Kal va €TIOEIVIICEI TUXOV UTTAPYXOUTEG
kapdloayyelakég TTadnoels. Bpaxuxpodvia ékBeon o€
UWNAEG oUYKeEVTPWOEIG Tou SO, ptTopei va epebioel
TNV avaTiveuoTikKl 000, va  TTPOKAAECEI
BpoyxooTraououg, TIvVEUROVIKG oidnua, £peBIouo
OTa PATIa Kol aioBnon avatrveuoTIKAG OUOKOAIag
aKOPNn Kal o€ uyigic evAAikeg. [lovoképaAog,
aiobnua  duogopiag Kkal Ayxoug £xouv ETTioNg
avagepBei wg ammotéAeopa €kBeong O UWNAEG
OUYKEVTPWOEIG Tou puTtrou. To SO, og cuvduacouo
ME TO diwpoupeva  ocwuatidla,  Adyw  Tng
OUVEPYIOTIKAG TOUG dpAcong, MTTOPEI va TTPOKAAEDE!
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Sulfur dioxide (SOy) 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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auénon Tou dgikTn BvnoIudTNTAG.

3.3.2 MepiBaAAovTikég EmiTrTwoelg / Environmental Effects

2Uhowva pe Tov laykooupio Opyaviopd Yyeiog
(M.0.Y.), auénuéveg ouykevtipwoelg SO, PTTopouv
va eTnpedoouv apvnTIKA OPICHEVA QUTE, OTTWG Ta
oItnped, 10 BauBaxi, Ta OTTWPEOPOPA OEVTPA K.ATT.,
ME ot euBeiag VvéKpwon Twv VEUPWV TOU
QUAAWMOTOG.

O1 1Mo coBapég CnUIEG ogeilovTal OTNV UETATPOTTA
Tou SO oTnv aTudéoaipa ce Benkd ofU Kal TNV
€TTaKOAoOUBN evatmoBecr) Tou wg 6&ivn Bpoxn, X6V
Kal o¢iva cwpaTidla. O PETAOXNUATIOUOG TWwV
0&eIdiwv Tou B¢giou oe Belkd ogu Aaupdvel Xwpa o€
OIGOTNMA MEPIKWY NUEPWY. Z€ aAUTO TO OIACTAMA N
agpla pala utropei va  peTapepBei  akdun  Kal
XINGAdeG  YINGUETpO  HOKPIG  ammd TV TThyN
EKTTOMTIAG Kai n 6&ivn Ppoxn va TTARLeEl akdun Kai
TIEPIOXEC Ol OTioieg Oev PBpiokovral Kovid o€
MeYAAeg TTNYEG pUTTAVONG.

2UVETTWG OPKETEG OQOIKEG TTEPIOXEC KIVOUVEUOUV
(m.x. O1dBpwon eddpoug), TO VvVEPO OTOUG
udpopidTotToug yivetal oAoéva kalr 1o 6¢Iivo
eCartiag TG 6&Ivng Bpoxng BETovrag o€ Kivduvo Ta
udpoBia TAdGopaTa Kal @QUTE, n ouoTaon TG
atHooc@aIpag aAAAlel, TO TOTTIKO KAiPa peTaBAAAETaI
Kal TEAOG eTTNPEAleTal N 100PPOTTIO TNG XAwpidag
Kal TNG TTavidag.

Emiong, 10 SO €xel ouoxeTioTei ye Tnv diGRpwaon
Tou XGAuBa kar AAAwvV PETGAAWY, TNV uTTORABUION
(diaotraon)  TOoU  weudapyupou Kol  GAAwvV
TIPOOTATEUTIKWY ETMOTPWHATWY, TN @©Bopd Twv
OIKOOOMIKWV UAIKWV (okupOdEPa Kai
aoBeoTOANIBOG), OTTWG €TTiONG KAl TNV uTToRAOuIoN
NG TTOIOTNTAG TOU XAPTIOU, TwV JEPUATIVWY EIBWV
Kal  Twv  €pywvV KAl PVNUEIWV  10TOPIKOU
EVOIAPEPOVTOG.

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 MéBodog NMpoodiopiopov / Determination Method

MNa Tov 1TPpoadiopiopd Tou SO, XPNOoIYOTTOIoUVTAI
autépaTa Opyava TTou Asitoupyolv pe Bdon TN
pEBOBO TOu PBOopPICPOU OTO UTTEPIWDEG. lMpodkerTal
yia TpoéTuTn PEBodO Baciouévn oto EupwTtraiko
MpdéTutro EN 14212:2012 (+AC 2014).

3.3.4 AmroteAéopaTta / Results

270 ZXAMa 6 TTapoucidgovTal ol €THo10lI EOOI OPOl
SOz TTOU Kataypdenkav oTO AikTuo
MapakoAouBnong lMoidtntag Aépa katd 1O £T0G
2019.
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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 2019 in Air Quality Monitoring Stations are
presented.
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21ov Mivaka 3 @aivetal 10 €0pOG wWPIAIWY Kal
NUEPACIWY HETPACEWV TIOU KATAYPA@PNKAV OTOUG
d1dpopoug >1a6uoug Tou AIKTUOU
MapakoAouBnong MMoiétntag Aépa yia 10 2019.
Omwg @aivetal ol TIUEG eival TTOAU XapNAOTEPES
atd TNV wplaia oplakn TP Twv 350 yg/m?® kai v
nuUeEPRoIa oplakn TiUN Twv 125 pg/m® Tou opileTal
otTn vouobBeoia, o€ OAoug TOuGg OTABUOUG
(KuKAO@OpIaKoUG, OIKIOTIKOUG, BIOPNXAVIKOUG Kal
utToRABpOoUL).

Table 3 shows the range of hourly and daily
measurements recorded at the various Air
Quality Monitoring Stations for 2019. The
values appear to be well below the legislative
hourly limit value of 350 ug/m® and the daily
limit value of 125 ug/m? at all stations (traffic,
residential, industrial and background).
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ZyxApa 6: Etrolol péool 6pol SO2 aToug Z1a0poug MNapakoAolBnong MoidtnTag Aépa yia 1o £€10g 2019.

Figure 6: SOz annual mean concentration in Air Quality

Mivakag 3: EUpog wpiaiwv & nNUEPHOIWV PETPHOEWV
Aépa yia 10 2019.
Table 3: SO hourly and daily measurements range in A

Monitoring Stations for the year 2019.
SO2 oTtoug ZTabuoug MapakoAouBnang lMoidTnTOG

ir Quality Monitoring Stations for the year 2019.

Qpiaieg perprjosig SOz / Huepnoieg perprioeig SO /
et e A SOz hourly3range SOz daily r3ange
Monitoring Station = (pg/m ) 2 z ("9/m ) 2
EAayxiorn | Méyiotn Méon EAayxiorn | Méyiorn Méon
Minimum | Maximum Mean Minimum | Maximum Mean
NICTRA 0,0 21,7 3,8 0,9 8,0 3,8
LIMTRA 0,0 37,6 1,8 0,0 9,0 1,8
LARTRA 0,0 71,3 3,7 0,9 10,8 3,7
PAFTRA 0,0 24,7 1,4 0,0 5,7 1,4
PARTRA 0,0 24.4 2,4 0,2 7,5 2,4
NICRES 0,0 31,3 1,9 0,0 6,9 1,9
ZYGIND 0,0 44,0 15 0,0 9,8 1,5
MARIND 0,0 175,4 3,5 0,0 22,5 3,5
AYMBGR 0,0 20,9 1,2 0,0 9,1 1,2
Opiakég Tipég / Limit Values 350 125
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3.4 0¢ov / Ozone

To o6Clov (Os3) civai €va ouoTarikd Tou
argoo@aipikoU aépa. Eivar daxpwpo (o€ TTOAU
UYNAEG OUYKEVTPWOEIG PTTAE), BapUTEPO ATTO TOV
agpa e  éviovn oopn. Eival  1oxupoTtaro
0&eIdWTIKO PECcO, BUOoKOAa SIOAUTO OTO vEPS Kal
EXel TNV IKAvOTNTa va  Olelodusl  PEXPI  TOUG
TIveUPoveG, ME OAEC TIC apvnTIKEG yia TNV
avOpWTTIVN UYEia CUVETTEIEG.

AtiCel va onueiwBei 61 To Oz cival pUTTog Povo
6Tav [BpioKkeTal OTO KOTWTEPA OTPWHATA TNG
atpoceaipag  (Tpommoc@aipa), o6tav  dnAadn
TTEPIEXETAI OTOV AEPA TTOU QVATTVEEI O AVOPWTTOG.
AvtiBeta 10 O3 TOU BpioKkeETal OTA  QVWTEPQ
OoTpwMaATa TNG aTHOCQaIpaG (oTpaTéoalpa) Oxl
MOvo Oev egival puUTTOG OAAG OTTOTEAET CWTIKAG
onpaciag oToIxeio, yiati eutrodilel Tn dIEAEUCON TNG
UTTEPIWOOUG OKTIVOBOAIGG Tou RAIoOU Kal £TOI
TIPOOTATEVUEI TN YN ATO TIG KATACTPOQIKEG TNG
IBIOTNTEG.

O oxnuatioydg Tou Oz OTnv  OoTPATOGPAIPA
TTPoEPXETal aTTd TN QWTOAUCH Tou ofuydvou (O2)
ME Tnv emidpacn TG nAlakng akTivoBoAiag. H
dlepyacia auTh TTPAYUATOTTOIEITAI € TTOAU peydAa
oyn kal odnyei oTn dnuIoupyia TOU OTPWHATOG
6CovTOoG OTNV AVW ATPHOC@AIPA.

‘Evag dANog @uoikdg oxnuaTtiopog Os yivetal pe
TNV avtidpaon NO, (oxnuaTifeTal atmd PIKPORBIaKES
OlEPYaaTieg OTNV EMQAVEIA TNG YNG) KAl OAEPIVWDV
(amé TOV QUTIKO KOOWO). Olov dnuioupyeital
€miong otV atHooc@aIpa OTTd  TIG NAEKTPIKEG
EKKEVWOEIG (KOTAIYIDEG).

2NV TPOTTO0PAIPa eV UTTAPXOUV TTPWTOYEVEIG
TNYEG OGZovTOG, OAAG BNUIOUPYEITAI DEUTEPOYEVWIG
amd TIG XNMIKEG avTIOPAOCEIG TTou  Aapfdavouv
XWpa oTov agpa Pe TNV oUPBOAA TNG NAIOKAG
aKTIVOBoAiag Kal did@opwy TTPOOPOUWY OUCIWY,
OTTwg eival Ta ogeidia Tou adwTou, Ol TITNTIKEG
OpYaVIKEG evwoelg (TT.X. PevCOAio) kal o1 pifeg
udpoluAiou. [T autd kai 10 O3 ovoudaleTal
“deutepoyevig puTtog”. EmimAéov, emeidn yia 1o
oxnuoTioyd Tou amaITEiTal  NAIOKO WG, N
avTidpaon ovoudleTal GWTOXNMIKY avTidpacon Kail
TO TPOIGV QUTAG QWTOXNMIKN aépia puTTavon N
atmrAd  aiBaAopixAn. Or uywnAég Bepuokpaacieg
dlgyegipouv TNV avtidpacor, yI' autd To KaAoKaipl Ta
ETTITTEdA TO OCOVTOG Eival uYnAdTEPQ.

levikd, TO emTitreda O3

XapnAoTEPQ TOU
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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 Oz 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, O3 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 Oz in the stratosphere is due
to the photolysis of oxygen (O2) 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). Os; is also created in the
atmosphere by electrical discharges
(thunderstorms).

In the troposphere there are no primary
sources of Oz, 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 O3 are observed at
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TTapaTnEOUVTal KATA TNV avaToAry Tou AAiou. H
EKTTOUTTA Twv TTPOdpouwv evwoewv (NOy, MNMOE)
atoé TNV Tpwivr 0dIKA KuKAogpopia e cuvduaouo
ME TNV avatoAn Tou AAIOU Kal TV Avodo Tng
Bepuokpaciag odnyei otadiakd o€ auf¢non Twv
emmédwy  ToU Oz, O uwnAOTEPEG  TIUEG
OUYKEVTPWOEWV TTOPATNPOUVTAl TO PECNUEPI KOl
Vwpig To atréycupa. ETTeIdr ol oeIdWTIKEG OUaieg
Oev EKTTEUTTOVTAI APECA OAAG XpeldlovTal KATTOIEG
WPEG YIO VO oXNUAaTIoTOUV, Ol TIPOOPONES EVWITEIG
E€XOuv TOV XpOVO va MeTOKIVABOUV atrd TOUG
AvEPOUG TToU TTIKPATOUV. QG aTTOTEAECUA, CUXVE
Ta emiTeda Twv OLEIBWTIKWY EVWOEWYV E€ival
uynAOTEPO  OTIG TTEPIOOTIKEG  TTEPIOXEG  OTTOU
AauBdvouv Xwpa O EKTTOUTTEG TWV TTPOOPOUWV
EVWOEWV.

3.4.1 Emdpdocig otnv Yyeia / Health Effects

To O3 €10£pXETAI OTOV OPYAVIOUO HUE TNV EICTTVON
Kal utTopei va diatrepdoel GAoUG Toug I0TOUG Tou
AVOATTVEUOTIKOU OUCTAMOTOG. Qg IOXUpPO
oZeIdwTIKO avTidpd Pe OAa oxeddv Ta PloAoyikd
uyp& TTou TTapepaivouv OToV PETAPBOAICUO Kal TN
OOUA TWV KUTTAPpWY (auIvo&éa eviUPwWY, aKOPEDTA
AiTidia K.ATT.)

AvaAloya e TIG OUYKEVTPWOEIS Kal T OIAPKEIX
ékBeong uTTopeEl va epeBicel TO AvATIVEUOTIKO
oloTnua TTPOKaAWVTAG Brixa, aicdnua ¢npdTnTag
o010 Aaiud Kkal TTévo oTo OTB0G, PAEYUOVH OTOUG
Tveupoveg  kal  mOav  emMOEKTIKOTNTA  O€
MOAUVOEIG TOU AVOTTVEUOTIKOU. Ta PETPIA ETTITTEDA
O3 ptopei va evoxAjoouv Ta udTia, Tn PUTnN, TO
Aaiud kai Toug TrveUpoveg. H €kBeon o€ XapnAég
ouykevipwoelg Oz €xel amodeixBei 0TI TTPOKOAEI
ONUAVTIKA TTPOCWEIVA PEIWaN aTnNV IKAvVOTNTA TWV
TIVEUMOVWY VO AEITOUPYNOOUV KOVOVIKA, aKOMN
Kal o€ uyieig evAikes. Ta TTaidid, 1dlaitepa autd
TTOU  UTToQépouv  amd  aoBua,  TiBevral
TeEPIOOOTEPO O€ Kivduvo aTrd Tnv €kBeon oto Os.
H €ékBeon oe uywnAd emimeda Oz ouvemdyeTal
Meiwon TnG ToodTNTAG TOU O&uydvou  TTou
avaTivéoupue, yeyovog Tou  emifapuvel  GCOUG
TTaoxouv atd Kapdlayyelokd 1 avatveUoTIKA
VOOTJaTa KAl UTTopEl va 0dnynoel oe e€acBévnaon
Kal kivduvo Bavdrou.

sunrise. Emissions of precursors (NOy, VOCs)
from morning road traffic in combination with
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.

O; 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 Os; can irritate the eyes,
nose, throat and lungs. Exposure to low levels
of Oz 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 NepiBaAArovTikég EmiTrTwoelg / Environmental Effects

To Oz TpokaAei onuavTtikég (nMIEGC  OTIG
KaAAiépyeieg Kal Ta ddon. H kupia {nuid oTa QuTd
gival oTo QUAAWPA TOUG €&V OEUTEPEUOVTWG
BAGTITEl TNV QVATITUEN TOUG KAl KAT ETTEKTACT TN
OUVOAIKA 000¢Id.
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O; 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.
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O1 ¢nuiég TTOU TTapPATNPOUVTAl OTa OEVTIPA ATTO
OUYKEVTPWOEIG uttoa6pou ToU O3
mepIAapBdvouv TpauuaTiopd Kal TPowpn TITWon
TWV QUAAWY, PEIWPEVN IKAVOTNTA GWTOOUVOEDNG,
TTEPIOPIOHEVN avaTITUEN KaBwg kal avénon Tng
TPOCGROAAG Toug ammod éviopa (T1.X. okabdpia).
ETiong, eTTNpPeacovTal GAeG  AerToupyieg
OPYOVIOUWY KOl OIKOOUCTNHATWY  OTTWG Ol
AEIXNvEG Kal N avakUKAWON Twv BpPEeTTIKWV
OUCTATIKWV.

The damage observed on trees from
background Os; levels include injury and
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 MéBodog NMpoodiopiopov / Determination Method

MNa Tov 1TPoadiopioud Tou O3z XPNOIPOTTOIOUVTAI
autopata opyava TTou AeIToupyouv ue BAacn Tn
MEBOBO QWTOMETPIAC UTTEPIWDOUG aKTIVOBOAIOG.
Mpokerralr yia TEOTUTIN MEBODO BacICuéEvn OTO
EupwTraiko MpdTtutro EN 14625:2012.

3.4.4 AmroteAéoparta / Results

Z1nv mepimrwaon Tou Os, Ol OXETIKEG UTTEPPRACEIG
TTOU TrapaTnpouvTal opeilovtal o PeydAo Babuod
OTIG KAIUOTOAOYIKEG OUVONKEG TTOU ETTIKPATOUV
otnv Kutrpo 61Twg €ival ol upnAég BepuoKpaaieg
Kal N uywnAf okTivoBoAia TTou CupBdAAouv oTn
onuioupyia ToUu KABWG Kai OTn dlapeBOPIaKN
puttavon pe TN detagopd Tou Oz Kal Twv
TTPOOPOUWY OUCIWY TOU aTTO TNV  QAVATOAIKN
Meodyelo Kal Ta YEITOVIKA KPATN.

210 ZXAMa 7 @aivovtal o1 €TACIol Péool 6pol Os
yla 10 €706 2019 ka1 010 ZXAMA 8 o1 PEOEG 8-WpPEG
peTproeig Oz yia 1o 2019, TTou KaTaypdenkav oTo
AikTuo MapakoAouBnong MoidtnTag Aépa.

21nv Kutrpo dev rapatnpouvtal utrepBAcElg Tou
wplaiou opiou evnuépwong Tou Koivou (180
hg/m3) Kal Tou wplaiou opiou ouvayepuou (240
pg/m3) Tou kaBopifovTal oTnV vouoBeaia.

AvtiBeTa TTapaTnpouvTal uttepPaccig NG 8-wpeng
TIUAG OTOXOU, YIa TAV TTPOCTACIA TG avBpwWTTIvng
uyeiag, Twv 120 pg/m?3. Emiong yivetal cagég 6T o
apIBuég Twv utrepPaoewy gival HeyaAlTEPOG OTIG
QAYPOTIKEG TTEPIOXEG O€ OUYKPION ME TIG aoTIKES. H
dlapopd auth o@eideTal oTnv EAAEIYN TTapoudiag
povoéeidiou Tou alwTou (TT.X. KUKAOQOPIOKN
Kivnon) oTIG QAYPOTIKEG TTEPIOXEG. O
OUYKEVTPWOEIC MOovoEeidiou Tou alwtou MPEOW
pIag oeIpdg PWTOXNMIKWV avTidpdoewv
Oeopelouv ev pépel To Oz KOl WG €K TOUTOU
TIPOKAAOUV MEIWON TNG CUYKEVTPWOEWS TOU Kal
Kard OouvéTTEla  Jeiwan  Tou  apiBuou  Twv
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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 Os; 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 Oz annual mean
concentrations for 2019 and Figure 8 shows
the 8-hour mean Os concentration for 2019
recorded on the Air Quality Monitoring
Network.

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

On the contrary exceedances of the 120 pg/m?3
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.g. 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.
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uttepPBaccwy.

v Kompo, o uywnAdtepeg  TINEG O3 In Cyprus, the highest Oz levels occur during
TTOPOUCIACOVTAl TOUG KOAOKAIPIVOUG Prveg Adyw the summer months due to the increased
™G augnuévng nAlo@avelag kal Bepuokpaciag Twy  sunshine and temperature during these
MNVWV autwy, TTapdyovTeg TTou ouuPdaAdouv otn  months, factors contributing to its creation.
onuioupyia Tou. ETTiong, autég ogeilovial otn They are also due to the transboundary
diapebopiakr putravon pe Tn getTagopd tou Os kai  pollution and Os  precursor’'s  transportation
TwWv TTPOSPOUWYV ouaIwv Tou amd Tnv avatoAikry from the East Mediterranean and other
Meodyelo Kal Ta YEITOVIKA KPATN. neighboring countries.
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ZxApa 7: Ethoiol péool 6pol Oz atoug Z1aBuoug MNapakoAouBbnong Moidtntag Aépa yia 1o €106 2019.
Figure 7: Oz annual mean concentration in Air Quality Monitoring Stations for the year 2019.
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ZxAua 8: Méoeg 8-wpeg TIuEG 6CovTog (O3) otoug X1aBuoug MNapakoAouBnong Moidtntag Aépa yia 1o £T0G
2019 (MéyioTog nuePnalog HECOG OPOG OKTAWPOU — TIuA ZT1oX0G: 120 ug/m3).

Figure 8: Ozone (O3z) 8-hour mean concentration in Air Quality Monitoring Stations for the year 2019
(Maximum daily 8-hour mean — Target Value: 120 ug/m3).
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3.5 Movo¢eidio Tou AvBpaka / Carbon Monoxide

To povoieidio Tou dvBpaka (CO) civar aépio
dxpwuo, doopo, AyeuoTo Kal EAAPPUTEPO aTTd TOV
agpa. Eival mpoidv areAolg kalong Twv OPUKTWV
Kauoigwy oAAG pTropei va TTapaxBei kar ammd
OPIOHEVEG BloPNXaVIKEG 1 BIOAOYIKEG DIEPYOTIEG.
To CO 0dev eivai aépio TOUu OegpupoknTriou,
ogeidwveTtal Opwg o€ dlogeidio Tou avBpaka (CO2)
ETTNPEACOVTAG £UUEDT TO TTAYKOGHIO KAIMQ.

H peyaAltepn TNy ekmmopmmwv CO  eivalr Ta
OXNMOTA, Ol KEVTPIKEG Bepudvoelg, ol oTabuoi
TTOPAYWYNG  NAEKTPIKOU  peUPATOG,  OIAPOPES
Blounxavikég  dlgpyaoieg  (TT.X.  TTOpAywyn
METAAWY HE eKKAMIVEUON METOAAEUPATWYV) Kal Ol
amoTepwTNpPeG  amoBAATwy. ‘Exouv  €Tmmiong
EVTOTTIOTEI PEUOVWUEVEG QUOIKEG TTNYEG (evepyd
NPaioTeIa, GAYN OPYAVIKWY EVWOEWYV K.ATT.) TTOU N
OUMBOAN Toug OpwGg TTepIopileTal o€ TTOAU XAUNAG
etireda.

Ta uywnAotepa  emmireda  ouykévipwong CO
TTOPATNPEOUVTAI O€ E0WTEPIKOUG, KN agpICOUEVOUG
XWPOUG OTABUEUONG, KTipla KAT& PAKOG ACTIKWY
Opduwv Kal onpayyes (TouveA) pe  €viovn
KUkAogopia.

3.5.1 Emdpdocig otnv Yyeia / Health Effects

To CO avTidpd e TNV aioyAoBivn Tou aipyartog Kai
oxnuartiCel Tnv kapBoguaigoyAoBivn. H kavétnta
NG aigoyAoBivng va avnidpd pe 10 CO €ival
OlakOOoIEC QOpPEG HeEYaAUTepn atrd 600 MPE TO
oguyovo, TTapeuTTodifovTag £T01 TNV IKAVOTTOINTIKNA
MeTagopd Tou ofuydvou oe OAa Ta MEPN TOU
OWHATOG MEOW TWV €PUBPWV QINOCPAIPIWY, ME
OAEG TIG APVNTIKEG VIO TNV UYEIQ OUVETTEIEG.

Ta ouptmrwpara NG dnAntnpiaong Aoyw Tng
ékBeong oto CO c¢ivar  petagu  GANwv o
TTOVOKEPAAOG, N CAAn, n uttvnAia kai n vauTia. €
TTEQITITWOEIS PEYOAUTEPNG €KBeong, MTTOPEl va
TIPOKANBEI €UETOG, ANITTOBUNIA, KWHA 1} aKOPn Kai
Bdavatog, avaloya pe TO PaBud  EAAEwng
ofuyovou. Yy} daTtopa ekTeBeiyéva 0€  uwnAd
emimeda CO JTTOpPEI va UTTOOTOUV TTPOCWPIVH)
MEiwoN TNG TTVEUHATIKAG Toug dlalyelag Kabwg Kal
NG 6paong TOUG.

Ta pépn TOU OWPATOG TIOU  €TTNEEAOVTAI
TTEPIOOOTEPO Eival EKEIVA TTOU €CapTwvTal ATTd TN
oTaBepr) TTapPOxr o§uydvou OTTWG O EYKEPAAOG, N
KapdId Kal TO avaTITUCOONEVO EUBPUO OTIG £YKUEG
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 (CO)
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 NepiBaAArovTikég EmiITrTwoelg / Environmental Effects

To CO cival TTapdv o€ PIKPEG CUYKEVTPWOEIG OTNV
arpooceaipa NG NG, Kupiwg wg TIPoidv  TNG
NPAIOTEIOKAS OpacTnEIOTNTAS, AAAG eTTiong Kal
amd QUOIKEG Kal avBpwTroyeveic TTNyéS (OTTWG
OOOIKEG  TTUPKAYIEG KOl  AVEGEAEYKTEG KOUOEIG
ATTOPPIMPATWY). H KaUon OPUKTWY KOUGCIJwWV
emiong ouvelo@épel otnv TTapaywyrh CO. E¢aitiag
TWV QUOIKWY TTNYWV TOU, N CUYKEVIPWON TOU
METABAAAETAI XPOVO ME TO XPOVO Kal yI' auTd Eivail
eCaIpeTIKA OUOKOAN n okpIBAG METPNON Twv
QPUOIKWY EKTTOUTTWYV TOU.

To CO egival TToAU eupeTdBANTO KOl Bpaxupio agpio
TOU OgppoknTriou Kal €TTiONG ETTIPEPEI  EUMEDN
ouvelopopd oTO QAIVOUEVO EYKAEIGUOU
OKTIVOBOAIOG, auédvovTag TIG CUYKEVTPWOEIG TOU
ATMOC@AIPIKOU HeBaviou Kal TOU TPOTTOCQAIPIKOU
6Covtoc. ECaitiac Tng MIKPAG Tou NuICWAG oTnv
péon Tpotréo@aipa, To0 CO YXpnoIYoTToIRONKE wg
IXVNAATNG TNG 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 volatle 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 MéBodog NMpoodiopiopov / Determination Method

MNa Tov 1poodiopioud Tou CO XpnoidoTTolouvTal
autopata opyava TTou AeiToupyoUlv PeE BAcn TN
pMéBODO  uTTEPUBPNG  PACUATOOKOTTIOG  XWPIG
Olactropd. [lpokerrar  yia  TTPOTUTIN  YEBODO
Baociouévn oT1o Eupwtaikd Tlpotuto  EN
14626:2012.

3.5.4 AmroteAéopata / Results

210 IXAMA 9 @aivovTal ol eTAcIol pécol 6pol CO
Kal oto ZXAMa 10 o1 péoeg 8-wpeg peTpioeig CO
TTOU Kartaypd@nkav oTOoUG 21a6poug
MapakoAouBnong MoidtnTag Aépa kard 1o 2019.

ATTO Ta TTI0 KATW dlaypAPPaTa €ival EPOAVES OTI O€
Kapia TepitrTwon dev TTapaTnpeital utrépRacn Tng
péong okTdwpng oplakng TIUASG Twv 10 mg/m3

(10.000 upg/m3) TOU oOpileTal  OTN  OXETIKA
vopoBeaia. O augnuéveg TINEG TToU
TTapaTnEoUVTal  KATA TN XEIMEPIVA  TTEPIOdO
ogeilovtal a@evog oTIG auénuéveg ekTTouTTég CO
(wnASTepPN KATavaAwon Kaugigou AOYW
Bépuavong) Kol apeTépou  OTIC  OUOCMEVEIQ
METEWPOAOYIKEG OUVONKEG didxuong

(Beppokpaciokr)  avaoTpo@r), aO0BeveiG  AVEUOI
K.ATT.) TTOU ETTIKPATOUV TNV €TTOXA AUTH.
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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 2019.

As shown in the figures below there is no
exceedance of the 8-hour mean CO
concentration of 10 mg/m? (10,000 ug/m?®) 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.
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ZxAua 9: Etioiol yéool 6pol CO aTtoug 2T1aBuoug MNMapakoAouBnaong Moidtntag Aépa yia 1o €106 2019.
Figure 9: CO annual mean concentration in Air Quality Monitoring Stations for the year 2019.

Zuykévrpwon / Concentrtation (ug/m3)
= N w N
o o o o
o o o o o
D
N
_ -(J.I
'—\

NICTRA
LIMTRA
LARTRA
PAFTRA
PARTRA
NICRES
MARIND
AYMBGR

36



Errjoia Texvikn) Ek6gon Moidtnrag Aépa 2019 — Annual Technical Report Air Quality 2019

3000 \icTRA

i 3
2ISOOConcentratlon (Mg/m3)

2.000
1.500
1.000

500

0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

3000 \ICRES

i 3
2.SOOConcentratlon (Mg/m?3)

2.000
1.500
1.000

500

0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

3000 ) IMTRA

Concentration (ug/m3)

N ol

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2.000

1.500

1.000

500

0

3000 | ARTRA

i 3
2.SOOConcentratlon (Mg/m?3)

2.000
1.500
1.000

500

0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

3000 HAFTRA

i 3
2ISOOConcentratlon (Mg/m3)

2.000
1.500
1.000
0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

3000 bARTRA

i 3
2.500C0nc entration (ug/m3)

2.000

1.500

1.000
500

0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

3000 \IARIND

i 3
2ISOOConcentratlon (Mg/m3)

2.000
1.500
1.000

500

 Motpinuivie e A vheld

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

3000 AYMBGR

i 3
2.SOOConcentratlon (Mg/m?3)

2.000
1.500
1.000

500
- avtssunibiasioniivpivelidifis
0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

ZxAua 10: Méoeg 8-wpeg TINEG povoéeldiou Tou GvBpaka (CO) otoug 2taBpoug MapakoAouBnong lMoidTnTag
Aépa yia 1o £1og 2019 (Opiakr TiuA PéyioTou nueEPalou péoou épou okTawpou: 10.000 ug/m3).

Figure 10: Carbon monoxide (CO) 8-hour mean concentration in Air Quality Monitoring Stations for the year
2019 (Limit Value of maximum daily 8-hour mean: 10,000 pg/ms).
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3.6 Alwpoupeva Zwpartidia / Particulate Matter

Ta Aiwpouueva Zwpatidia (AY), emiong yvwoTé
KAl WG owuaTidIakn putravon, ammoTeAouvtal aTrd
éva oUvOeTO Miypa OTEPEWYV OAAG Kal uypwv
ouCIWYV, TIOU Yevikd TepIAaufBdavouv  OEiva
OucoTaTIKA (VITPIdIO KOl  COUAQIdIa), opyavikd
OUCTaTIKA, METOAAQ, OKOvn Kal Ao, aiBAAn
(dvBpaka), avopyava GAata OTTwG To OAdTI TNG
Balacoag kalr agpoaliepyioydva (KOKKOUGS yupng
Kal OTrépIa PUKATWYV). X€ AUTH TV KATnyopia ol
OUo kupidTepol  pUTTOI, Ol  OTToiolI  gyEipouv
ONMavTIK avnouxia yia Tnv avepwTrivn uyeia,
gival Ta AXipp kar AXzs. To oxAua Twv AX
TTOIKIAAEL, JIa Kal TTOANEG QOpéEG aTToTEAOUVTAI ATTO
OUCOWMOTWOEIS TTOAWY UAIKWY, Kal yia To AGYO
autd 1o péyeBOG TOuG XapakTnpiletalr atmd Tnv
Aeyopevn agpoduvapikr SIAUETPO Toug, OnAadn
atro 1N JSIAUETPO MIag 1I00dUvVapng agaipag. ‘ETol
AoImov, Ta AZio €ival QlwWPOUNEVA CWHUATIOIO E

agpoduvapiky OlIduETpo  PIKpOTEPN atmd 10
MIKpOPETpa (Um), evw Ta AZ,s €ival akoun
MIKpOTEPQ owparidlq, onAadn €Xouv

agpoduvapiky OIANETPO  MIKPOTEPN amd 2,5
MIKPOPETPA (Um).

Ta AZ TrapdyovTal Yevikd WG  UTTOTTPOIdV
OIGPOPWY  XNUIKWV 1 QUOIKWY  dIadIKaCIWV.
Baoikég avBpwTToyEVEIC TINYEC EKTTOUTIAG €ival Ol
Blounxavieg  emegepyaniag  OpUKTWV  (TT.X.
TOIMEVTOTIOIEI), Ol JEYANEG POVABESG Kauong (TT.X.
NAEKTpOTTAPAYWYOi oTaBpoi) kai Ta oxAuara. Ol
ouvnoEoTepeg  QUOIKEG  TNYEG  AlWPOUPEVWV
2wuamidiwv €ival n okévn TIOU TTPOEPXETAI OTTO
ETTAVAIWPNON  KATAKABAUEVWY  CWMaTIdiWY o€
OKAAUTITEG OTTO PBAAOTNON TTEPIOXEG ME  ENPO
KAiga, To aAdT TNG BAGAacoag, o1 TTUPKAyIEG, Ol
NPAIOTEIAKEG EKPAEEIS KAl OI BUEANEG OKOVNG.

Ta AXys TTPOKUTITOUV OTTO TIG TTNYEG KAUONG Kal
ammd ToV XNMIKO PETAOXNMATIONO aépliwv PUTTWV
otnv atuéceaipa. lNa Tapddeiyuya, 1O Q€pPIO
O10eidlo Tou Ociou peTaTPETTETAI Yypriyopa OE€
MIKpG cwuatidla Bgiou PeTA TNV atTeAeuBEpwaon
TOU OTTO TIG EYKATAOTACEIS TTAPAYWYAS EVEPYEIQG
Kal Ta xutApia. Ta MIKpOTEPA CwaTidIa €ivail
ouvnBwg TTIo eTTIKIVOUVA aTTO Ta PeyaAUuTEPD BIOTI
eioépxovral Mo PaBid oToug TTveUPoveg, OTTOU
eykaBioTavrar kair  TTpokaAouv BAGBeg oTOUG
guaiocbnToug 10TOUG  TTOU  €UTTAéKOVTOI  OTNV
avtaAdayr] Tou aépa. Ta HIKPOTEPA CwuaATidIa
€Tmiong, TTapEXOuV MeEyaAUTEPN  OUVOAIKA
EM@AVEID YIO TNV TTPOYMATOTTIOINCN  XNMIKWV
avTidpdocwy, KdvovTag EUKOAOTEPN v
TTPOOKOAANCN O€ QUTA TOEIKWV OUCIWV OTTWG T
ixvn METAAWV. TEAog, Ta MIKPOTEPA CWHATIOID
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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,
PMip and PM.s. The shape of PM varies, as
they often consist of agglomerates of many
materials, and therefore their size s
characterized by their aerodynamic diameter,
that is, the diameter of an equivalent sphere.
PMip 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:s 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
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MTTOpOUV  va  TTOPAMEIiVOUV  OTOV  a€pa  yia
€BOOUAdEG N MAVEG KAl ETTOMEVWG WTTOPOUV va
METaQePBOUV O€ HeyAAeg ammooTdoelg amd Tnv
TNynR Toug. AvTtiBeta Ta peyaAlTeEpa Cwuatidla
evatoTifevTal ypnyopoTePa atrd Ta PIKPOTEPA Kal
ETTOUEVWG ATTOTEAOUV KivOUVO KUpiwg KOVTA OTnv

TTNyn TOuG.
3.6.1 Emdpdocig otnv Yyeia / Health Effects

Ta AZ evatroTiBevTal KUpiwg 0TOUg TTVEUUOVEG Kal
ME TNV TTAPOOO TOU XPOVOU ETMIPEPOUV CGOPRAPES
BAGBec otnv uyeia o1 otroieg TepIAapBdavouv
emdeivwon TNG BpoyxiTidag o€ evAAIKEG Kal TTaIdIG
ME TTPOUTTAPXOVTA QVATIVEUOTIKG TTPpoBAAuaTa,
MIKPEC aAAG onuavTiKEG aAAayEG OTn AsIToupyia
TWV TIVEUPOVWVY 0€ HIKPA TTaidid Kal  aipvidio
Bdavato 0¢ nNAIKIWPEVOUG  UE  KOPBIAKA  Kal
avaTrveuoTIKA TTpoBAAuaTa. MNpoBARuaTa, mmiong,
MTTOpEl va gu@avioTouv Oe a0BUATIKOUG Kal Of€
aropa  Pe  aMAepyieg. ZTa onuepiva  eTitreda
ouykévipwong AZ, n TOIKIANiQ Kal n ouxvotnta
TWV OUNTITWHATWY (BpaxutrpdBecua
armmoteAéopaTa) auédvovtal Pe TNV aog¢non Tng
OUYKEVTPWONG Twv AZ.

MakpoTrpdBeopa, n ékBeon ota AX utropei va
TIPOKAAECEl CNUIG OTOUG TTVEUMOVIKOUG 10TOUG,
odnywvTtag ae XPOvIa AvaTIVEUCOTIKA TTaénon,
Kapkivo kal  Tpoéwpo  Bdavato. AX  armd
Biounxavikég TTNYEG (TT.X. XUTAPIA) CUVEICPEPOUV
oTov UWnAG pubud eu@AvIoNG KAPKiVOU TOu
Tveupova. Ta oupTrITwpata XpoOviag TTVEUNOVIKNG
TTABnong cuoxeTiCovral Ye Ta €TiTTEdA TWV AZ Kal
Ol ouxvoTNTEG TwV Bavdatwv cuoxeTiCovral Pe TN
putravon a1ré AZ.

Ta Taidid €ivar n 1Mo €uaiodntn opada Tou
TTANBuUopoU. MpdoaTeg PEAETEG deixvouv OTI Ta
TaidId  el0TTvéoUV  BaBUTEPa OTOUG TTVEUUOVEG
Toug AZ og oxéon Je Toug eviAikeS. ETTiTTAéoy, Ta
Tadid  TepvoUv  TTEPIOCOTEPO  XPOVO  OF€
eEWTEPIKOUG XWpPoug OTTou n putravon amd AZ
givar ouvABwg uwnAdTEPN Of OXEON HE TOUG
EOWTEPIKOUG XWPOUG, €KE KIvoUvTal TTIO €viova
Kal Ol avaTtIvoEG TOUG YivovTal TTIo YPHYOPES Kal
mo PabiEg. Emiong, ta Taidid mou fouv o€
TTEPIOXEG ME  UWNAOTEPEG OUYKEVTPWOEIG AZ,
geM@avifouv ouxvoTepa KpuoAoynuara, Prixa Kai
GAa  oupTITwpoTa Ta OTToid Ogv  eU@aviCouv
TTadI& TTou (ouv O€ TTEPIOXEG ME XAUNAOTEPN
puTtravon.

are 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.g.
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 MNMepiBaArovTikég ETiITrTwoelg / Environmental Effects

Ta AX otnv atgoo@aipa €xouv E£TTiong TTOAU
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PM also have very important environmental
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ONMAVTIKEG TTEPIBAAAOVTIKEG OUVETTEIEG OTTWG:

o Amoppo@ouv  kal dlaxéouv TNV  OpaTN
OKTIVOBOAia, TTEpIoPIfovTag TNV OpATOTNTA TNG
ATHOC®AIPAG KAl CUPPBAAAOUV apvnTIKA OTO
QAIVOUEVO TOU BepoOKNTTIOU.

o  XpNOIYEUOUV WG TTUPAVEG CUNTTUKVWONG Yid
TN dNMIoupyia VEQWV.

e ’'Exouv  onuavriko
avTIOPATEIG.

poONO 0t  XNMIKEG

o [lpokahoUv Cnuiég o€ dIAYOoPA UAIKA OTTWG Td
updouata, TOa KTipid KAl Ta  ayaApaTta
TIOAITIOTIKNAG agiag.

EmmpooBeta, ueplkéG ammd TIC MO  OOoPBapEg
OIKOAOYIKEG ETTITITWOEIG OPEIAOVTAI OTN PETATPOTTH
TWV OEPIWV EKTTOUTTWV Tou Oloeidiou Tou Beiou
Kal Tou povogeldiou Tou adwTtou ot O&Iva
cwpartidla, Ta otroia akoAoUBwg TTé@TOUV 0T N
MEOw uypnAg (6§ivn  Bpoxn, Xiov) n gnpng
(owpaTidia) evamoéBeong. Ta O&iva cwuartioia,
aAAACouv TN XNUEIa TWV YAUKWY VEPWYV, a@aIpOUV
METOAAG ammd TO £€D0a@og Ta oTroia EetTAévoval
apyoTepa O€ XEiPappOouUg Kal o€ OuvOUAOUO HE TO
Ofov OUuVvEICPEPOUV  OTNV KATaoTpon Twv
daowv.

effects such as:

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,
show) 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 o0zone
contribute to deforestation.

3.6.3 MéBodog NMpoodiopiopov / Determination Method

MNa Tov TPoadIopIcPd Twv AX OTnV ATHOC@AIPA
e@appodovtal duo pEBodol. H TpwTn Baciletal o€
autéuoTa  Opyava  ouveXoug  PETPNONG  TTou
AeiIroupyouv pe Bdaon tn p€Bodo TNG PIKPOLUyIong
ME TTOAAOPEVO EKAETITIOPEVO KWVOEIBEG OTOIXEIO
(TEOM). Tétola autopata  opyava  PpiokovTal
otoug  KukAogoplakoug ZT1abuolsg Asukwoiag,
Nepeoou, Napvakag, MNagou kai Mapahiyviou, 01O
Biounxaviké 2taBud Zuyiou kai oTtov 2T0Bud
YtmoBdbpou Ayiag Mapivag =uAhidtou. Ol
METPAOEIG QUTEG TPOPODOTOUV TNV I0TOOEAIDA yia
TNV TTOIOTATA TOU a€pa Kal €TO1 ETTITUYXAVETAI N
EVNUEPWON TOU KOIVOU O€ TTPAYHATIKO XPOVo.

H &eutepn péBodog PaciCetal oto Eupwraikd
Mpoétutto EN12341:2014 kol TTPOKEITAl yia TNV
TPOTUTTN OTOBUIK HEBODO TTPOCdIoPIoHOU TNG
OUYKEVTPWONG TWV  AIWPOUPEVWY  CWHATIOIWYV
AZ,s5 Kol AZio. H péBodog autr epapuodletal o€
6houg TOUG oTaduoug TOU AIKTUOU
MapakoAouBnong MoidTnTag Aépa Kal aTToTEAET TO
emionuo epyaleio pETpNoNg Twv AX Ot OAEG TIG
EupwTraikég xwpeg. OtroiadhtroTe atroteAéopuaTa
utroBdAAovTal oTa EupwTraik& 6pyava
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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 PMip and PM.s 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
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TTPOEPXOVTal aTmd TNV €QApUoyr TnG MEBOdOU
authc. ‘ETor kal Ta atmmoteAéopata yia 1a AZ TTou
TTapouaialovTail oTOo ETTOUEVO KEQAAQIO
TIPOEPXOVTAl ATTO TNV €QAPPOYA TNG TTPOTUTING
OTAOUIKAG NEBOSOU.

3.6.4 AmroteAéopaTa / Results

210 ZXAMa 11 tapoucialovral oI €TACIOI PECOI
6pol yia Ta AZio Kal 0T0 ZXAMA 12 0 apiBUog Twv
uttepfaocwyv oe KABe oTaBUO yia Tnv TEPiIodO
2010-2019 Tou kataypagnkav oTo  AikTuo
MapakoAolBnong TlMoidtnrag  Aépa  pe  Tnv
TPOTUTIN OTOBPIKA MéBO0dO. Eivalr exkdBapo oI
TTapoucidlovTal uttepPAcelg, TOOO TNG €TACIOG
oplakig TIUAG Twv 40 pg/m® yia 1o AZip TTOU
opifeTal 0Tn OXETIK vouoBeoia, 600 Kal Tou
EMTPETTOUEVOU apIBPoU Twv uTTEPBACEWY TTOU
opiCetal oTig 35 uTTEPPATEIG KAT £TOG.

method. Thus, the results for the PM presented
in the next chapter are derived from the
application of the standard gravimetric
measurement method.

Figure 11 shows PMiy annual mean
concentration and Figure 12 shows number of
PMiy exceedances per year for the period
2010-2019 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 pg/m3 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 / EPARTPA =ENICRES = LIMRES mZYGIND
Zuykévrpwon (ug/m3) MARIND ®AYMBGR =TROBGR ®CGRBGR
60 = |NIBGR uSTAVBGR
50
40 I :
30
20
10
0
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

ZxApa 11: Emoiol péoor 6pol AZio otoug 2taBuoug lMapakoAouBnang MoidtnTag Aépa yia Tnv TrePiodo

2010-2019 (ETAoia opiakn TiuA: 40 pg/m3).

Figure 11: PM1o annual mean concentration in the Air Quality Monitoring Stations for the period 2010-2019

(Yearly limit value: 40 pug/ms).
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IxApa 12: ApiBuog utrepBfdocwy ava £T0G TNG NUEPATIOG OPIAKAG TIMAG AXio OTOUuG 2T0Buoug
MapakoAouBnong MoidtnTag Aépa yia Tnv epiodo 2010-2019 (ApIBudG eMTPETTWY UTTEPRATEWV: 35).
Figure 12: Number of exceedances per year of the PMio daily limit value in Air Quality Monitoring Stations
for the period 2010-2019 (No of permissible exceedances: 35).

210  emopevo  didypappa  (ZxApa  13),
TTapoucidfovtal ol €TACION  PECOI OpOlI  TTOU
kataypdenkav oto Aiktuo MapakoAouBnong
Moiétntag Aépa yia Ta AX,s KATé £T0G yia Tnv
mepiodo 2010-2019. TMa TNV OUYKEVTPWON TWwV
AZ,5 oTn vouoBeoia opifeTal oplaki TIMA YIO
Tepiodo evog €Toug ion pe 25 pg/md péxpr TIg
31.12.2019 kai 20 pg/m® amd 10 £€10G 2020 KOI
ETTEITA, EVW OEV UTTAPXEl APIOUOG ETTITPETTOUEVWV
uttepBdocwyv. Ommwg @aivetal oto ZxAWa 13, n
kardoTtaon BeATiwvetal aioBntd Ta  TEAEUTAIO
Xpovia.

The following diagram (Figure 13) shows the
annual average values of PM_ s per year for the
period 2010-2019 recorded in the Air Quality
Monitoring Network. For the concentration of
PM:s in the legislation, the yearly limit value is
defined to 25 pg/m? until 31.12.2019 and to 20
pug/m? 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: EtAgiol péoor 6pol AXzs otoug ZT1aBpoug MNapakoAouBnong lMoidtntag Aépa yia Tnv Tepiodo
2010-2019 (Etroia opiaknA TiuR: 20 pg/m?).

Figure 13: PM2s annual mean concentration in Air Quality Monitoring Stations for the period 2010-2019
(Yearly limit value: 20 pg/ms).
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210 XXApata 14 ko 15, 10OU akoAouBouv The following Figures 14 and 15 show the
TTapoucidlovTal ol NUEPNOIEG OUYKeEVTPWOEeIG AZip  daily mean concentration of PMi and PMzs in
Kar  AXps, avriotoixa, OToug  2TaBuoug the Air Quality Monitoring Stations for the year
MapakoAouBnong lMoidtnTag Aépa yia 10 2019. 2019. As it can be shown in Figure 14, the
Omwg @aivetal oTa dlaypduuata Tou XxAdatog daily limit value of 50 pg/m® for PMyo is
14, n nuepnaoia opiaki TiA Twv 50 ug/m? yia Ta  exceeded in different cases at several stations
AZio TapaBidleTal 0 apkeTéEG TEPITTTWOEIG o€  of the network.

QPKETOUG 2TaBUOUG TOU BIKTUOU.
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ZxAMa 14: Huepnoia auykévipwaon AlwpoUuevwy ZwHaTIdiwy pe agpoduvapikh didueTpo 10 um (AZi0) OTOUG
>100p0U¢ MapakoAoubnong MoidtnTag Aépa yia 1o €106 2019 (Huepriola opiakn TiuA: 50 pg/ms).

Figure 14: Particulate Matter with aerodynamic diameter 10 ym (PMzio) daily concentration in Air Quality
Monitoring Stations for the year 2019 (Daily limit value: 50 pg/m3).

45



Errjoia Texvikn) Ek6gon Moidtnrag Aépa 2019 — Annual Technical Report Air Quality 2019

100 100
NICTRA NICRES
Concentration (pug/m3) Concentration (pg/ms3)
80 80
60 60
40 40
20 l 20
‘ MMWWMU WU W"‘M
0 0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
100 100
LIMRES PAFRES
Concentration (pg/m3) Concentration (ug/m3)
80 80
60 60
40 40
20 20
mJM«WW*M" v Moy
0 0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
100 100
PARTRA AYMBGR
Concentration (ug/ms3) Concentration (ug/m3)
80 80
60 60
40 40
) ) Pl WL‘
0 0 'M
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

ZxyApa 15: HuegpAola ouykévipwon AlwpoUuevwy ZwuaTidiwy pe agpoduvapiky) dIdueTpo 2,5 uym (AXzs)
oToug Z1abpoulg MapakoAouBnaong MoidtnTag Aépa yia 1o €1og 2019.

Figure 15: Particulate Matter with aerodynamic diameter 2.5 ym (PMas) daily concentration in Air Quality
Monitoring Stations for the year 2019.
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3.6.5 AvdAuon Tnywyv mpoéAeuong Alwpoupevwy ZwaTidiwy / Particulate Matter Source

Apportionment Analysis

O1 xwpeg NG Meooyeiou, avdueod TOug KAl n
Kimpog, emnpedlovial o€  onuavtikd  Pabud,
eCaItiag TNG €yyutnTtdg TOUuG ME TIGC AVUBPEG Kal
HEPIKWG Avudpeg TTEPIOXEG TNG Bopeiou AQPIKNAG Kal
™G Méong AvatoAng. H okdvn petatoTrideTal Kal
pMeTagépeTal oTnv KUTTpO O€  OXETIKA  XaunAd
UpoueTpo. 2Toug ZTaBuoug lMapakoAoubnong
MoiotnTag Aépa otnv KUOTpo OnMEILVETAl €Vag
ONMavTIKOG  apIBudg  emeicodiwy  okovng KAaBe
XPOVO HE CUVETTEIA TIG WNAEG TINEG OUYKEVTPWOEWV
AZ.

To kAipa cival évag onuavtikog TTapdyoviag TTou
ETTNPEAdel TN METAQOPA OKOVNG Kal TN ouxvotnTa
EMQAVIONG TWV ETTEICOBIWY. Ta eTTEICOdIA PE TIG
uWnAOTEPEG TIMEG AZip TTAPATAPOUVTAI KOTA TIG
TEPIGOOUG ™mg Aavoigng-kahokaipiou Kal
@OIVOTTWPOU Kal aTTodidovVTal OTA CUXVA ETTEICODIA
METAQOPAG OKOVNG aTTd T Zaxdpa Kal AAAEg
EPAMOUG KATA TIG CUYKEKPIMEVES TTEPIODOUG.

Emiong, o1 wnAég Bepuokpacieg kar n PeyAAn
¢npacia Tou  emKkpatouv otnv  Kompo o¢
OUVOUOOWO e TRV EAAEIYN vepoU, ouuBAAAouy, wg
QPUOIKG QaIvOUEVO, TNV eTTavaliwpnon Twv AX amod
OpbpoUG, OKAAUTITEG TTEPIOXEG EVTOG TTOAEWV N
YEWPYIKEG KAl AAANEG TTEPIOKEG TTOU OUVOPEUOUV E
I TOAeig. Qg armotéAeopa, TTapatneouvIal
auénuéveg OUYKEVTPWOEIG AZip KOl QVTIOTOIXEG
utTEPPRAOEIG TNG 24WPNG OPIAKAG TIMNAG.

Ektég atrd Tn petagopd okoOvng atmmo TIG EPMUOUG
™G Boépeiag AgpikAg kal TG Méong AvaTOANG,
OnNUavTIKA €ival Kal n €I0pof AX OTnNV avatoAikh
Meadyelo, TTou dnpioupyeital ammd Tn diIGBpwan Tou
£0AQPOUG AOYW 10XUPWY QVEPWY OTN XEPOOVNOO
Twv BaAkaviwv kai Tnv Toupkia. Etriong, 10
BaAdoolo AGAag atroteAei  GAAN IO onUOVTIKA
QUOIKA TNy TIOU OUVEICQEPElI ME  ETTIPOPTION
owpaTdiwv oTnv TTepIoxf Tng Meooyeiou kai €10IKA
otnv TepiTTwon Tng Kumpou 1mou gival vnoi kai
TEPIBAAETAI TTO TN BAGAQCOA.

H nuepriola diakupavon Twv emTmédwv AXio O€
OlaQopeTIKOUG 0TABUOUG oTnV KUTTpo uttodnAwvel
TNV  Tautoxpovn ekOAAwoON UTTEPPACEWY O
KUKAOQOPIaKOUG,  OIKIOTIKOUG  Kal  oTaBpoug
utToBdBpou. O CuyXPOVICHOG AUTOG ELPAVIONG TWV
uTTEPBAcEwWY ONUEIWVETAl Yo OAa Ta €T TTOU
UTTAPYXOUV  MPETPNOEISC KOl UTTOBEIKVUEI TNV
TpoéAeucn oOKOvng aTmd  QUOIKEG Tnyés. Ta
ETTEICO0IA  OKOVNG  TTOPATNPOUVTAl  KUPIWG O¢€
ETTOXEG  METABaONG ammd  XAUNAEG O€  UWNAEG
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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 PMjo
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 PMji, 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 influx 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
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OepuoKpaaieg Kal avtioTpoa.

Ta teAeuTaia xpdvia otnv TpooTrddeia Tou 10 TEE
ws n Apuodia Apxp va OIKAIOAOYACEl TNV [N
TMenon TG opilakAG TIWAG  yia  Ta A
TIpaydaToTIOIEl  avdAuon  Tnywv  TTPoEAEUONg
Alwpoupevwy  Zwuamdiwv  PE  agPOBUVAUIKN
OIGuETPO  PIKPOTEPN  Twv  10um  (AZw). H
peBodoAoyia TTou ypnoiyoTroigital BacieTal oTov
Odny6é «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”, TTou
Kukhogpopnoe n  Eupwtaikp EmTpoty  Tov
®eBpoudpio  TOoU 2011, ZUpewva  PE  TIG
omoBoTtpoxiég (HYSPLIT) mmou dnuioupyouvTal pe
Bdaon Tov 1o TTavw Odnyo, @aivetal 4TI CUUBAVTA
peTagpopds okdvnG ekTOG atTd TRV AQPIKA (Zaxapa)
AauBdvouv xwpa kal ammd Trepioxés TG Méong
AvatoAig kal Tng Eupwtng. H Oigpelvnon Tng
TPoéAeucng Twv AXig €XEl EVIATIKOTTOINGE PE TN
OUCTNUATIKA XNMIKA avaAuon @QIATpwY GUAANOYAG
okévng.

‘ET01, yIa T0 €706 2019, atodeixbnke 6Tl 0 PEYIOTOG
apiBuog Twv nuepnoiwy utrepBdoewv AZip TToU
onueiwbnkav otnv Kutrpo, YeTd aTTd TNV agaipecn
EKEIVWV TTOU o@eilovTal g QUOIKEG TTNYEG gival 25,
onAadn mo kKATw amod TG 35 uTTeEpPAcEIC TTOU
EMTPETTOVTIAI  CUP@QWVA  HPE  TIG TIPOVOIEG  TNG
Odnyiag 2008/50/EK kal wg ek ToUTOU, OEV UTTAPXEI
uttépBacn TnG 24wpng OpPIOKAG TIMAG yia Ta AZio
(50 pg/m?). AmodeikvUeTal €Tmiong OTI, HETA TNV
a@aipeon TNG CUVEICPOPAS TwV AZip ATTO PUOIKEG
mnYyéC o¢ e€TAOIa KAiMaka (4,5 pg/m® amd okdvn
atd TN Zaxdpa kai 3,3 pg/m® amoé Baldoacio GAag),
n emoia péon Ty (Kukho@oplakog  ETabuog
Aeukwoiag) Kupaivetal ota 33,5 pg/md  Kal
emmopévwg Oev  UTTApPXEl UTTEPPBAON TNG €TNOIAG
OpPIaKAG TIUAG yia Ta AZ1o (40 pug/md).

Me Bdon tnv Odnyia 2008/50/EK, utrepBAaoelg TTou
opeilovTal oe eKTTOUTTEG AZ1p OTTO QUOIKEG TTNYEG
(Bahdoolo GAag, okovn atmmd Zayxdpa) egaipouvral.
lMNa Tov uTTOAOYICHG TOU TTOCOOTOU TNG OKOVNG Kl
TOU GAQTOG OTTAITOUVTOl XNMIKEG QAVAAUCEIG TTOU
gival apketa emmimoveg. To LXAMa 16 TTapoucidlel
Ta emiTeda Kal TNV TTOCOCTIQIA CUPMETOXN TNG
oKovng oTtov 21aBud  YmoRdBpou EMEP-Ayia
Mapiva =uAidTou pe Baon TIG XNMUIKEG avaAUoEIg yia
10 €10G¢ 2019. Eivan £ekdBapo 611 n okdévn atmmd Tnv
AQPIK Kal TIG YEITOVIKEG AVATONIKEG TTEPIOXEG
Kupaivetal ota 3,4 pug/m® | mepitou 10 17,2% NG
owuaTidlokAG HAlag, TTOo0O0TO QPKETA ONUAVTIKOG.
A¢ onueiwBei 6T AauBdavovrtag um oyn TN
OUMMETOXN TNG oKOvNG AUTAG Kal Tou BaAdcaoiou

vice versa.

In recent years, in its effort to justify the non-
compliance with the limit value for the PMjo,
DLI as Competent Authority has been
analyzing sources from the Particulate Matter
with an aerodynamic diameter of less than
10um (PMaig). 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 PMiy has been
intensified by the systematic chemical
analysis of dust collection filters.

Thus, for the year 2019, 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 25,
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 PMio (50 ug/m?3). It also
turns out that, after deducting the contribution
of the PM10 from natural resources on an
annual basis (4,5 pyg/m*® from Sahara dust
and 3,3 pg/m® from sea salt), the annual
average value (Nicosia Traffic Station)
ranges from 33,5 ug/m? and therefore there is
no exceeding the annual threshold value for
PMaio (40 pg/m?).

Based on Directive 2008/50/EC,
exceedances due to PMji, 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 PMjo concentrations and percentage
participation in EMEP-Ayia Marina
Background Station based on the chemical
analyzers for 2019. It is clear that dust from
Africa and neighboring Eastern areas range
from 3,4 ug/m? or about 17,2% of the particle
mass, which is a significant percentage. Note
that taking into account the participation of
this dust and sea salt (2,4 pg/m3 in the
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GAatog (2,4 ug/m3) otov XT106u6 YmoBdBpou EMEP-Ayia Marina Background Station,
EMEP-Ayia Mapiva, ol utteppdaocig peiwvovtal ammé  exceedances are reduced from 4 to 0.
4 o€ 0.
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2019
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2UVOAIKOG apIBUOG NUEPNOIWY PHETPACEWY / 339
Total no of days with measurements
2UVOAIKOG apIBud6g nuephoiwy uttepBAcewy / 4
Total no of daily exceedances
2UVOAIKOG apIBPGG NUEPHOIWY UTTEPBACEWY OE NUEPES YE XNMIKA cuoTaon / 4
Total no of daily exceedances in days with chemical analysis

o ApIBudg uttepPaoewv AOYw QUOIKWY TTHYWV (OKOvn atré Bépeio Agpikr kal Méon

AvaTtoAn, BaAdoaoio dAag) / 4
No of exceedances due to natural events (dust from North Africa and Middle East,
sea salt)
o ApIBu6G uttEpPACEWY AOYW avBpWTTOYEVWV TTNYWY / 0
No of exceedances due to anthropogenic sources
2UVOAIKOG apIBuog adikaioAdynTwy utrepRdocwy / 0

Total no of unjustified exceedances

ZxAMa 16: Zuykevipwoelg AZio oTov Z1abud YmoRdbpou Ayiag Mapivag ZuAidtou Trpiv Kal PETA TNV
agaipeon okdvNG ammd QUOIKEG TTNYEG (OKOvn atrd Zaxdpa kai Méon AvatoAl kai B6aAdoalo dAag) yia 1o
20109.

Figure 16: PMio 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 2019.
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To ZxApa 17 Trapoucidlel Ta eTmireda KAl TNV
TTOCOOTIOId  CQUMMETOX TNG  OkOvng  aOTOoV
Kukhogopiakd 2T1aBud Acukwoiag pe Bdon TIg
XNUIKEG avaAuoelg yia 1o 2019. H okdvn atd tnv
AQpPIKA Kal TIG YEITOVIKEG AVATOAIKEG TTEPIOXEG €ival
uTTEUBuvVN yia 4,5 ug/m3 Trou avtioToixei ato 10,9%
NG pacag. Aaupavovtag utr Own Tn CUPHPETOXA TNG
okévng authg kal Tou BaAdocoiou dAatog (3,3
ug/m3), ol utrepBaceic atov Kukho@oplakd ZTabud
NAeukwaoiag yia TNV TTEPiIodO TTOU UTTAPXOUV XNMUIKES
avaAuoeig peiwvovTtal atrd 69 og 25.

Ta OuykevipwTIKA OTOoIXEia TOU apIBuolu Twv
utreEpPAcewyv AZip TIPIV KAl PETA TNV aQaipeon
oKOvNG a1Td QUOIKEG TTNYEG (OKOVN ATt Zaxdapa Kal
Méon AvartoAry kai BaAdoaio aAag) oTov ZTaBuo
YtoBdabpou Ayiag Mapivag =uAhidtou Kal OTOv
KukAo@opiakd ZTabud Asukwaoiag yia 1o £€1og 2019
@aivovTal oTov Mo KATw Mivaka 4.

To ZxAua 18 Tmapoucidlel TO  TTOCOCTO
OUVEICQOPAG TWV OIOPOPETIKWV TNYWV
TpoéAeucng  Twv  CcwPaTdiwv  oTov  ZTaBPO

YtoBdabpou Ayiag Mapivag =uAhidtou Kal OTOv
KukAo@opiakd 21aBud Asukwaoiag yia 1o €1o¢ 2019.
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Figure 17 shows PMio concentrations and
percentage participation in Nicosia Traffic
Station based on the chemical analyzers for
2019. Dust from Africa and neighboring
Eastern areas is responsible for 4,5 pg/m?3,
which corresponds to 10,9% of the mass.
Note that taking into account the participation
of this dust and sea salt (3,3 pug/mq), in the
Nicosia Traffic Station for the period when
chemical analysis existing, exceedances are
reduced from 69 to 25.

The PM 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 2019 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 2019.
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2UVOAIKGG apIBUOG NUEPNOIWY PHETPATEWY /
Total no of days with measurements

362

2UVOAIKOG apIBuog nueproiwy utrepRaocwy /
Total no of daily exceedances

69

2UVOAIKOG apIBUOG nuepraiwy UTTEPRACEWY O€ NUEPES PE XNMIKA cuaTaon / 69

Total no of daily exceedances in days with chemical analysis

ApIBUO6G uTTEPPACEWY AOYW QUOIKWY TINYWV (OKAvn atmd Bopeio Appiki kai Méan

AvaTtohln, Bahdoolo dhag) /

No of exceedances due to natural events (dust from North Africa and Middle East,

sea salt)

44

Ap1Bu6G utTepBAcewV Adyw avBpwTToyevwv TThywy /

No of exceedances due to anthropogenic sources

25

>UVvOAIKOG apiBuég adikaloAoynTwyv utrepRacewy /
Total no of unjustified exceedances

25

ZxApa 17: Xuykevipwoelg AXio oTov KukKAo@oplakd ZTabud Aseukwaiag TTpIv Kal HETA TNV a@aipeon okovng
atd QUOIKEG TTNYEG (OKOVN atrd Zaxdapa kal Méan AvatoAn kal BaAdoaio dAag) yia to 2019.

Figure 17: PM1o 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 2019.
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Mivakag 4: YmepPdaoeig AZio TIPIV KAl PETA TNV a@aipean okévng atmd QUOIKEG TTNYEG (OKOvn atmd Zayxdpa
kar Méon AvatoAy kai BaAdooio aAag) otov 2TtaBud YTmofdBpou Ayiag Mapivag =uAidTou Kal OTOV
KukAo@opiakd Z1abud Acukwaiag yia 1o €1og 2019.

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 2019.

2100u6¢g NMapakoAoubnong /
Monitoring Station
NICTRA AYMBGR
>UvoAIKGG apIBUOG NUEPWYV PE NETPAOEIG /
: 362 339
Total no of days with measurements
2UVOAIKGG apiBuog uttepBacewy / 69 4
Total no of exceedances
ApIBUOG NUEPWV PE XNUIKA avaAuon /
. . X 362 339
No of days with chemical analysis
ApIBUOG uTTEPBACEWY O€ PEPES PE XNMIKA avaAuan / 69 4
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 / o5 0
No of exceedances in days with chemical analysis after
the subtraction of dust and sea salt
ZUVOAIKOG apiBuég utrepBaoewy / 0+ 25 = 25 0+0=0
Total no of exceedances
100%
&
S - 90%
‘O C
¥ O
© £ 80%
wC
< O
85E 70%
w3 70,7
W < 60% 81,1
Qg
F < 50%
33
S 40%
£ 9
5 8 30%
83
S 20% |
B &
2 10%
22 12,1 8,0
2 0%
AYMBGR NICTRA
OAZ amré aveg@noysveig mnyég / PM from anthropogenic sg/ﬁ)rces
BAZ (okévn) amd Quoikég TTnyég / PM (dust) from natural events
OOaAdooio dAag / Sea salt

ZxAMa 18: MocooTd cuveIcPOoPAg TINYWY TTPoEAeUoNG owaTIdiwv aTov Z1aBud YmoRdabpou Ayiag Mapivag
ZUAMidTou kai oTov KukAo@oplaké 2T1aBuo Asukwaiag yia 1o £€10g 2019.

Figure 18: Particulates origin sources contribution rate in Ayia Marina Xyliatou Background Station and
Nicosia Traffic Station for the year 2019.
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3.7 Ntnmikég Opyavikég Evwoeig — Bev{oAio / Volatile Organic Compounds — Benzene

O1 Mmmkég Opyavikég Evwoeig (MOE) cival
OPYOQVIKEG EVWOEIG TTOU 0€ OUVRBEIG BepoKPATieg
Bpiokovtal oe aépia katdotacn A peTaaivouv
eUKoAa o€ authi, amd Tnv uypn @Acn TIou
Bpiokovtal apxikd. To Bev{ohio (CsHs) cival pia
amdé  QUTEG TIG TITNTIKEG OPYOAVIKEG  EVWOEIG.
Mpokerrar yia GXpwuo, TOAU TTNTIKG uypo uE
XOPAKTNPEIOTIKA pupwdid. O PopIiakdg Tou TUTTOG
gival CeHs kal atmoteAei QuaIKO ouoTaTIKO TOU
apyou TreTpeAaiou  (1-5%) kai éva amd T
BepeAIdN TTETPOXNMIKA TTPOIOVTa. ATTOTEAEl éva
TTOAU onuavTikO cuoTatikd Tng Bevdivng Adyw Tou
uywnAou BaBuoul okTaviou TTou EXEL.

O 1nyéc Twv TIOE ¢€ival o1  Blopnxavikég
dlepyaoieg  TTOU  XPNOIPOTTOIoUV  OpyavIkoug
OIOAUTEG, T TTPATAPIA KAl TA AQUTOKIVNTA DIAVOMNG
Kauoipwy, KaBwg 1Tiong Kal OAES 01 PNXavég TTou
xpnoigotrolouv  Beviivn wg  kauvolyo. H 1o
onuavtik xpron Tou CeHs onuepa eivar wg
eVOIAUEDO VIO TNV TTAPAYWYH TTOAWY CNUAVTIKWY
Biounxavikwy evwoewv (T1.X.  @QaIVUAOQIBEvIO,
@AIVOAN, KUKAOegEAvIo, aviAivn, aAkuAofevioAia,
xAwpoBevlOAia) o1  OToieg  OTn  OUVEXEID
epodiadouv  éva  peydAho  apiBud  XNMIKWV
Blounxaviwv yia TV TTapaywyr QOapUOKEUTIKWY
TIPOIOVTWY, EI0IKWV XNMIKWY, TTAACTIKWY, pPNTIVWY,
XPWHATWY Kal eviohokTovwy. ETriong 10 CsHe,
padi  upe  AGANOUG  eAa@peEic apWHATIKOUG
udpoyovavOpakeg, OTTWG TO TOAOUOAIO Kal TO
EUAEvIO, xpnolgoTroiEiTal WG  TTPOCOETO  OTNV
Bevqivn yia Tnv augnon Tou apiBuou okTaviou.
TéNog, CeHs TO €ival TTOAU KAAGG BIGAUTNG OAAG
Oev xpnolyoTrolsital TTAéoV O€ PEYAANEG TTOOOTNTEG
AOyw TNG TOgIKOTNTAG TOU.

3.7.1 Emdpdoeig otnyv Yyeia / Health Effects

O1 MNOE eival To€IKEG XNUIKES evwoelg. To BeviOAio
civar 1Id1aitepa ToéIKS. OTav €I0TTVEETAI OE PEYANES

TTooOTNTEG  UTTOpPEi  va  TIPOKAA(oEl  CAAn,
Taxukapdia, TTOVOKEPAAOUG, ouyxuon,
avaiodnaoia, akoun kai Bdvato. Emiong o¢

MEYAAEG CUYKEVTPWOEIG OTA TPOQPIPNA WTTOPEi va
TIPOKOAETE £pEBIOUO, CAAN, Taxukapdia, Tdon yia
EMETO, OTTAOHOUG Kal BdvarTo.

Makpoxpovia €kBean o€ BeVIOAIO £XEI ONUAVTIKEG
EMITITWOEIS OTNV UYEIQ TOU avBpwTTou Kal Kupiwg
OTO aipa. KataoTpépel TO PUEAG Twv OCTWV Kal
MTTOPEi va TIPOKOAECEI TNV EUPAVION AVOIUIOG.
Emiong ptopei va  TrpokaAécel  uTTEPPOAIKA
aioppayia Kal va MEIWOEl TNV IKAVOTNTA Tou
QvooOoTIoINTIKOU  OUCTAUATOG — augavovTag  TIG
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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 (CgHs) is one of those
VOCs. It is a colorless, volatile and flammable
liquid with a distinctive odor. Its molecular
formula is CeHs 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 CeHes 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


https://www.eea.europa.eu/help/glossary/other-eea-terms/voc
https://www.eea.europa.eu/help/glossary/eper-chemicals-glossary/benzene
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mOavoeTNTEG MOAUVOoewv. TEANog, TO Bev{OAio
Bewpeital KapKIvoydvo yia Tov AvOpwTo Kal
MaKkpoxpovia €kBeon O€ UWPNAEG CUYKEVTPWOEIG
MTTOPEN VO TTPOKAAETEI ENPAVION AEUXAIMIag.

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

3.7.2 NepiBaAAovTikég EmiTrTwoelg / Environmental Effects

IMOAAEG TITNTIKEG OPYAVIKEG EVWOEIG €ival APKETA
oTa0epég, WwOoTe va GTAcoUV OTNV OTPATOCPAIPA,
61ToU PéoW TNG QWTOAUCNG Kal TNG avTidpaong e
UBPOEUAIKEG  pifeg, TTAPAYOUV  EVWOEIG  TTOU
KataoTpé@ouv 1o 6lov. Kovtd oTnv em@aveia g
NG TIOANEG  TITNTIKEG  OPYAVIKEG  EVWOEIG
OUPUETEXOUV 0 QWTOXNMIKEG — avTIOPAOEIG
TTOPAywynG OCLoVTOG Kal  OUVEICQEPOUV  OTO
QaIVOEVO TOU BepoKNTTIOU.

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.

3.7.3 MéBodog NMpoodiopiopou Determination Method

MNa ToV TTPocdIopIoHO TWV MNMOE
XpNolJoTrolouvTal  auTopaTa  opyava  TTou
Aeitoupyolv  pe  Bdon T péBodo  agplag

XxpwpaTtoypagiag. Mpdkerar yia TpoTUTIN HEBODO
Baoiopévn oto EupwTraikd Mpdtutmo EN 14662-
3:2015.

3.7.4 AmroteAéoparta / Results

2t1ov Mivaka 5 1ToU akoAouBei TTapouciadovTal ol
gtaiol  pécol Opol yia 1O Bev{OAIo  TTOU
kataypdenkav oto Aiktuo [MapakoAouBnong
MoiotnTag Aépa yia tnv mepiodo 2010-2019. ¢
kavéva oT1aBud Tou AIKTUOU Ogv TTapaTnpEiTal
uTépPaCN TNG ETAOCIOG OPIAKAS TIUAG TwV 5 pg/m®
TTOU OPICETAI OTN OXETIKI VOUOBETia.

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
2010-2019. 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.

Mivakag 5: Etolol péool 6pol ouykévipwong BevloAiou otoug 21aBuoug MapakoAouBnaong MoidtnTag Aépa

yia Tnv Trepiodo 2010-2019.

Table 5: Benzene annual mean concentration in Air Quality Monitoring Stations for the period 2010-2019.

Erog/ ETRocI01 p€ool 6pOoI CUYKEVTPWONG B£V_Zo)\iou (ug/m3) /
Year Benzene annual mean concentration (ug/m3)
NICTRA | NICRES | LIMTRA | LARTRA | PAFTRA | ZYGIND* | MARIND* | AYMBGR

2010 1,1 0,9 1,3 14 0,4 - - 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 1,4 11 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 - - 0,4
2016 1,4 - 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
2019 0,9 - - 0,9 0,6 0,4 0,3 0,4

* ¥10 Blounxaviké ZtaBuod Zuyiou (ZYGIND) dpyxicav va
TpayyaToTrolouvTal  PETPAOEIG  Beviohiou ammd  TIg
2/9/2016 evw oTov Biopnyxaviké 21abué Mapi (MARIND)
armré 11g 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 péTaAla avagépovtal ouvhBwg ekeiva
TToU €xOUV TTUKVATNTA peyaAUuTepn ammd 5 g/ecmsd,
givar dnAadr OXeTIKA TTUKVA, OTTWG TO KABWIO, O
KaooiTEPOG, O MOAUBdOG, TOo KOPAATIO, TO
APOEVIKO, O UdPAPYUpPOg, O Weuddpyupos K.4.
Opiopéva Bapéa HETOAAA gival IDIAITEPA TOGIKA KAl
AAAa cival ammapaitnTa WG IXVOOoToIXEia yia Tov

avlpwTtivo  opyaviopd. Ta Bapéa pETaAAa
ammoTEAOUV  OUCTOTIKA  Twv  AlwpoUupevwv
ZwPandiwyv.  Znueiwverar  gmmiong 6T 0Tn

vopoBeaia umradpyouv Etioieg Opiakég TIPES yia
10 Apoevikd (As), To Kadpio (Cd), To NikéAio (Ni)
ka1 Tov M6AuBdo (Pb) (BAETTe Mivaka 1).

Ta PBapéa HETAANA £XOUV  QUOIKN  YEWAOYIKN
TpoéAeucn A eival atrotéAeopa avBpwITToyevoug
BiounxavikAg dpacTnPIOTNTAG. ZTIS PUOIKEG TTNYEG
OUYKATOAEYOVTAl Ol NQOIOTEIOKEG EKTTOPTTEG, N
amoocdBpwon  €dagwy, TA  ATHOOQAIPIKA
owuartidla, Ta BaAhdoolia agpoAuuarta, ol dACIKES
TTUPKAYIEG KAl N TTPOcANWN Kal ammeAeuBépwon

TOUG amo QuTd. 2TIG avOpWITOYEVEIG
ouykataAéyovtal n  €§Opugn Kal ETEEEpyaoia
OPUKTWYV, Ol Kauoelg  (Uuypwyv  Kaucipwy,
ATTOPPIMPATWY Kol BIONALOG), Ol  EKTTOMTTEG

oXNUATWYV Kai n XpHon Kai améppiyn TTPOIOVTWY

METAAAWV. O Blounxavikég dlepyaaieg
TTOpAywyng OTTwG n  PETaAAoupyia  Kal 1
KATOOKEUN METOANIKWV QAVTIKEIEVWY,
NAEKTPOVIKWY,  XPWHATWY KAl  XPWOTIKWY,

UQAOUATWY, XAPTOUu K.ATT., Quédvouv €TTiONG TO
@opTio TWV PHETAAAWYV OTO TTEPIBAAAOV.

3.8.1 Emdpdoeig otnyv Yyeia / Health Effects

Ta PBapéa pétala oe  avriBeon pe TG
TTEPIOOOTEPEG  TOGIKEG OPYAVIKEG EVWOEIG OV
aTtroikodopouvTal Kal yI' autd cuoowpelovTal GTO
TePIBAANOV TTPOKAAWVTAG OTOV AvBPWTTO XPOVIESG
N o&eiegc PAABes. ‘Exouv TpocdiopioTei WG
TTOPAYOVTEG  TIOU  €XOUV  ETTITITWOEIG  OTNV
avlpwTTivn yoviuoTtnTa. pokaAolv KaTaoTpo®n
TWV VEQPWVY Kal TOU ATTATOG, UTTEPTACN, TTOVOUG
oTig  apBpwoelg, depuatoTradelEg,  availyia,
TTapdAuon oTnv Kapdid, KATAOTPO®H TOU VEUPIKOU
OUCTHAMOTOG,  XPWHOOWHMIKESG  AAAOIWOEIG  Kal
KAPKIVOYEVEDT.

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 kidney and liver damage,
hypertension, joint pain, dermatitis, anemia,
paralysis of the heart, nervous system damage,
chromosomal lesions and carcinogenesis.

3.8.2 MNMepiBaArovTikég ETiITrTwoelg / Environmental Effects

H pumavon aomd Bapéa pPETAANA  €xel WG
atmoTéAeopa va ed@avifovtal TTOAU uywnAdTEPES
OUYKEVTPWOEIC ammd  Ta  QUOIKA  eTTiTreda
uttoBdBpou NG aTudo@aipag. Opiouéva attd Ta

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
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Bapéa pETOAAQ eival Ot €AAXIOTEG TTOOOTNTEG
atmrapaitnTa cuoTaTtiké TG {wNS Kal Bpiokovral o€
TTOAU XAMNAEG OUYKEVTPWOEIS OE OAOUG TOUG
BaAdooloug opyaviopoug  wg  ATTapaitnTO
OUCTOTIKO Twv €VCUMIKWY TOUG COuUOTNUATWY.
MeyaAUTEPEG OUYKEVTPWOEIC ATTO TO KOVOVIKO
ETTITIEQO PTTOPEI va atrodeIXOoUV TOGIKEG.

Ta PBapéa péTaAAa  cucowpelovTal  OTO
TePIBAANOV  pe  Aueoeg OuvéTTEleG TOOO OTO
£€da@og, 600 Kkal oTov udpo®dpo opifovra. H
Biooucowpeon Twv Bapéwv PETANWY evOEXETAI
va B€o¢€l o€ KivOuvo Ta OIKOGUCTANATA KAl KUPiwg
Ta UdATIVA OIKOCUCTHAUATO HE TR PUTTAVON TOu
vepou. To yeyovog Ot dgv  aTTOIKOOOHOUVTAI
odnyei oTnv OTAdIOKN €i0000 TOUG MEOW TWV
QUTIKWYV KAl CWIKWV OPYOVIOUWY OTNV TPOYIKN
aAUCida PE apvnTIKEG OUVETTEIEG 0€ OAOUG TOUG
{wvTavoug opyaviououg.

and are found in very low concentrations in all
marine organisms as an essential component of
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 MéBodog NMpoodiopiopou / Determination Method

MNa Tov TTPOCOIoPICUO Twy PBapéwv HETAAWV
yivovTal XNHIKESG avaAUOoEIg (ICP-MS:
PACUATOOKOTTIA PACAG ETTAYWYIKWG CUEUYHEVOU
TTAAOPATOG) TTOU TTPAYMATOTTOIOUVTAl OTA QIATPO
OUANOYNG AIPOUEVWY CWHATIOIWY.

3.8.4 AmroreAéopaTta / Results

Zt1ov Mivaka 6 TTou akoAouBei @aivovTal ol €TI0
Méool Opol  TTOU €xouv TTPOCDIOPIoTEN yia TA
KupioTepa Bapéa pETaAAa yia Tnv Tepiodo 2010-
2019. Eival mpogpavég OTI o€ Kapia TTepITTTWwon
Oev utTepPaiveTal n avTioToixn €Tr0Ia OPIAKA TIU.
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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 2010-2019. 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 2010-2019.
Table 6: Heavy Metals annual mean concentration in Air Quality Monitoring Stations for the period 2010-

2019.

ETio101 H€COI 6POI OCUYKEVTPWONG KUPIOTEPWYV Bapéwyv HETAAAWYV (ng/m3)
Heavy metals annual mean concentration (ng/m?)
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 1,5 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
2019
NICTRA 0.71 0.12 10,00 0,07 3,13
LIMRES - - - - -
AYMBGR 0,42 0,06 5,00 0,07 0,88
E;?}‘;Ta?ﬁ:gml;ﬂgl 6 ng/m3 5ng/m3 500 ng/m? - 20 ng/m3
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Metpnoeig NMoiotntag NepoU Bpoxng
. Rainwater Quality Measurements

210 TAQiolo Tng ZTpatnyikng MapakoAouBbnong
2010-2019 T1ou MpwTtokOAAOU TNG ZU0PPBaong yia
™ Alauebopiakfy Putravon tng Atpooc@aipag o€
MeydaAn AtréoTaon TToU apopd ™
MakpoTrpdBeaun XpnuaToddTnon ToU
MpoypdupaTog yia mn Zuvexn MapakoAouBbnon Kai
Extiunon 1ng Metagopdg oe MeydAn AtréoTacn
Twv AThooQaipikwy Puttwv  otnv  Eupwtn
(MpwTtékoAo EMEP) T1a kpdtn péAN, MeETAEU

AAwv, TpETTEl va  TTapakoAouBouv  kal TNV
TToI6TNTA TOU vEPOU TNG BPOXNG.
Me Bdon v Mo  TAVW  ZTPATNYIKA

MapakoAolBnong, oTtov ZT1aBud YToRdBpou —
Ayia Mapiva =ZuNidtou (AYMBGR) Bpiokeral
EYKATEOTNHEVOG  AUTOUATOG  OEIYMOTOANTITNG
Bpoxng. Ta éykupa nuepAola Ociyuarta TTou
TIPOKUTITOUV aTTd Tov  OEIyMaTOAATITN  BPOoXNg
atmmooTéEANOVTAI 0€ OUVEPYALOUEVO EPYAOTAPIO YIa
TNV TIPAYMOTOTIOINCN METPACEWY TWV QUOIKWV
1I010TATWY (0yKOG, pada oTepewy, pH, aywyiuotnTa
Kal okANPATNTA), TNG CUYKEVTPWONG avOpyavwy
gevwoewv (CI, SO.#, NOgz, Na*, K*, Mg?*, Ca?)
Kal TNG ouykévipwong PeTaAAwv (Fe, Sr, Ba, Zn,
Mn, Cu, Ni, Co, Pb, Cd, Cr kai As).

Ta atroteAéopata yia Ta €ykupa OEiyuaTa TOu
2019, 1TOU AYOPOUV TIG PUOIKEG IDIOTATEG KAl TIG
OUYKEVTPWOEIG avopyavwyv EVWOEWV
Trapouaidfovtal oTov Mivaka 7.

Ta atroteAéopata yia Ta €ykupa OciypaTa Tou
2019, TTOU OQYOPOUV TIG CUYKEVTPWOEIG HETAAAWY
Trapouaidfovtal oTov 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, SO+, NOs, Na*, K*, Mg*,
Ca?") and the concentration of metals (Fe, Sr,
Ba, Zn, Mn, Cu, Ni, Co, Pb, Cd, Cr ka1 As).

The results of the validated samples of 2019,
concerning the physical properties and the
concentration of inorganic compounds are
presented in Table 7.

The results of the validated samples of 2019,
concerning the concentration of metals are
presented in Table 8.
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Mivakag 7: ®uaoikég 1816TNTEG KAl ZuykévTpwan Avopyavwy Evwoewyv ota Aciyuata Bpoxrig Tou 2019.
Table 7: Physical Properties and Concentration of Inorganic Compounds in Rainwater Samples for 2019.

Maca
. Oykog /| Ztepewv / AYWYILOTNTA /| _ 5. | NOs . o 2 2+ | ZKAnpoTnTa /
Hg.:a J Volume Solid pH | Conductivity o e . Na K Mg™| Ca Hardness
y Mass
(ml) (9) (uS/cm) (mg/l) (mg CaCOsll)
1.1 680 0,028 7,0 12 4,5 1,7 060| 69 | AA | 059 | 13 35
2.1 920 0,0272 6,8 22 4,2 2,6 0,77 | 58 | AA | 0,90 | 57 18
3.1 18 0,0261 7,0 137 AM AM AM | AM | AM | AM | AM AM
5.1 146 0,0289 8,6 30 AM AM AM | AM | AM | AM | AM AM
8.1 69 0,0272 7,0 75 16 4,0 1,3 12 AA |1 0,95 | 8,0 24
13.1 420 0,0288 7,3 52 7,0 4,5 40 | 66 | AA | 04 | 34 19
14.1 340 0,0223 7,8 22 4,6 15 AA | 29 | 11 | 04 | 60 17
15.1 1090 0,031 7,6 46 9,0 2 AA 6 AA 10,75 | 64 19
6.2 1170 0,0253 7,1 33 2,4 25 19 | 16 [ 036|034 | 6,6 18
7.2 180 0,0004 7,2 14 1,7 AA AA | 15 | AA | DA | 1.2 4,2
8.2 225 0,0004 7,1 40 7,4 2,7 2,1 18 AA | 0,77 | 84 24
9.2 57 0,0006 7,0 48 8,7 2,3 19 | 39 | AA | 0,32] 43 12
15.2 108 0,0141 8,0 65 8,0 2,1 AA | 45 | AA | 11 11 32
16.2 320 0,0158 7,1 25 4,4 1,9 11 | 32 | AA | 04 | 34 10
17.2 150 0,0162 7,0 61 12 5 29 | 66 | AA | 19 11 35
22.2 290 0,0137 7,0 23 3,3 1,7 19 | 20 | AA | 0,35] 4,2 12
27.2 950 0,0328 6,8 21 2,1 2,3 14 | 11 | AA | AA | 30 8,7
28.2 273 0,0324 7,7 85 8,1 3,3 18 | 51 | AA | 13 13 38
3.3 610 0,0306 7,1 16 2,9 AA AA [ 056 | AA | AA | AA 2,0
4.3 255 0,0189 7,1 26 4,5 1,6 13121 ] 21]031] 10 26
13.3 87 0,0193 7,4 93 14 9,7 85 | 88 | 059 21 | 92 32
15.3 205 0,0200 7,4 53 8,4 2,4 15 | 35 | AA | 069 ]| 7,6 22
16.3 43 0,0190 8,0 134 11 2,8 1,7 | 6,0 {043 | 2,7 28 81
29.3 385 0,0324 8,0 111 51 3,1 30 | 31 /043 1,7 20 57
30.3 1124 0,0287 8,5 51 51 1,9 11 | 29 | AA | 0,78 4,7 15
31.3 31 0,0336 7,8 182 29 11 4,5 18 44 | 35 13 47
14 190 0,0252 7,0 65 11 5,7 27 1 61119 |093]| 51 17
2.4 24 0,0282 7,8 278 45 14 AA 27 12 4,5 16 59
3.4 1064 0,0252 6,6 27 1,1 2,0 1,7 | AA | DA | 046 ] 22 7,4
16.4 133 0,0276 7,6 108 12 52 49 | 41 |065| 14 10 31
194 255 0,0248 7,6 92 7,0 3,7 30 | 26 | AA | 12 | 13 8,2
12.6 149 0,0599 8,1 265 18 15 10 10 20 | 33 37 106
19.8 255 0,1066 7,7 177 11 15 12 52 | 12 | 22 28 79
23.10 640 0,0645 7,7 87 4,1 59 44 | 26 | AA | 11 18 50
24.10 220 0,0083 7,7 166 17 11 13 11 088 | 3,1 29 85
27.10 310 0,0166 7,4 61 10 6,1 58 | 73 | 08 1 9,5 28
2.11 70 0,0102 7,9 155 20 6,9 5,3 15 12 | 29 30 87
1.12 39 0,0082 7,6 245 41 16 15 28 28 | 44 21 71
5.12 184 0,0092 7,5 88 14 6,3 52 | 69 | 08 | 14 12 36
9.12 405 0,009 7,1 69 14 5,8 43 | 85 | AA | 13 | 7.7 25
11.12 154 0,0077 7,4 22 4,1 AA 13 | 29 | AA | AA | 26 8,6
12.12 870 0,003 7 16 4,2 2,1 2 3 AA | 056 | 28 9,3
14.12 604 0,0109 7,5 78 12 8,7 6 78 | AA | 14 15 42
23.12 590 0,0126 7,6 61 12 3,6 29 | 7,2 | 0,77 1 5,8 19
24.12 578 0,0079 7,6 51 8,2 1,8 AA | 42 | AA | 053] 99 27
28.12 88 0,0083 7,1 66 15 4,1 37198 | AA | 14 | 61 21
Oplo Avixveuong / Detection Limit 1,5 1,00 | 0,30 | 0,30 | 0,30 | 0,30

2nueiwon: AA = Aegv AvixveuBnke / Not Detected, AM = Aev MetpriBnke / Not Measured
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Mivakag 8: Zuykévripwan MeTdAAwv oTa Aciyuarta Bpoxrig Tou 2019.
Table 8: Concentration of Metals in the Rainwater Samples of 2019.

Huépa / Day Oykog / Volume Mada Zrepewv Fe Sr Ba Zn
(ml) (9) (mgfl) (mgfl) (mgfl) (mgfl)
1.1 680 0,028 AA AA AA 0,00863
2.1 920 0,0272 0,0366 AA AA 0,0249
3.1 18 0,0261 AM AM AM AM
5.1 146 0,0289 0,0229 AA AA 0,0145
8.1 69 0,0272 AM AM AM AM
13.1 420 0,0288 AA AA AA 0,0229
14.1 340 0,0223 AA AA AA 0,0112
15.1 1090 0,031 AA AA AA AA
6.2 1170 0,0253 AA AA AA AA
7.2 180 0,0004 AA AA AA 0,00709
8.2 225 0,0004 AA AA AA 0,00714
9.2 57 0,0006 AM AM AM AM
15.2 108 0,0141 0,133 AA AA 0,0109
16.2 320 0,0158 AA AA AA 0,00815
17.2 150 0,0162 AA AA AA 0,0139
22.2 290 0,0137 AA AA AA 0,0154
27.2 950 0,0328 AA AA AA 0,0153
28.2 273 0,0324 AA AA AA 0,0149
3.3 610 0,0306 AA AA AA 0,00836
4.3 255 0,0189 AA AA AA 0,0128
13.3 87 0,0193 AA 0,0127 0,0305 0,0467
15.3 205 0,0200 AA AA AA 0,00883
16.3 43 0,0190 AM AM AM AM
29.3 385 0,0324 AA 0,0183 0,00667 0,0107
30.3 1124 0,0287 AA AA AA AA
31.3 31 0,0336 AM AM AM AM
1.4 190 0,0252 AA AA AA 0,0116
2.4 24 0,0282 AM AM AM AM
3.4 1064 0,0252 AA AA AA AA
16.4 133 0,0276 AA 0,0176 0,00757 0,00850
194 255 0,0248 AA AA 0,00633 0,0212
12.6 149 0,0599 AA 0,0805 0,0187 AA
19.8 255 0,1066 0,0251 0,0453 0,0111 0,0154
23.10 640 0,0645 AA AA AA AA
24.10 220 0,0083 0,0402 AA AA AA
27.10 310 0,0166 0,0334 AA AA 0,0341
2.11 70 0,0102 AM AM AM AM
1.12 39 0,0082 AM AM AM AM
5.12 184 0,0092 0,0545 AA AA 0,0393
9.12 405 0,009 AA AA AA 0,0341
11.12 154 0,0077 AA AA AA AA
12.12 870 0,003 0,0882 AA AA AA
14.12 604 0,0109 0,0767 AA AA 0,0892
23.12 590 0,0126 0,0461 AA AA 0,0892
24.12 578 0,0079 0,0408 AA AA 0,0892
28.12 88 0,0083 AM AM AM AM
Opio Avixveuong / Detection Limit 0,022 0,012 0,005 0,007

Inueiwoelg: AA = Agv AvixveuBnke / Not Detected, AM = Agv MetpriBnke / Not Measured.
‘Eyive emmiong poadiopioudg Twv YetT@AAwv Mn, Cu, Ni, Co, Cd, Pb, Cr ka1 As aAAG Ol GUYKEVTPWOEIG TOUG

fTav KaTw atrd 1o BpPIo avixveuang TOU OpPyavou.
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ETioieg EKTroutrég Agpiwyv PUTTWYV

H Oikovouikry Emrpot) yia tnv EupwTtn TOU
Opyaviopyou Hvwuévwv EBvwyv uioBétnoe 10
1979 1 Z0pBaon TG Tlevelng vyia N
AlaueBopiaky Putravon tng ATOOQAIPAG OE
MeydAn Améotacn (2ZopBaon LRTAP). H
2UuBacn LRTAP T1éBnke oe 1oxUu 10 1983 Kai
eMeKTABNKE pe TRV €kdoon  OKTW  (8)
MpwToKOAWV TTOU TTPOVOOUV T AAWN HETPWV
yia  HEIWON  TWV  EKTTOUTTWV  OPIOHEVWYV
ATMOOPAIPIKWY PUTTWV OTA KPATN MEAN.

EmmpéoBera, 10 2016, ekd66nke n Odnyia (EE)
2016/2284 Ttou EupwTraikou KoivoBouAiou kai
TOU ZupPouAiou oxeTikG Pe Tn MEiwon Twv
EOVIKWYV EKTTOUTTWV OPICHEVWY  OTHOCQPAIPIKWY
pUTTWV.

Me Baon TI¢ TTpdévoieg TNG ZUPPBaons LRTAP kai
¢ Odnyiag (EE) 2016/2284, ta kpdtn HEAN, wg
€K ToUTOU Kal n KOTrpog, €xouv uttoXpéwaon va
UAOTTOIOUV Kal va atTooTEAAOUV ETATIA ATTOYPAPH)
EKTTOUTIWV KAl TTPORAEWEIS  EKTTOUTIWV  yIA
OPIOHEVOUG OTUOCPAIPIKOUG PUTTOUG.

To TuAua EmBewpnong Epyaoiag, eivar 10
€BVIKO onpeio eTa@ng yia Tn Z0PpBaocn LRTAP kai
yia tnv Odnyia (EE) 2016/2284. 210 TTAQiolo
autd, katd 1o 2018 utroAoyioBnkav o1 €TNOIEG
OUVOAIKEG EKTTOMTTEG agpiwv PUTTWY, YIa Ta €N
1990-2018, ka1 diapiBdcOnkav o010 EKTEAECTIKO
Zwha TG Zuppaong kai otov  EupwTtaikd
Opyaviopd TMepiBdAdovtog (EOMM). Ta oToixeia
auTd TrepIANaUBAvOVTal OTIG OXETIKEG EKBEDEIG TTOU
onuocicvovtal amd 10 EkTeAEoTIKO Zwpa TNG
ZUupaong kai Tov EOT.

2tov Mivaka 9 Ttapoucidlovial O OUVOAIKEG
EKTTOUTTEG OTRV ATHOo@aIpa TnNG KOtrpou yia tnv
Trepiodo 1990-2018 Twv:

KUpiwv pUTTWV (0&eidia Tou alwTtou, TITNTIKEG
OPYOVIKEG EVWOEIG, 0&gidia Tou Beiou, appwvia
Kal Jovo&egidio Tou avepaka),

TWV  QIWPOUPEVWY  CWPaTIdiwv  (OAIK&
alwpoupeva cwuatidia, alwpouueva
owpatidla hye agpoduvapiky didueTpo 10 Kal
2,5 ym kai paupog avepakag),

TWV Kupiwv Bapéwv PeTAAwY (MOAUBdOG,
KAdMIO Kal udpapyupog),

Annual Emissions of Air Pollutants

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),

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

priority heavy metals (lead, cadmium and
mercury),
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e AAMwv Bapéwv PETAANWYVY (APOEVIKO, XPWHIO,
XAAKOG, VIKEAIO, OgAivio Kal weuddpyupog) Kal
TWV €UPOVWY  Opyavikwy puttwv  (Blogiveg/
poupavia, TTOAUKUKAIKOI APWUATIKOI
udpoyovavlpakeg, eEaxAwpo PevioAio  Kal
TToOAUXAwpPIouEVa SIaIvUAIQ).

210 IXAMa 19 @aiveTal n TTOCOCTIAIO KATAVOUNA
TWV  OUVOAIKWV  €BVIKWYV  EKTTOUTTIWOV  TWV
KUPIOTEPWY  OTUOCQAIPIKWY  PUTTWV  OTOUG
OIAPOPOUG TOMEIG TNG OIKOVOUIOG KATA TO £T0G
2018.

210 IXAMata 20-22 @aivetal n  TAON TWV
OUVOAIKWYV €BVIKWYV EKTTOUTTWV TWV KUPIOTEPWV
PUTTWV YIa TNV TTEPiIodo 1990 — 2018.

2TIG EKTTOPTTEG OAWV TWV PUTTWV TTAPOUCIAZETal
YEVIKA auénTikr Tdon yia tnv mrepiodo 1990-2000
Kal TITWTIKA Tdon yia Tnv 1Tepiodo 2000-2018, ue
e€aipeon TIG EKTTOUTTEG BAPEWV PETAAAWV.

O1 kupi6Tepol Adyol GTOUG OTTOIOUG O@EIAETal N
MEIWOoN TWV OUVOAMKWY EKTTOUTTWV TWV PUTTWV
yia Tnv Tepiodo petd 10 2000 eival n Xpnon
KaBapoTEPWY  Kaudidwy, Ta oxAuoTa  vEag
TEXVOAoyiag, n HEiwon TwWV EKTTOUTTWV aATTO
BIOUNXAVIKEG EYKATAOTACEIG KAl N EQAPHOYR TWV
TTPOVOIWV ™G OXETIKAG EupwTraikng
TTEPIBAANOVTIKAG VO0BEeTiag.

e other heavy metals (arsenic, chromium,
copper, nickel, selenium and zinc) and

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.
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Mivakag 9: YuvoAIKEG EBVIKEG ETNOIEG EKTTOPTTEG Yia TNV TTEPiodo 1990-2018.

Table 9: Total national annual emissions for the period 1990-2018.

Kupioi poTrol /
Main pollutants

Alwpoupeva Zwuatidia /
Particulate Matter

Kupia Bapéa péraAAa /
Priority heavy metals

‘Etog /
Yeagr NOx VOC SOx NH3s CO TSP PM1o PM2.s BC Pb Cd Hg
Gg Gg Gg Gg Gg Gg Gg Gg 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% -7% -54% -48% -45% -38% -47% -36% -57% -64%
(%2005)
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Mivakag 9: 2UVOAIKEG €BVIKEG ETAOIEG EKTTOUTTEG YIa TNV TTEPiodo 1990-2018 (cuvexeia).

Table 9: 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 4,91 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% I — . . . H An6pAnta/Waste
90%
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
l use in industry
0%
H Napaywyn-Stavopn
\\0(' ,’0'\' ég’ '\f., é{\z Q?c' & " \Q evépyelag/Energy
Q 'b\ 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 Bdaon mg Tpdévoieg Tou [MpwToKOAAOU
kéteutropyk TNG ZUuBaocng LRTAP kai Tng
EupwTaikng Odnyiag (EE) 2016/2284, ta kpdTn
MEAN  €xOuv UTTOXPEWON VA  MEIWOOUV  TIG
OUVOAIKEG ETAOIEG EKTTOUTTEG  OPIOHEVWV
ATMOOPAIPIKWY PUTTWYV O CUYKEKPIMEVA ETTITTEDA.
H Kumrpog pe Bdon toug mivakeg A kai B Tou
mapaptipaTtog I 1ng Odnyiag (EE) 2016/2284
TIPETTEl VO TTEPIOPIOEI  TIG OUVOAIKEG ETAOIEG
EKTTOUTIEG  OPIOUPEVWY  OTHOOQAIPIKWY  PUTTWV
oUpewva pe TIG deoPEUOEIG TTOU 1I0XUOUV YIa Td
€tn 2020 uéxpr 1o 2029 kair 2030 kai ueTd, O€
TTocooTé TToU @aivovTal aTov Mivaka 8.

2170 ZXApa 23 @aivovTal Ol OUVOAIKEG €TAOIEG
EKTTOUTTEG yIa TO £T0G avagopdsg (2005), ol
OUVOAIKEG ETACIEG EKTTOUTTEG VIO TO £T0G UTTOBOAAG
oedopévwy (2018), o OTOXOG TIOU TIPETTEI VO
EMTEUXOEI yIa TIC OUVOAIKEG ETACIEG EKTTOUTTEG TOU
é¢toug 2020 kai o OTOXOG TIOU TIPETTEl VO
EMTEUXOEI yIa TIG CUVOAIKEG ETACIEG EKTTOUTTEG TOU
étoug 2030.

Me Bdon T1a amoteAéopara TnG TTapoucag
¢kBeong, n  Kumpog xpeldletar  va  AGBel
EMTTPOCOETA PETPA YIA HEIWON TWV OUVOAIKWY
ETAOIWY EKTTOPTIWYV €TO1 WOTE VA TTETUXEl TIG
OeopeUOEIG TNG AVAPOPIKA PE TOUG OTOXOUG TTOoU
éxouv TeBei. MeTalu GAAwv TTPETTEl va AngBouv
EMTTPOCOETA PETPA OTOUG TOMEIG TWV PETAPOPWV,
TNG Blounxaviag Kai TG yewpyiag, TOUEIG 01 OTToioI

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 Il, 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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OUMBAAOUV onuavTIK& OTIG OUVOAIKEG EKTTOMTTEG
¢ Kutrpou.

Mivakag 10: AeoueUOEI§ yia PEIWON TWV CUVOAIKWY EKTTOUTIWV OTHOG@AIPIKWY PUTTWYV yia Ta €tn 2020 Kai
2030.
Table 10: Emission reduction commitments for certain atmospheric pollutants for the years 2020 and 2030.

7 0 1 0,
PoToc/Pollutant Mslw'on (%) yi1a 10 2020 o€ Malw'cn (%) y1a T0 2030 o€
ouykpion pe 1o 2005 ouykpion pe 10 2005
NOy 44 55
VOCs 45 50
SOz 83 93
NHs 10 20
PM; 5 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
- 752701677
5
1,36 1,20 o 67
0 ] L} L )
NOXx VOC PM2.5

ZxAMA 23: ZUVOAIKEG €TACIEG EKTTOUTTEG yIa Ta €T 2005 (€10¢ avagopdg) kai 2018 (£Tog atroypa®nig) Kai ol
€TNO10I BECUEUTIKOI OTOXOI PEIWONG TV EKTTOPTTIWV Yia Ta £ 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.

67



Erjoia Texvikn EkO@san lMoiétnrag Aépa 2019 — Annual Technical Report Air Quality 2019

BiBAloypa@ikEG Ava@opEg

. Texvikp 'EkBeon Metprioeig  MoidétnTag
Atpoo@aipikou Aépa otn Asukwaia (ATTpiAiog
1993 >emTéufplog  1994) KA&dog
EmBewpnong EpyooTaciwv, YTinpecia
EAéyxou Biounxavikrig Putravong.

. Texvikp ’'EkBeon Metprioeig  MoidtnTag
Atgoo@aipikou Aépa otn Acukwaia (AtrpiAiog
1993 MdapTiog  1999) KAGdog
EmBewpnong EpyooTtaciwy, YT1npeoia
EAéyxou Biounxavikng Putravong.

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

. «H ZupBoAj Tou TloAitn otn BeAtiwon Tng
MoidtnTag Tou ATuoo@aipikou Aépax», 'Ekdoon
TuAuato¢ EmOswpnong Epyaociag, T.T.M.
140/2017.

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

. EupwTraikd Mntpwo ‘ExAuong kai Metag@opdg
Pimmwv (E-PRTR).
http://prtr.ec.europa.eu/

. NigBvAg ZupBaon Tng MNeveung Tou 1979 yia n
AlapeBopiakny Putravon mng ATpoo@aipag o€
MeydAn AtréoTaon.

. MpwTtdékoAAo TnG ZuuPaong Tng Meveung Tou
1979 via 1 Ailauebopiaky Pumavon g
Atuoéo@aipag oe MeydAn AméoTaon yia Tn
Meiwon tng Og&iviong, Tou EuTpo@icuoUu Kai
Tou Odloviog oe¢ Emimedo  Eddgoug
(MpwTOKOANO MKETEUTTOPYK).

. MpwTtdékoANo TnG ZuuPaong Tng Meveung Tou
1979 via 1 Ailauebopiaky Pumavon g
Atpoogaipag o€ MeydAn AméoTacn TToU
agopd TN MakpotmpéBeoun XpnuatodoTnon
TOU MpoypdupaTtog  yia TR Zuvexn
MapakoAouBnon kai EkTiunon tng Metagopdg
oe Meyadhn AméoTtaon Puttwv otnv Eupwtrn
(MpwTtbékoANO EMEP).

. Odnyia  2008/50/EK  Ttou EupwtaikoU

KoivoBouAiou kai Tou ZupBouliou Tng 21M
Maiou 2008 oxeTik@ pe Tnv TTOIGTNTA TOU
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