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Table 1: Limit values for the main atmospheric pollutants.
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Table 2: Air Quality Monitoring Stations Characteristics.
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Table 4: PMio exceedances before and after the subtraction of exceedances attributable to

natural sources (dust for Sahara and Middle East and sea salt) in Ayia Marina Background Station

and Nicosia Traffic Station for the year 2019.
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Figure 1: Spatial Distribution of Air Quality Monitoring Stations.
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Figure 2: Representative Air Quality Monitoring Station.
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Figure 3: Annual mean concentrations of ? B, ? B, B3, SO2, PM1o and PMzs in Nicosia Traffic

Station
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Figure 4: NO2 annual mean concentration in Air Quality Monitoring Stations for the year 2019.
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Figure 5: ? B hourly mean concentration in Air Quality Monitoring Stations for the year 2019

(Hourly limit value: 200 £g/m3).
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Figure 6: SO2 annual mean concentration in Air Quality Monitoring Stations for the year 2019.
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Figure 7: Oz annual mean concentration in Air Quality Monitoring Stations for the year 2019.
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Figure 8: Ozone (Bs) 8-hour mean concentration in Air Quality Monitoring Stations for the year

2019 (Maximum daily 8-hour mean i Target Value: 120 £g/m3).
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Figure 9: CO annual mean concentration in Air Quality Monitoring Stations for the year 2019.
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Figure 10: Carbon monoxide (CB) 8-hour mean concentration in Air Quality Monitoring Stations
for the year 2019 (Limit Value of maximum daily 8-hour mean: 10,000 £ g/m3).
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Figure 11: PM1o annual mean concentration in Air Quality Monitoring Stations for the period 2010-

2019 (Yearly limit value: 40 eg/m?).
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Figure 12: Number of exceedances per year of the PMaio daily limit value in Air Quality Monitoring

Stations for the period 2010-2019 (No of permissible exceedances: 35).
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Figure 13: PM2s annual mean concentration in Air Quality Monitoring Stations for the period 2010-

2019 (Yearly limit value: 20 eg/m3).
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Figure 14: Particulate Matter with aerodynamic diameter 10 em (PMaio) daily concentration in Air
Quality Monitoring Stations for the year 2019 (Daily limit value: 50 £g/m3).
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Figure 15: Particulate Matter with aerodynamic diameter 2.5 em (PMz2.5) daily concentration in Air

Quality Monitoring Stations for the year 2019.
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Figure 16: PMio concentration in Ayia Marina Xyliatou Background Station before and after the
subtraction of exceedances attributable to natural sources (dust from Sahara, Middle East and sea

salt) for 2019.
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Figure 17: PMio concentration in Nicosia Traffic Station before and after the subtraction of
exceedances attributable to natural sources (dust from Sahara, Middle East and sea salt) for
20109.
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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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Figure 19: Share (%) of national total emissions, by sector group in 2018
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Figure 20: Emission trends for main pollutants and particulates for the period 1990-2018.
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Figure 21: Emission trends for heavy metals for the period 1990-2018.
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Figure 22: Emission trends for Persistent Organic Pollutants for the period 1990-2018.
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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.
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Ko 0 UD>d
Introduction

¢ e geeeU A odULypdidd A The Department of Labour Inspection (DLI) of

3" 6g)oUaeg AyoUGaUd, Y the Ministry of Labour, Welfare and Social

jGdUaatUrys (3ABT) ) UasUlnsurance (MLWSI) is the Competent

Uds Uy Usscasidduad Uvxs U " Authority for the monitoring of various

J i ¥3 GUe3 UUesGGUsy) 9o fh atmospheric pollutants, as well as for the

UaUaedidd aUs Ud uUsUc Uay ¢ assessment and management of air quality,

yUlse 10U 30 utsUGGUaas Ulsoas to safeguard the health and well-being

aUs UgdeUjyaUd Ux¥xs ~ 6as UL of citizens and the protection of vegetation

Udd bavYaUdadgUsUsego UB p e E and the environment in general.

¢ Uy Usecaasgiddqlid oaUs sl The monitoring and management of Air

Usg j UegcGlGUsyosaai | ¥} U 1Qualty in Cyprus is governed by the

Usd "1 h3esUd Udlifr 3 b e slfy lbc provisions of the Air Quality Law of 2010 to

J] UeglGdUsysoai | ¥y Uy ®&Ea 2020 (Law 77(1)/2010, Law 3(1)/2017 and Law

(? . 77(E)P20BQ L)/ 2017 o L 20(1)/2020) and the following Regulations that

Ur¥s “~ 98 oYUr T Uslsdeslicea 6 define air quality limits for specific pollutants:

"89RUqUUYg UUegaslGUs) 90ai

bt egd o .

U)BsUja Udd HYesashUdUUd Uega) The Air Quality (Arsenic, Cadmium,
()3 aUssah, FYueosag, 3 0 Mercury, Nickel and Polycyclic Aromatic
"Ueagogoaasaoaga ] } *e UUs s Hydrocarbons in the Ambient Air)
GUess | UesaslBlGUsy saf | ¥y U Regulations 2007 and 2017 (R.A.A. 111/2007
aUs 2017 (ROD7Y.0Ub1l . candR.AA2382017).

b)BsUja Udd BYBeghPdewgdgdUsb) The Air Quality (Limit Values of Sulfur
(BysUayd ¢goeyd mosa 3 Usl Dioxide, Nitrogen Dioxide and Oxides of
Us g ] st Usg aUs B3 Us Nitrogen, Particulates, Lead, Carbon
EFxeUUoslavys, zfhagbtae g, Monoxide, Benzene, and Ozone in the
03dy Ua U, dbUsssaaasg a8 Atmospheric Air) Regulations of 2010 and
J Uest@GGUsysaf | yy U) TU:2017 (R.AA.327/2010 and R.A.A. 37/2017).
2017 (7. @ Y. 32312010

29)Bs Ujlbdd BeshUdUUJd Uesg c) The Air Quality (Reduction of National
(zUarld Urs Adsseatl 3 K Emissions of certain Atmospheric Pollutants)
j Usel@GUsyosatl 3 Ai ¥3) | Regulations of 2020 (R.A.A. 83/2020).

(7. @ Y. 83/2020)

¢ U ey Uy U (<3| d U8 ase e 3 U This legislation lays down measures aimed at

3eecadlUtaU yesgs ¥d GURG e thefollowing:

1. ¢63 "~ jJel0uUosc6)sleh UxW@s G4 1. Defining and establishing objectives for
290 Uds “"e6shUqUU UeglU ambient air quality designed to avoid,
30 U 6tGUiodg@ydeb¥ias prevent or reduce harmful effects on
eUs1383U0U>s G 9 U sbaUt human health and the environment as a
Usdjt 93d goUaU aUs whole;

"Uy sbYaoaesUasd

2. WsUaUaedad Udd 89 hUdU?2 assessing the ambient air quality in
Uy ByauUs 968931 3 eUdhi Member States on the basis of common
9693Y U gulUsaUts GUdas & methods and criteria;

3. W Ggoeays3Uyrvid &d}J 6 (ie 3. obtaining information on ambient air
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Ud 3 6ohUqUU Ueg UUctca
t 00 30U UuUsUgesagsadUa
UUeaglGlGUsyosoaed i Usldc
aUdL d aUs q "0y Us
eUayje 3 AdU0Gers UYQGU~rs
"3 80i Uesgs UshoBdasd¥o

4, Wz UszUGGYaslGd Udd tUsY
“"adjelieyot3 GecUUsayY ¢
UUeclGldUBYy pBeli U oac93Hf

5. 4 usUUeydqid Udd “~eshU
Uyj; U UaUa fH esgylodBda:s
GUsd YaoaUd , @Us UL aUs

6. s "y eUoroe eUoUai UUy
e OU0U3i Uxs o3 U003 gUa
eUarld Udd UUesGGUsy so

H Us ahor 3 6" el dalbiilhelh Y 3 (

"3} h3esUd o950 Uds UsaUacs
6o9hUqUUYg Uesg UUegaslGlGU9y ¢

f toU Ues oaUdeyoslech 8}y 9l
GgasUoUjeei 95U Usgd o
UUe hGGUsy Ud,

1 Uds "Up Usesaasi ddiq g
geUOUjealsdg Udd “~e89shUqU
Uy U,

§ U0 eyUy0U g ;1 y Us
“"Uyes Ut tUsd g yybUGdd
aUs Ux3s e6jaxv3 Ggs3UoUy e
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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;

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

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:

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

1 the monitoring of ambient air quality with
systematic measurements,

M the measures to be taken in case of
exceeding the limit values and alert
thresholds,

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

1 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.

i 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

C 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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leYiaey Ud "Uyesccyd Udd concentration of Particulate Matter PM1o and
eU0U0yetUsd o990 UU ) 9vy 8l PMys the results of the relevant chemical
| Bs, OU U eUUeay e UUU Usr analysis of particulate matter collected in
UsUeai GU¥3 Uxs (GaaUy vs 0fiters, the comparison of the air quality
GryeUUsilars, i ooy sad U~ results of 2019 with previous years, the dust
eUU0j et 0UsdhUqUUJd Uclggard) e C source apportionment, the results of the
"UaUshUU,) WU y Uld 8 UUay G e Ul rainwater quality measurements and, finally,
jeyalUgld UddUWa ﬂst @¢ ¢ U o' the annual total emissions of air pollutants in
eUUyeaUxys 295U Uds 6 o f) U the Cyprus atmosphere.
bd Ggseaesayd UUelsUd U
aUds UUehGdUsyL U Udd Ti "y

BbasUsa:UdBJlsUayd Useyd 09U Usgd ogyoshUU;egd UUec0lU:
Table 1: Limit values for the main atmospheric pollutants.

K 90,0 hel30
At dd Egooays U} ¥ j1essae 0y g Uy bYWUB9da
Pollutants Concentration Averaging Period Permissible exceedances per
year
By sUayd Lémt¥alugs /
PMio 50 g/ ¢ e Uy el baily 35
40 1©g/ A Ue U sedrly U3 UG Uy /et appliddble
250 g3 ( ¢ ¥ onfilo
31.12.2019) - - o o L. o
PMzs 2009 (0 fom A Ue U¥edrly U3 UG Uy /NGt applidable
1.1.2020)
SO 350 mdg/ q j o UldoUrly 24
2 125 mdg/ ¢e Uy e/baly 3
NO 200 mdg/ q j o UldoUrly 18
2 40 1©g/ A Ue U sedrly U3 UG Uy /et appliddble
zyoolidld edpid
3 hyeedpUULN cg o o, o o
Cco 10.000 €g/m Maximum daily eight-hour U3 UG Uy /NGt applidable
mean value
CeHs 5 gfn3 AUels U U3  0d Uy /NGt appliddble
Zy929 uiLathg edpieg FUR G25cgj’s y jolld3 % Chey 6
hyed UULY 6g Gy, epPhasU
83 120 mdg/ Maximum daily eight-hour Target no more than 25 days per
mean value year averaged over three years
Pb 0, 5mbg/ A Ue O Beldrly U3 UG Uy /NGt applidable
As 6 ng/m3 A Ue O Beldrly @Us U4 Uy /et appliddble
cd 5 ng/m3 A Ue O Beldrly @Us U4 Uy /et appliddble
Ni 20 ng/m3 A Ue O Beldrly @Us U4 Uy /et appliddble
dy 3(s8) ¥ g/ s o ol . o
Benzo(a)pyrene 1 ng/m A Ue U¥edrly U3 Ul Uy /et appliddble
y) 95U K3 d ¢ ylpfarmatidn Threshold
Bs | 180 @§/ | q } o UkoUrly | 03 UG Oy /NGt appliodble
y3 95U Fgs3 UoaAlég Eheeshold
~ 3 GgsUcUad R o . .
3
SOz 500 O g 3 consecutive hours U3 Ul Uy /NGt apglidgdble
~ 3 GgsUcUagd o o o
3
NO:2 400 O g 3 consecutive hours U3 UG Uy /NGt applidable
Bs 240 @§ / q ) o Utdolrly pUs UG Uy /NGt applidable
71a0segU K a OuU o0sU Uds by eritichUévaldiforihg grotewsion ioflsdgetdtin
SO. 20 O g A U e {0 ¥edrly oUs UG Uy /et applidgable
NOx 30 O g A Ue 0 ¥elrly oUs UG Uy /NGt applidable

10
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gUj Us s acidddlid
] Ue e U G Ua9jjyoyc

N Ambient Air Quality Monitoring

J] UesgldUsyosoae i UslGd o UAir poluton is the presence of various
UUehGGdUspglsL 6cdesal 3, substances in the atmosphere generally called
bosago9s8lL 3 © Yoaarvris) 8 O pollutants (chemical, physical, biological, or
aUs td&y aUs U, 80 ¥ G (ga3 other), in quantities, concentrations, or duration
Ussarsartdd Udd tUlUesecsed, U that results in alteration of the structure,
cUj UaUdyotGUsal 3 Udd Ul composition and characteristics of the
UssaUoyd € 636i3 33U )  atmosphere. These changes can cause
O s ULaUsd G (Bads  gbsldoy U, negative effects on human health, living
c¥3UUsesid 8y oUssleai d o organismsand ecosystems.
¢ UUeges0GUsyosoe i Usld Worldwide air pollution is influencing the quality
cved Uxs Usdhesrslaed Ubd oflife, while in addition is accounted responsible
dUx) UaUUs g Ui dgsd o9 U fordeaths and various respiratory diseases. The
aUs ¥YaaU “~jebaeesUUU g o ! definition of air pollution levels for the purpose of
“16e0lUhoeseeg evyed oUs o «regulating air quality (i.e. upper permissible
B oUdeyoslehd @6)avs " 8 9 concentrations of pollutants and number of
Ust U0y ¥y3 U 90y U UuLs g exceedances per year) has contributed to
aUs U slexm g UORDbYegd yls levering the negative impacts of air pollution by
dgebyYals G0Ud eUaxidad Uxs improving air quality.
Udd UUeellGUsyososed i Us
"eofllld Uesg UUegaslGldUsy 9o«
Bo Usdyt s93U0d Uy UG Ud) The main emission sources of air pollutants in
e U0U0Gey ¥ d, 8 9, GM9o g cadscal the atmosphere are attributed to human
dUj e YsdiWs dd pUwhaxsddd e s activities, which mainly include transport,
“doyd Us 6¢e ®d U U} a ¥ industry, residential heating and agriculture.
UUeshGGUsy U
isU Ud s Uy Usaegaai ddulInorderto monitor air quality in Cyprus, the DLI
UUee@(GUs) s0ai Uy 3 U G U operates a Monitoring Network of 9 stations
oUs Ucgnomllge YUy Usasasi d (Figure 1), fully equipped with automatic and
] ¥y U “e6g ~U9pabléEib@s® s ) continuous measurement instruments (Figure 2)
“"aeyvrd Usze adiecYgBhgUU! forthe following pollutants:
Gga3Uceid ceBdlgedlidBrd Us|
1+ r3:

f ze3@m3ibe moBoatl)s aBxle T Nitrogen Monoxide, Nitrogen Dioxide and

J] st Usg (72BPB?8B Nitrogen Oxides (? B ? B, ? B),

1T yeae33),(B 1 Ozone( B,

1 poamaiBeg UUagg (SO 1 Sulphur Dioxide (SO,),

fzesmaiBeg o3djy UsU ( COY CarbonMonoxide (CO),

)97} cUE W0l Bo, 45)F { Particulate Matter (PM1o, PMa3s),

T dUf§ e 5 ¢CsHo) alUs w&pa T Benzene (CsHs) and other Volatile Organic

By oUskay @ 0UeB K)

Compounds (VOC&)

11
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O Kukhodopikdg Stabuocg / Traffic Station
®0woTikog Ztabuog / Residential Station
Itaduog YrnoBabpou / Background Station

@®BLounyavikog Itabuog / Industrial Station

Fceel ¥h:90e oaUUUsesee Urs EUUdet 3 BUjUsseasciddlidd YeshUdLC

Figure 1: Spatial Distribution of Air Quality Monitoring Stations.

shoy Udd GdeUdaUlUd g ¥ Due to the importance of meteorological
dgsdealUd aUd Oadpis ¥rs L conditions in the dispersion of the air pollutants
UUe G GUsy U, 99U Uds o Uin the atmosphere, the main meteorological
eOUjeaUrs JiUws dUes gd  variables such as wind direction, wind speed,
"YUj Uscaci ddudd udd Y e ambient temperature, barometric pressure, solar
"Ujy Ussasgdea@d s o9y 90! radiation and rainfall are monitored to assess
e UUUY ) ede@dJdlsp o U yrdf U a : the air pollutants measurements from the Air
aUUUi dgatd Ueg Usyeasg, QualityMonitoring Stations.
qd dUjesgoay UGalU "UyabYe
go) UGaU, d UUee,0qUsq a:
Usa Us 3 eblesaradU b ech Uxildg
A o } RGdOUU Uvxs 96 Y3 In addition to the aforementioned continuous
"3 UoeUUc 68odeE8&PB&ostlIgU; e measurements, Particulate Matter  daily
dgooaysUyrvadd | ory) ei ¢ U3 measurements are made by means of special
beedUsU Ustussat 3 (GaalUy v fiters and sampling devices in all the cities in
dgaUgt s GU HRaUd Usd UR Cyprus. The concentration of heavy metals (As,
GaaU; U Uxs Us aho¥ aslCd NiHg, Pd), other metals (Al, Fe, Cu, Zn,
jelliseyoalehd Ggoays Uy ¥ Mn,TiCrV),ions (Cl, Br, SO, PO, NOs,
(As, Cd, Ni,Hg, Pd) , Ye8%¥aaAlwe C§ Na‘, K, NH,s, Mg? Ca?) and polycyclic
Zn, Mn, Ti, Cr, V) , s f 3°,0Br,3S0.£,®0,%, aromatic hydrocarbons (PAHs) contained in the
NOs, Na*, K' NHs, Mg?%, Ca?) ¢ dust, is determined from the filters collected.
"8agogoasal 3 Uy vyeUUs o
CIR; "eg " Ujesycdabdysi

3, 8 TOaY ued eglIJ‘ Moreover, the DLI Air Quality and Strategic
95968+ URBgU KWK eliesi U « Planning Section manages the National

12
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Figure 2: Representative Air Quality Monitoring Station.
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UgUsafhd EUUdehd YU,

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.

Uaeae+ddudd Ueg

] Uga
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ZFUs3Bas U ° U G§Qases3UUs @ The Air Quality Monitoring Stations Network

d dd Ye s fUdUL operated by the DLI are shown in Table 2. In

a Usdde o &K . this table the description, exact location of each

J 8 station, installation date, and the

uuUde yag pollutants/parameters measured are presented.
u

: G0 eoses0Usae In addition, sampling particulate collection
Ua e h eg g UUR d devices (PM) have been installed to the
0ei 2e&0ylcé7y, o residential area of Paphos and to the location
dUa e fhaa U Us o where the Limassol Residential Station was
svyeiclUsvs installed until 27.6.2017. Particularly, PM2s are
B3 UBPABRES)( ¢ UUj) measured in Paphos (PAFRES) and PMi, and

o GUd LRVMBESY G U925 E PMysare measured in Limassol (LIMRES).

U

— M C oM S R
E(Q(QUC§C§ N

3]
(]

U U¥3 ¢ UU The results of the measurements and other
Usee “~ady eldhfgidUo& d relevant information are available online for the
3 don-line) dUe 29693 AU public via the specialized website
slsaUgey 3 dnw.airdudlitg.doliey.a www.airquality.gov.cy.

WO C

Co
8
&
(e
gi
< P

Co

e Uddeowi 0 In addition, environmental bulletin presented
G g&;ua;gajbsuresae 3 U through island-wide TV stations during the
Yy aUsU Uasg o (central news bulletin. It is also noted that, the
0 9 O atdd f]Us DLI prepared and operated a mobile phone
) GeUUsae UG U, application for the immediate information of the
‘th Uyafa0 @ dgyy v o[ U public, especially the sensitive population
Uy U Urs UgyYerUxs groups, the employees and other interested
oUseeys¥rs aUs Yaa people.

8 CCCoCol C™
o Mmoo

Cico e«
¢h

w O

Uds Kdssoe P9 U Finally, through the National Open Data portal
Bttpsy/wwiv.data.gov.cy/) g "4 (https://www.data.gov.cy/) there is an access to
quu u;UfgifgprGuqug Q the existing and  historical air quality
y d t®8poeqUBd ~ el measurements carried out by the Department of
¢ e

U

o

0 Sg® GO O PO R OO oW

M- C0Ee Qg @O
Co

"e9oUa Us ¢gc¢ Labor Inspection through the Air Quality
g mooaUigg Y @ Monitoring Network.

>
}

L Co @ Co

o CCiw @

Ci83 O ® C® @
C(C(@ @4

— m
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basUa PgAalUdy saUsay EUUde 3
Table 2: Air Quality Monitoring Stations Characteristics

zyUydiddd YeshUqUUG Uesg

j UsagiGiUsy) saaai

J

yi U

Txlsa

FgsU0OUUo ¢

Ai gdoydd

y3eeU REUUdesi | EUUdE ge edU00aU Coordinates ‘izlivgt?ogt ag‘;%tgq e 00y 6i 3004
Station Name Station Location N E (m) RuNnin fro%nJ Pollutants-Values
Code 9 Measured
dUaUsh Usosafh ?2e8l0B0o8 2.2.1996 -
p ™ RO Nicosia Old General Hospital 35 1@133 21 157 17.12.2008 NO/NO2/NOx,03, CO, SO,
1 Tgasliey sUahdiBUDd a6 NICTRA g Aj Ho| Eo | B
Traffic Station i Nicosia N o - - ’ ! = !
bUj abgas | ngseEsLb;aeemf]35 0Bl33 2D 176 72,2009 W/S, W/D, T, RH, BP
Strovolos Police Station -
R - Uy eUi 296 mdeeUsoacgi F NO/NO2/NOx,03, CO, SO2,
2 ﬁeesiz:m‘falwfsﬂﬂ’ﬁ Eiggi: YUaUl \icres |segoaY EU) hbeoad 35 0733 34| 208 23.6.2006 g Aj Fo,) Bs WIS,
Apostolos Loukas Elementary School W/D, T, RH, BP
o UGUUI y vOd elits | )6
. P o o M - A NO/NO2/NOx,03, CO, SOz
Tgooclic)PUBdag e UG A ZUaUjyaeg ttt aUs ¢gla e ny '
3 Traffic Station T Limassol LIMTRA Archiepiskopou Makariou Ill and Tsirou 34 8433 02 19 23.6.2006 ) Bo, deéRﬁ(_"N:gs* WD, T,
streets corner '
, |Boooti ElUNG §Pe UGhT | |vore [BUbdoaUd EelGaUd 29908, , wolas pal 22 23.6.2006 - NOI’ZNO”EO*\*,(\?/%CVS/DS?Z'
Residential Station i Limassol Ayias Sofias and Seychellon street corner 27.6.2017 J O’JRHS,BP S’R T
. - P o - L - - NO/NO2/NOx,03, CO, SOz
Tgooaceile) sUahd sgPUBDs YU} o bogedeecs UB® B3dgry 3 Us Ud e A ’
5 Traffic Station i Larnaca LARTRA Larnaca Public Garden 34 6@i33 39 15 30.6.2003 | Ho Ob¢RﬁN:l3lps’ W, T,
Bufh j1e0U0slY¥Ysegd ~ oq
Booosl Fddridg gy s Ua U Ecealasg mjelsyd 8.7.2006 - NO/NO2/NOx,03,S0z,
6 Residential Station 7 Larnaca LARRES Aristofanous Street near Droshia 34 %9133 SFB 17 17.11.2016 | Bs, WIS, W/D, T, RH, BP
Elementary School
JjaUgscEOEYdeg < 23.6.2006 -
Tgoeoaslicy slUahdg bFlUEde Pafos Central police station s44 6314132 PS & 11.2.2016 NO/NO2/NOx,03, CO, SOz,
7| Traffic Station i Pafos PAFTRA Biumh QUi oo @ g 5 - | Ko, dog A WIS, W/D, T,
Uf . 8Ui o®8\&eo.T g "} 5984, 15505 | 3005555 40 25.3.2016 RH, BP
Ap. Pavlou and M. Kyprianou street corner
L~ T o , _—_— NO/NO2/NOx, Os, CO, SOz
Tgaagkdla hd FE-Ubuelthadq sUxGhLiggd j opiBjglaae 39 = e T '
8 Traffic Station i Paralimni PARTRA 15t Apriliou Avenue, Paralimni 8502005133 4@ 2 13.12.2016 ) W) EF’QSHWE/)ISD’ WD, T,
FUUdghegbyYdiegwldl) as
3 _ e . NO/NO2/NOx,03, CO, SOz,
g |29@8sYUsg. o AYMBGR | PUUoahd EdOUdagdywgeiss 15133 pg| 532 1.10.1996 | Ho| o E VOCS,
Background Station i Ayia Marina Ayia Marina Xyliatou Forest Station - WIS W/D T RH’ BP Si?
Xyliatou ' T T
_ e - . NO/NO2/NOx,03, €0, SO2
hbosedecU3sahdCRZYUYdE Teos3gegUsoah EKEgebsi ass e A '
10 Industrial Station i Zygi ZYGIND Zygi Community Council 34 43133 20 9 3.9.2002 | o, BTiXAV\é/F?’ wiD, T,
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basUos(liggsy cPPWalUdy stiUsoayY EWBdAHUx UUWUUsigdqd UecttiUsy saaci |y U
Table 2 (continued): Air Quality Monitoring Stations Characteristics
Txlooal FgsU0OUUo ¢ . . AP gdoydd
y3eelU RBUUdesgi | EOUde g cdU0Gal Coordinates JEIYevgt?ogL ag‘;%taq e 00); i 30Us
Station Name Station Location N E (m) Runnin fro?nJ Pollutants-Values
Code 9 Measured
e . . NO/NO2/NOx,03, CO, SO2
hbosedcUEBELBBAHaEgY) a ¥feoa3gegUsah FKEFgebagi asag \ny e y ’
11 Industrial Station i Mari MARIND Mari Community Council 34 B4433 17 88 14.7.2011 | Ho, BTiXAVé/PS’ WD, T,
FUUdSfg byYdyfevgbhiBoa ) ¥ o TYbe o) yaae 21.10.2010 - NO/NO2/NOx,03, | Ko,
12 Background Station - Cavo Greco CGRBGR Cavo Greco 34 57|34 04 23 7.3.2017 W/S, W/D, T, RH, BP
EUUdSfg byYditygs U YasU, Y¥yiaed = S 25.1.2011 - NO/NO2/NOx,03, ] Ko,
13 Background Station i Inia INIBGR Inia, Pafos 34 X0 3222670 672 31.12.2016 | B, WIS, W/D, T, RH, BP
FOUdSfg bYdiB@Ugy) 6 b d z63U0B®Ug ) 6 b,asdryg mdlp U . 5.9.2012 - NO/NO2/NOx,03, | Ko,
14 Background Station i Stavrovouni STAVBGR Stavrovoyni Monastery, Larnaca 34 53/332605 650 1.2.2016 WIS, W/D, T, RH, BP
FUUdSfg bYydigighsliad yied ¢) helad - - 10.7.2012 - NO/NO2/NOy,03, | Ko,
15 Background Station i Troodos TROBGR Troodos Mountain 34 56360 | 32 516500 1819 31.12.2016 | B, WI/S,W/D, T, RH, BP

NO/NO2/NOx: 7 6 3 6 3 LhmetisssalBasiiUbatlieggé 1 U/dNirogen Monoxide/Dioxide/Oxides
Os: ¥ 6 68/©Ozone

CO:ze363leiys d,; Weathon Monoxide

SOz pssaUaliss Slﬂpmgrleb(ldll g /

| Bo,) Bs,) B:) avy8ieU03U0 EyvyeUUalsU tsUey Uy ey Patisubae Matter withdierddynamicHiameterdessstham 0251 anan 1 ¢

VOCs:8UdUsoayd B o U¥aatileg @rgamicsQordpomds/

g KihUs c haoae , ¢8aeghasas, PenzkepTelbebes Eitylbeazene, Xylanesy 3 o U/
WS:¢gUci UdUU UdMinddpeed e 6 g /

WD: ps Ui dga3ad Uwigd ditestipne 6 g/

¢:UL°J4839;UL°JGU U Ue ¢ iindbpherie Sesnperatiing ) U/

RH:Ec UUs s e Relgtive Blumidity/

BP:bwU) s e UUy 9 d3aronﬁmdeedsuré
SR:¢ s Use | o (Balareabiaiana U /
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AKdsosoah FEeyilosse oy Yadd o0sU Uds YeshU(

#a 3" e6g)oUacs A} 200G aU The Ministry of Labour, Welfare and Social

Teoszrsosoal 3 | 0lGUakdidash U Insurance has prepared a National Action Plan

oy Yaoglld bUaUavad Udd Y for the improvement of Air Quality in Cyprus,

auUds 7iUg e 6 W@mad) addsa U which was approved by the Council of

3 6gafposKEgebsi ase Ud 08U Miisters in February 2008 and then submitted

aUd dgsycUsU g 6 bawedd:tothe European Commission. In May 2018, the

A sUjc e #6863 z7Yos6 Ueg National Action Plan has been revised. The

@) Y0dd UsUdUOryeddaU. ¢ initial and the revised National Action Plan are

Adsosodliia®g o) YOUdd, f ~ ¥ posted on the website www.airguality.gov.cy

UsUdUvydeyse oaUaeUsas U underthe link "Reports".

UsUy UdeysU auUds

www.airquality.gov.cy 0 (sdi i 3t Ul e e #i¢

¢ gae6 "eaduid Ug g 0 o Yoif) The implementation of this Action Plan is

“"Uy UsesasagdUalUUs G UU3 Y closely monitored by the DLI, in cooperation

dgsUyoUGaU e U YooU with five other co-competent Ministries

3 6gjoUalW e6gj(@Uas ~Z ! (Ministry of Transport, Communications and

A 29893 7¥391L 3 aUs O} Works; Ministry of Interior; Ministry of Energy;

AGvUU),908336g) o0Uae A3y : Commerce, Industry and Tourism; Ministry of

dboseedqeU3zalUd oaUs ¢agy) o0e¢ Agriculture, Rural Development and the

j] 9y 6Us0ed jasUm Ugdqdd b Yo Environment; Ministry of Health), local

3 6gjoUas 3oU0UaUdg), Uds authorities, the Cyprus Federation of

Beagl 83talU BUj; sbUaac 3 U:Environmental and Ecological Organizations,

ByoUstL aU0rs, Ue A 90 Ud: the Technical Chamber of Cyprus and other

A" segUadUeyss Ti 8 g "adJ¢ Entities  participating in  the  Technical

GdgeelUOUycegas GU0U(ds3 } ¢ b aC Committee that the relevant legislation

3eeadlUba@Ufdsmeg ¢ Uc 3 5 a € foresees.

g Us oahor Kdsosoafh FEcyil: ThisNational Action Plan is being implemented

aUYulUsaea Ud d gae ca( ae g’ and includes measures to improve air quality

eyUy U 29U Uds bUaUaxd c{ and in particular to reduce the concentration of
aUs UstusafhUU; U Udd ¢ Ua Particulate Matter (PMyp and PMys) in the

] 93 8ieU3¥3 Ex®s B U s usy 68 d atmosphere of Cyprus from anthropogenic

UUeshGGUsy; U Udd Ti  J eg sources.

"doyd.

ge Uz ahoy Eeylsae o} YU TheAction Planincludes national, regional and

Uy stGUy UsUayY oaUs Us 9o%Vlocal measures aimed at reducing the
Ud eUaxidd Ux3s Usa @6e | 3 emissions of gaseous pollutants into the
UU0ehaGUsy U oaUs vd Usa  atmosphere and, thus, improving the overall

9o hUGdIdJUUe e Us) aaai quality of ambient air.
zUysay U f uu Xe! ded¢ Some of the most important measures

Uy saUeb¥sUs Us Adssaf includedinthe National Action Plan are:

1. AUsseUGaU Baasoad) ¥ey 3 Preparation of Integrated Plans for Mobility in
To3zdqUoeahUqUU GU KHaUd allurban areas.

2. KaUdadyaesild aUs G} d 0 ¢ Securing and using natural gas for the needs
U0y asg 295U Usd Us Yo a Ll ofthe energy sector over the next five years.
Uds U heUsd ~U3sU0U0UU0aU

3. Yyeirddqid Udd ) ®1Miz ddg Promoting the use of Renewable Energy
AKsy) oUsUd () BA) o259 U LU Sources (RES) to achieve the national target
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10.

GdgeelUUsce Urs ] BA G for contribution of RES in energy end-use of
UsyjyoUsUd aUUY 13%, & 13% by 2020.
jjJedd besesaUglacsy¥ys e Use of biofuels or other renewable fuels for
aUglaers 29U Usd e UUL transportation.
psUGi salaq U q d Tt ") e (Connection of Cyprus with the European
GaaUgU UsyyoUsUd & Ues energy network in the sector of natural gas
UU) acg ey Q¥ Ues g Uo through the East Mediterranean pipe line i
z UG 6 o UEastd/led. East Med.
poUGisualad Udd 7Ti |} a6
GbaaUgU Usyy oU0Bdg dialdsa Connection of Cyprus with the European
eyly Udd daUs U} sEare gsiat energy network in the sector of electricity
Interconnector. through the electrical interface EuroAsia
gU; eU0U0Uslehd cjeadd Interconnector.
fLy s ] 3UsyaUooaldg
] "6y 4 9eeyYUx¥s (j.] . .| Terminaton of use and restoration of
TUOUUGaUge £63YUTY¥S3 Uncontrolled Waste Disposal Areas.
AoaUUUGUYOGUTYS s UcWa
(B. K. ®p.).) aUs msUs L°J C Construction of Integrated Waste Management
AKoaUUYOGUUG UsUsy ) g [ Facilityand Transit Stations.
GUsd 3yUd ees3yYuUd Ux
FUUdet 3 99U Uey dqGd | Installation of antipollutant systems in the new
Us 8¢ ed G g a Ud e} a ¢ Power Plant Units to comply with the emission
AKgy ¥ Uyoae BiudoaU 2 limit values set out in the relevant European
bosedeUssoatl 3 Ko 8c¢e 1 3 Directive 2010/75/EC on Industrial Emissions.
g6 so0Y eyU, U h vd Uas
"Usaslijeears, “Us hit
sudalUUsU) hevs, d U’ (Local measures such as expanding the
GL ] ¥3 GUydeUgldd, d network of sidewalks, pedestrian and bicycle
edqeU3sosoai Use asleai lanes, paving open parking lots, purchasing of
Uvys “"HaUx3s oaUs d Ude modern mechanical equipment for street
"3 802} YeeUUasd e U0W4dGW ] Kcleaning and creating and implementing a
;jed UU GeeaUaU aU -~ C program for transferring pupils to and from

schools in Municipalities.
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zUUyelUsd Udd U
Air Quality Measurements

3.1 &9 0 Uo ¥lotmduction

ioU Uegd " UUsidpggpedgd Formostair pollutants such as nitrogen oxides
UasUs UU e3Uaugl U(eeg tba (NOy, sulfur dioxide (SO,), carbon monoxide
dUaes @) ,(SWe e83a3Uaitsas L (CO) benzene (CéHs) and heavy metals (As,
bU3 s hGae)s, (o B 5); YU ¢ yAB, (Cd, e Cd, Ni, Hg, Pb), there is no exceedance of the
Ni, Hg, Pb) , U 03 Uj; U0dy Ua Climit values set in Cyprus and European
) o9Uat 3 Uset 3 UsglBda e ]jlegislation. On the contrary, because of the
aUs KgJ v szudaCJe° asU ¢ ¢ g 3 U appropriate measures taken, their
aUUY aa»q 73 eyUy) va3 " 8 ' concentration in the atmosphere have
GgoaUsUyi1 aUsd Uesgd GU(d3 decreased drastically, especially after the
iy U l‘.’J UsoyY, e BUwUOg®, § 3 UU: accession of Cyprus to the European Union.
GUds Ag) v Uyse Osx0d. £ Exceptions are the Ozone and Particulate
ye63 oaUs UU | svyaeieUsU Matterfor which exceedances are observed of
"Uy U0dyei 30Us g Uy by Usthe target value and the limit value
Udd 6y oUsaed Usesed Us Ua respectvely.
FUEceelU BUas30U0Us d usUeFigure 3 shows the variation of the annual
eyldd Ggooay3Uypviddd us Ul mean concentration of different pollutants over
“"Ujaciliec -2012000 Gi edGrsU the period 2000-2019, according to the results
U @UUeay0eUUU €U0y eadUxa of measurements carried out at the Nicosia
TgoeacsgilieaysUsah EUUdeh s UgTraffic Station. In particular, a decrease
"Uy U0dy UaUUs eUaxidad NOdobserved in NO, NO;, NOy, CO and SO
NO2, NO,, COa U0, " 8 g 6 (@ UaaUUU concentrations, mainly due to the improvement
bUaUavxvidd udd 89 hUdqUU(J of fuel quality, the import of new technology
UsGUovoe escdeyYU~rs 3 ' vehicles equipped with catalysts and the
Use oasleysrs &0 oUUUai periodicinspection of vehicles.

Uy scgitisse U sdUtydqad Ux
gOU U heUsU aUGYaUs U The following chapters provide detailed
“"adjyeliejyald o9sU aYdU | information on each pollutant as well as the
U a 00U Ux3 0GgoaUs gL ! levels of concentration of each pollutant in the
UUsehaGUsy U Udd 7Ti | eg. atmosphere of Cyprus.
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Figure 3: Annual Mean Concentrations of ? B ? B, ? B, B3, SOz, CO, PM1o and PMzs in Nicosia Traffic

Station.
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3.2 B3Uals U /NitsogenOgidet 6 g

BaUa ol tUbksgy) (@@3Us Ues Nitrogen oxides (NO,) is the sum of the
dgooay3Uyvldd Ueg ¢ 63a 3L concentration of nitrogen monoxide (NO) and
aUs Usg UseaUsilwme.g @ g? nitrogen dioxide (NOz). NO is a colorless,
y3U YGy) vea, Yelea oUs .Y odorless and tasteless gas and NO; is a
Uas3zUs y3-8Uky)obBwpseas, Us reddish-brown gas, soluble in water, strong
stcegs h e3UstrvrUsafh €U @ oxidizer with irritating odor. In addition to being
?BUsaUfd Uesg HUs UasUs iritant and corrosive, NO; is involved in and
aUs tosUby vUsah Ue " oy a U activates the photochemical cycle of reactions
GyUesecdeosoafh oioae UsUsly in the atmosphere causing photochemical
aUs Ue 06 deddUslidedh  Gy¥L pollution.

yj i " Usddd.

¢ o9} 9fhUULd “~doe  4UBaysal The main source of NOyx origin is fossil fuels
aUi0d 63 goaUL s @dg i o8t 3. burning. They are created by the oxidation of
Ud s saUatuvid Uas g & U e ¢ elemental nitrogen in ambient air below the
UUee@(GUs) saai Uy, U ) v high combustion temperature, as well as by the
dUjeegoayj UdaU Udd o Ui Gdd oxidation of the nitrogen contained in the
e3Uautuvld Ueg Ust Usg ° @ various fuels. During combustion, mainly
“elGelGUR GUU uUs¥Yidey U o Uinitrogen monoxide (90-99%) is formed, which
tdesaegy) oUaUWN® (98-996p ¥ d U@ c then reacts with ozone and atmospheric
GUd GgsyeUsU UsUsly) ¥ ¢ | oxygenandisconvertedto NO,.

Udd UUshGGUs) Ud oaUs £UU

Ti 3} oa0d Usdy v 69oU3Ue@&Uad Major anthropogenic emission sources of NO
U0 edeUseoaas3dUU ecee UUL are motor vehicles, power plants and central
GUUdeeca oaUs 8s oUs Uy} 9oy heating. Emission sources of NOx are industrial
Usa 6e 1xd BB Uaci 3 U  atdcplants producing nitric acid, explosives and
Uy Uovyoed 35Uy saei a3y c fertlizers.

a9 UlGevyU~xs

dU; ¥y Ue o2Uoe3fd HUs &L Although worldwide NO, emissions from
Us 8¢ yxJU ®HB (Gglsoyd " d natural sources (volcanic eruptions, bacterial
qidUsGUUa~rs, Uy UG Ud} o f activity, electrical discharges, etc.) are much
daUa Uy sayd Uad503 1 0 Wadg [ greater than NOx emissions  from
eUoUai UUy Ugd U f U g dU " f anthropogenic sources, background levels are
Usdy v eoUsUad “doyd, very low because of their diffusion over the
GgoaUs Uy & Ubagkgrduritleyejs) ( U entire surface of the earth.

UgUyd UasUs ~ @aedid clilseYcogy

U safhoeadyd Uds U sG¥YsU

¢ eyosaUd yaBdl Lﬁl dqd O &YWDO « The maximum outdoors exposure of NOy
aUebyYsaUs 13 U GUes3s U’ sb oxides takes place in urban air. Concentration
GdgoaysUyvyadd UgsYsUs o lincreases during the morning hours
“yJ¥9313 ¥vy13 (193 a0y gUde (approximately 6:00 i 9:00) due to increased
Ugadeysadd oageaaclicey) sUsed traffic.

321K ¥ 0 Ud g din WdHealth Effects

¢ g Uy beasese yaBUL de ) WA Excessive exposure to NO; may cause health
"3 eaUaytlUs ~jebaeeUUU effects to the blood, the liver, the lungs and the
aUesgd "30ieas3U0d aUs spleen. Health impacts include breathing
U s UL aUsd 290 U qs difficulties and increase in the frequencies of
"0y s9aUeby¥seaUUs @5 gl e the respiratory system, that are accompanied
s “~UdetUsd Ueg UsU 30 by lung tissue damages and reduction of
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baYbUd aUes saUf @y sa Ud overall life expectancy.

Usg "JellUhRheaseaeg sred.

g¢U €901 Y GreUUatsU ~ @g NOtake part in reactions with ammonia and
UsUsty YaUsg ¢ Wrv3Ud® B Ue e other chemical compounds under humid
gojy UdaU aUs YooUd U3 t conditions and usually forms small droplets in
UgUalGddUU eyy3d Uxs ° 3 U0 the atmosphere, which have a negative effect
"y eaUaylcgs e 3 U to the lungs and may cause or exacerbate
aUjtisegU3sU 3U0gtUsayd U ( cardiopulmonary diseases like emphysema
Ue i 6deU oaUs d b} dJ:UG a® and bronchitis. In addition, NOyx can easily
UszUsitjeia Uioeasal ¢ Usdlss react with organic substances and ozone,
sglald oUs Ue heas, 2 ¢ forming a wide range of chemical compounds
Ugy i uti 3 e aa gglolL 3 " 8 that are toxic and may cause biological
e 8483 3U jealUay (e g3 mutations.

32280 s b Uaaa 3450y @EKnmental Effects

o

g Bycegs 0ebUyyd 69aa8a NO« have serious ecological consequences.
G Ue; ROU; Od U K UgUy g’ G | The worst of them appear to be due nitric acid,
3o9U) s0h 8 3i , Uea UUa Ug ( the last product of the chemical reaction of NO2
UsUatyj Ubdd?B Uédes Uy} in the air. The transformation of NOx takes
eU0UGcdeUUstehd Urs 8 place on relatively short time scales, so that
aUebyYaUs 613 U a0 Gc UU the effects occur at short to medium distances
aaaceUsBHPU ees U s UL 0 Us fromthe source of emission.

eso0)yd rvd eU00UaUdg U a6l

g¢U e3UausU Uesg Ust Usg o Nitrogen and sulfur oxides enter the
GUds UUehRGGUs) U Us Usty «atmosphere by reacting with water vapor and
aUs Ue 3 Uy f Udd b} 8 G rain water to form corresponding acids, such
UsUaGUesecU @63y U, A ¥d 3as nitric and sulfuric. Those acids then fall to
a3y U GUd UGgsyecUsU ¥y (iU the earth surface either with rain, snow or hail
idd UaUU eUsa &4d)fh3lbd ebj (wetdeposition or acid rain) or as dry particles
(goy e U hdl0Gd e f 393 d (dry acid deposition).

GreUOUatsU (3dye U fdOGd

¢ hza3d bjece ycUs ¥ 3 Acid rain has a pronounced effect on natural
Ggloay¥Y 690a6lgliUeeUUU ( ecosystems (forests, wetlands, soil, crops),
yuUGae d, aUaasy3Ubdyd)re Kkiling directly or indirectly different forms of
yeeUOU Us¥YGaey Ud €6y Gy d life, butalso in residential ecosystems, eroding
6o99sltUsayY eoo6lgd Ue ¢ UU U historical monuments, damaging buildings and
e3deUal, "3 8aUaL3U0U0gd ¢ vehicles, but also directly damaging the human
scee UUU, UaaY aUs b a3 health.

Usdjt 93d goUalU

isU Ues ~Jellosaeeddee HUa! For the determination of ? B and ? B
Gy dqlioece 69a6i 3UU0s Ug Uf ¢ automatic instruments are used operating
aUsUcgy) oci 3 e U bydd based on the chemiluminescence measuring
Uy haUsUUs 95U “~ 3 RUg  d principle. This is a standard method based on
UsUatGUesece Ag) ¥y Uyeh Yy the corresponding European standard A ?

14211:2012.
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324) " 6 UUay UResUltd

EFU&ceeU W egloayYsaesaUUs «¢Figure 4 presents the NO, annual mean
h1e9 » ?Bg aUUUo ) ¥ida Us concentration recorded in the Air Quality
"YU Ussgacsgi ddidd Yesh Ud UL Monitoring Network for 2019. These values are
2019. Bs Useyd UgUyd Ua s lowerthan the Annual Limit Value of 40 eg/m?3
AUelsU BjyosUoecegdéwg Usg setbythe legislation. It is also observed that
GdUd s3eeedUbaUl K aldd¢ y the values at the traffic stations (NICTRA,
aUsgd agoaaslia) sUs ANICFRA, LIMTRA, LARTRA) are higher compared to the

LIMTRA, LARTRA) Ua 3 Us giyliie-d)d)) values at Nicosia Residential Station (NICRES)
elUlsd Ussgdgo uillUilc s Ug a - and the values at NICRES are higher than the
(NICRES) oWpUg¢d Ud Wded) ¥ 3 values at Ayia Marina Xyliatou Background
gy deh Wl Gdi ooy s gdUdbsleUsd; Station (AYMBGR).

g ebYdyeg JoaUd zAYMBGRIJG

—45
AUe s U B} s/deneal Eimit e
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ZYGIND
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Foee K Me:logs cyailelbe gig sUPdBs 6 i d YU} Usc acd died dygiiedfs s H Uq UU(d

Figure 4: ? B annual mean concentration in Air Quality Monitoring Stations for the year 2019.

EUQEGESU”'EJ;egﬁeYees(JUe
eUUjeltiubde PP UoYley egd Figure 5 presents the ? B hourly mean
20109. Bs Useyd vUos Us U~ « concentration for 2019 at the various Stations.

U'h Uds ¥y 9U0a U 8} sgmné e 8 ( The values are much lower than the hourly
6 as00U0Us GUd 3e6ega6dUGaUlU. limitvalue of 200 eg/m? set by the legislation.
"0y 0U0dyei3UUs U Uy U 8 g The increased values observed during winter,
h  vd UsYaasg 03 Uey 3 UU as expected, are due to increase NO
UgadeysUd Us 6e yd ? B emissions (vehicles, central heating) and
(eceeUU0U, aUs Uy} esayd GUd adverse meteorological ~ conditions  (low
tgdeU3sUad eU0U0U0UY) 6 a6 0 9 a: temperatures, low sunlight).
dL"J;eea;U&al"Jg’, eoo0)e das
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Figure 5: ? B hourly mean concentration in Air Quality Monitoring Stations for the year 2019 (Hourly limit
value: 200 eg/m?).
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3.3 o6 3 0dasImiptle Bioxide

g UseaUalsa0)Uc ¢aadla e g : Sulfur dioxide (SO,) is a colorless gas with a
Uyyse U y3Uessd, U° 6~ 3 penetrating, choking odor. It is produced by
aUUY Uds oaUilGd e Uds Ue combustion or melting of corresponding
jgalUL s ga99al 3 "8 g “ U} s sulfur-containing fuels or minerals, as well as
U ' h eyosteysld ¥YaoaUd bsa tbycertain other industrial activities, such as
h vd UaszUs d ~ Uy Uovyoe sulfuic acid production and fertilizer
"Uy Uovomee UGeYUrs. ¢ o §Q.¢ production. The main source of SO, is the
UasUs d oaUidGd 63 gaUt 3 burning of fossil fuels. Power plants,
1} g UsBpg VUas Us 89 d & U s industrial steam burners, central heating and
GUUdeeca, 85 oaUguUey Ud U vehicles are the main SO, polluters. Natural
s oU3Uyseayd dUy eYsaUsd sources of this pollutant are active volcanoes,
"doyd Ueg i 6g UgUdiad O anaerobic bacteria in the soil and forest fires.
UsUUy; AbsU bHUsaUeysU GUs

"gyeaUosyd.

¢ Uy sUaUsahUqUU Uxs ol The sulfur content of the fuel varies
UsYasoU eU Us Uaued aUs depending on the type and age of the fuel.
gU GUU0Uy 0y oUiGoseU (oY) fSold fuels (charcoal, wood) contain up to
dUae GU UsUa8salO08&yacUs 10% sulfur, while liquid fuels (various
aUi GeaeU (Us¥Yley U U e UY petroleum distillates) contain up to 5%.

FOUY Uds oaUiGd Ue dUa «During combustion the sulfur contained in the
alUiloae U @63Usitit 30U0Us 20« fuel is oxidized and converted to SO,. Due to
shor Uesg GcUUsay¥Y ¢ Uo¥Yaathe relatively long residence time of SO in
SO, 60Uds UUe hawoUs g &y j(BJ) the atmosphere (5-10 days) it can be
eU0U0GU0U) d0a a0 e Uo¥YaUd transported over long distances and cause
"3 8aUaytUs tUsUlGgaaey sUse transboundary pollution.

¢ U U0aUgUUa U G ) 3903 ~ ¢ In recent years the amount of SO, released
U UaUgdUjitddal GUds UUecinto the atmosphere annually has been
0ddeUsUsa¥, *d U e Uy aUreduced, mainly as a result of the
UsUsaUUYGUUGdd Us g 00U replacement of oil with low sulphur content
eUsrveyadd Uy sUabtad&fh Udiy! fuels for electricity production.

daUa Uy seed UsyyoUsld

3314 st} Y dWsdgp UM Health Effects

3 Ws g° 68 90 aa! The effects of SO, are varied depending on
dd. zUoy 8@} the exposure time. Excessive exposure to
)

’ Uay 0 Us Us SO, may cause breathing problems, modify
30 Uje 6 6oetlUs Uess Ue the defense mechanism of the lungs and
"3Ugehs¥ys oaUs 30U U suUs aggravate any existing cardiovascular
aUjtussUooUsUayd ~ Uded Us ¢ diseases. Short-term exposure to high SO
gydeyd 0gooa0x0ye 8]aldn (el concentrations can irritate the respiratory
Ud s UsU 3UgtUsoeae | wailla tract, cause bronchospasm, pulmonary
byjeoceld Ulesi d, "3 Uge 83 edema, eye irritation and respiratory distress
GUU e¥YUsU 8Us UadGddad |even in healthy adults. Headaches, feelings
Ushed oUs G0 gosUad  (of discomfort and anxiety have also been
UalddeU UgGideyalUd oaUs reported as a result of exposure to high
UsUGU; d0a ~¥d U e Uy aU0e ( concentrations of this pollutant. Moreover,
GgooaU3Uj 1 0Usd O®xdgUj it gaedg SO, in combination with particulate matter,
e U 0U Us¥jeiel3U g ¥ £ due to their synergistic action, can cause an
GgaUjostUsoeaed Uesgd U} YU cincreasein mortality rate.
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Ui 3dtd Uesg UUaaUd dadloc
332801 s b Uaoaa 34508y @Enmental Effects

ZielGysU U0 Ues BUosshle According to the World Health Organization
(v.B. 3.), Ug ad ey 350de “8g 28 (WHO), increased concentrations of SO, can
3U U dqyUyvyGegs Uy s3dqUsayY adversely affect certain plants, such as
Gs0d) ¥, Ue bUegb¥Yoas, UU cereals, cotton, fruit trees etc., by direct
e U o UgdUaUd 3y oy} ¥ 0 necrosis of their foliage.
igaateclUUs(d

Bs “9a6 GebU} yg’ so[s osyd @ The most serious damage is due to the
Ue§0, 1 Uds UUehGdGUsy U aU conversion of SO, into sulfuric acid in the
U Ushecgd (q Os U f] d UG e Us i atmosphere and its subsequent deposition as
aUs hEwesWlalsU. B ¢ UUU acid rain, snow and acid particles. The
s3Ustars Ueg dUaseg GU d conversion of sulfur oxides to sulfuric acid
GoYadUdeU eUpysat 3 de Uyt 3 takes place over several days. During this
Uy o0 e¥sgU € 63 Ua 33U time, the gaseous mass can be transported
coasvyYuld coaasfhelUU, U ¢ U even thousands of kilometers away from the
Usa ee ©d oaUs d Hhas3d B source and the acid rain can affect areas that
"Uyseeyd 85 8 eaUd U Usz arenotclose to the pollution sources.
eUovyald doyd i Usadd

EgasU (d Uy o900y d uUGs sy d Consequently, several forest areas are at risk
(" . 6. doay¥Yby)vad Ot YGaegc(eg. soil erosion), water in wetlands
gujebasfhUs 6gd o2a3U00Us becomes increasingly acidic due to acid rain
UsUsUaUd Udd Hha3s3dd by e endangering aquatic creatures and plants,
guy hbosU “a¥YOGeUUU oUs (i the composition of the atmosphere changes,
UU0e hGGUsy Ud Usa¥Ye UBYUBMe the local climate changes and eventually
alUs Uyasd U d) UYeUUUs (d balance of flora and fauna is affected.

aUs Udgd UsauUd

A aggeo:ycUs GgtcUUs & UUa SO, has also been associated with corrosion
Usg G6YagbU oaUs ¥Yaars ¢ U ofsteel and other metals, degradation of zinc
(UsyYld UGd) Ues g y Ug u U} and other protective coatings, deterioration of
"3 8000U0gUsat1 3 U 50Uy ¥e building materials (concrete and limestone),
Bo9agleesal 3 ga99ol 3 as well as deterioration of paper quality,
vabplOaUfhasdaed) , h - ¥d U’ a leather goods and monuments of historical
Udd ~&dghlisg Uy Usaei, Ux interest.

aUs Urxs yjo¥aUawsls oie

UstisUGyy) e3lUasd.

333zydeli¢g g Gt o6 sleemrination Method

isU Uess ] 8 E@zee;;ﬂuueshs e U & For the determination of SO, automatic
UgURhe UUU H3 oU3U0U ~e6g o U:instruments are used operating based on the
eydeilie Uesg ((Gdeysleai d U ultraviolet fluorescence measuring principle.
29U "3 hUg d eydeite bUGcThis is a standard method based on the
by hUg 6 K? 14AZPM4).2012 ( 4corresponding European standard A ?

14212:2012 (+AC 2014).
334 e UUay UReSUltd

FUEceeUUGgaegloYeaesaUUs @9 InFigure 6 SB, annual mean concentration

SB2 "e6g aUUUo ) YidoaUs _ for 2019 in Air Quality Monitoring Stations are
"YUy Usgasgiddiddg YeshUdUU presented.
2019.
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EUesdasUsa@U@3s UUUs Ue Ui 4 Table 3 shows the range of hourly and daily
deUjedoars € U; eu VR " 8 g measurements recorded at the various Air
itoavyYlejegd EUUdeesi d  Quality Monitoring Stations for 2019. The
BUj Useaci dd qu d Ye s h UBNWLU values appear to be well below the legislative
)‘i'xg’,,l'jU(]sUUvUev 8 9 Useyd hourlylimitvaluengSOOgFandthedaily
U h Uds _vysUalU @ J eg/t®eeU sU limit value of 125 O g £ at all stations (traffic,
de U) el sl elssele sgms’ 8lg2 56 4 residential, industrial and background).
aU0d 3eeesdUlal, auv GIEY:
(@geaslaey sUasgi d, eooaslU
g 6eb¥Yd)eg) .
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Figure 6: SB2 annual mean concentration in Air Quality Monitoring Stations for the year 2019.

Bbas Us Ui 13ad r) 9Uars & delUSCetdisgdecWUOPpgBagoci ddqiidd Yaeof
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Table 3: SO hourly and daily measurements range in Air Quality Monitoring Stations for the year 2019.

q) osUolyg) e8ais d ¢eUjeidlld eBasd
EOUJ &g Us e aai/d SOz hourly3range SOz daily r3ange
Monitoring Station (e (B
KaYco| zyool| zylUd| Ka¥eol zyoo90| zylud
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 14 0,0 5,7 1,4
PARTRA 0,0 244 24 0,2 7,5 2,4
NICRES 0,0 31,3 19 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 0,0 225 3,5
AYMBGR 0,0 20,9 1,2 0,0 9,1 1.2
B} s Usa y d/Lgmst ¥a3lugs 350 125
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_ Ozone (Bs) 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 Bz 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, Bs in
the upper layer of the atmosphere
(stratosphere) is not pollutant but it is a vital
element because it prevents the passage of

U 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 B3 occurs by the

reaction of NO: (formed by microbial

: processes on the surface of the earth) and

olefins (plants). Bs is also created in the
atmosphere by electrical discharges
(thunderstorms).

In the troposphere there are no primary
sources of Bs, but it is generated by chemical

U . 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 B3 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 B3 are observed at
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"Up U0dyei 300s oaUUY Uds sunrise. Emissions of precursors (NOy, VOCS)
Usa ee & U~rs ] h U} 8 g, ¥ 3" B from morning road traffic in combination with
U Ah30d) vyo93e @6losae aga aae sunrise and rising temperatures gradually lead
el Uds UsUUsae Usg wea:to increased Oz levels. The highest
dUjeegoay UaUd eitdoUa d U concentrations are observed at noon and early
U s yuxvys 3UesgBs B gydah U in the afternoon. Because oxidants are not
GgooaU3Uy 1t G0vs U; U0d} e i directly emitted but take some time to form, the
svyad Ue U KRoUgeU. K  Us precursors have time to move through the
Uk Usa wye 83U0Us ¥YeUaU Ua prevailing winds. As a result, oxidant levels are
t30Ud 2990 30U GedeUUstUsi often higher in the suburban areas where
ycegs Ues 6y hsae 30 ¢ U precursor emissions occur.
Usyeasagd "e6g U sayj UUsi 3.
U0 O a  0OuU Uys e63Usilx
gydehUU, U aUsd U /0GB!
aUeb¥szesgs 6L U @9 Us @
Usit aUxs.
341K st} Y WW=go U dHealth Effects
g6 3Boaly); c0OU0Us GUes3 8} oLl Os enters the body by inhalation and can
aUs € 63 Ua 30U usU” Uy ¥i! penetrate all tissues of the respiratory system.
UsU 3UgaUsaagi dgaUee U As a strong oxidant it reacts with almost all
e3UslivyUsafh UsUsity ¥ eU biological fluids that interfere with cell
go} ¥ “6g Uy UzeblbBmeagass 00 metabolism and structure (enzyme amino
teee Urs oagUUY, ¥v3 ( Bg BE& acids, unsaturated lipids, etc.).
a9 a&s5U) e
] 3Ya2sdoU €U0 Usd Ggoa Us U Depending of levels and duration of exposure it
yodUdldd € 63 Ua 30U Uy Uccan iritate the respiratory system causing
ai a0de U jealUaL 30U0Ud be e coughing, feeling of dryness in the throat and
GUes aUseh oaUs "~ Hs3se GUe chest pain, inflammation of the lungs and
"30iee3ld aUs s d Us e potential susceptibility to respiratory infections.
ecgai3lUsd Ueg Us U  30Jgal U Moderate levels of Bz can irritate the eyes,
B;e 63 Ua 30U Usags coeliecgs nose throat and lungs. Exposure to low levels
aUsefh oaUs Usgd 3 Ui ¢ 68 3 | of B3 has been shown to cause a significant
GgoaUsUBsydeg U et Us e dLl temporary decrease in the ability of the lungs
GddeUsUsoe yJ 0¥y} oa3e ¢ Ua to function properly, even in healthy adults.
"3Ugehs¥ys 3U aUsUasgy 9e Chidren, especially asthmatics, are most at
aUs GU goslUad UseasaUd risk from exposure to Bs. Exposure to high
"8 g g eliy)] egs U h * levels of B3 means a reduction in the amount
Uy s8adhUUy e 60U oas3lgasBs of oxygen we breathe, which burden those
¢ yoaddUGU gydaYB:Wgas W uv suffering from cardiovascular or respiratory
eUavld Udd "e0hRUqUUJ diseases and can lead to weakness and the
UsU 3yege U, oUoes3fhd ° ariskof death.
"YGeegs U ' h oaUjusUooUs
3ealeesUUU oaUs e 63 U0a 33U
aUs osas3lgse dUs¥yUsg

g6 Bz “jeaUala dde Us Us o B3 causes significant damage to crops and
aUaoasy)} oUsUd oaUs UU uYa forests. The main damage to the plants is in
Uas Us dUse i aave U Ue g their foliage, while secondary damage to their
baY UUs Uds Us¥Y Ugsd Ucgrowth and thus the overall crop.
Gdgssasoae GeulsyY.
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Bs ¢deoayd G g "Up U0dy) e The damage observed on trees from

GdgooaUsUy L alsd g ~ e b YBE) background Bs levels include injury and

"UysaUeby¥saeagas Uy UgeUUs (O premature fall of leaves, reduced

U¥s (i aa¥3, elUsve ¥ 3 d 9 & photosynthesis capacity, limited growth and

“"Uysaysteyad UsyY Ugsad increased insect infestation (e.g. beetles).
jeubesaed Uesgd U’ f y3 ([ Other functions of organisms and ecosystems

A agdd dy Ur¥eessUUs ¥ & & such as lichens and nutrient recycling are also

gy oUsslelL 3 aUs 8 908 lg affected.

oUovxUd oUs odr(d@s Ubvsze d

GdgGUUUs a1 3

343zydelig @ 0t o6} slemnination Method

isU U;eesu Uofgy @@ase } q 0dsea c¢For the determination of Oz automatic

UgURe OUU Ky oUsU g o U instruments are used operating based on the

eydetisUce gy dJy st Uegd U ultraviolet photometry measuring principle.

Uy haUsUUs 95U "~ RUg d This is a standard method based on the

Kgy ¥ Uyefh Yy HUg @ A? 14 corresponding European standard KA ?

14625:2012.

FU(ds3 U) a Bkxiddses U8 gUUs sy The relevant exceedances of the Bs target
"eg ~ Uy U0U0d) ei 3U0Us @@ Ua e value are mostly due to the climatic conditions
GUsd oasecUUsaso90ayd 0g prevalent in Cyprus, where high ambient
a0ds Ti 36 B ¥vd UasUs temperatures and high solar radiation
aUs dq gydee UaUssaebaaa contributetoits production as well as due to its
tdessg)joalU Ueg oaUdi d transboundary pollution and Oz precur
Ji " UsidddeB@UOWUGe B o Us g transportation from the East Mediterranean
] hti]leeva3 esglsl 3 Us g and other neighboring countries.

zU0hoUse aUs UU oUsUs3>s

FUBcee WiUbhsesUUs 6s UUe Figure 7 shows the Bs annual mean
29U UR019yeUBetiEce 8@ s ¢ y-6jUd concentrations for 2019 and Figure 8 shows
eUU) e 0o 20806 s g o UUUo2} Y the 8-hour mean Os concentration for 2019
pasaUge BUj Usesaci ddidd Y recorded on the Air Quality Monitoring

Network.

EUds 7Ti gy @) elgg U0Us g~ Uy In Cyprus no exceedances of the hourly
¥}y oUaas g Ues Hegg quscgg 9 6 B8@ information threshold (180 eg/m® and the
egm®) oaUs Us g ¥y} Uas 9 248 . hourly alert threshold (240 eg/m®) set by

egmd) 6 g o Wdsefiltibdad ¢ @ d UG a U. Cyprus and European legislation are observed.
] 30UadU0U0U "~ Uy U0dy i 3 Gwysd On the contrary exceedances of the 120 eg/m?
Useed GURGceg, 9900303t ~~ 8-hourly mean target value for the protection of
goUaUd, d&ms A2@0Gdd o as U human health are observed. It is also clear that
Uysdehd Uxs g Uy byYaUyxs the number of exceedances is higher in rural
UojyeUseayd "~ Uysescyd GU ¢ areas than in urban areas. This difference is
UoaUGe; ¥ UgUe 6GUaa0U0Us due tothe absence of NO (e.g. traffic) in rural
ees3eaUsiliacg Ue g Ug 1 Us ¢ areas. NO concentrations through a series of
2a3did) UbyYsdosoyd " U photochemical reactions partially block Oz and
GdgoaUsUyj i1 aUsd ea6363Uai:consequently cause a decrease in its
eoUd a0sy Yd G ¥ Ue 6 d e s concentration and consequently decrease the
GU0Ge Ui sags Us30; &g Uad Ue& « number of exceedances.

"3 8aUaci 3 eUarxld Udd 0

aUU0Y dgay UsU eUavld
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g UybyaUrxs.
ZUd 3 Ti 9 eg,y d a§ UUYdgyBs In Cyprus, the highest Bs levels occur during
Ujeg Gda¥YeeaUUs Uegd o U:the summer months due to the increased
Udd Ug3>deysdd deaossl¥Ys U s sunshine and temperature during these
edst s Ug UL_ 3, U} Yo e 3 UUc months, factors contributing to its creation.
udeos 89} 0 &Ua JUEdgyUy d e G Ua They are also due to the transboundary
toaUegUdg)y saUse i~ Usuq536ﬁpollutlon and O3 precursor 6s
Uys " hlijyeexys ag st 3 Ufrom the East Mediterranean and other
zUdRhoUse aUs UU o Us Us 3 5 neighboring countries.
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Figure 7: Bz annual mean concentration in Air Quality Monitoring Stations for the year 2019.
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Figure 8: Ozone (Bs) 8-hour mean concentration in Air Quality Monitoring Stations for the year 2019
(Maximum daily 8-hour mean i Target Value: 120 €g/m3).
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3.5 ze63ae3Uausae/Céisog Manaxide Uas U

¢ G ee36B&g U v dGA) s UU a@ U« Carbon monoxide (CO) is a colorless, odorless,
Yc) vea, Yelea, Yo Ug  Us tasteless and lighter gas than air. It is a product
Uy U AasUs “~jeyhs UUUe ofincomplete combustion of fossil fuels but can
aUglace rs UsaY ¢ @6} Ua zalso be produced by certain industrial or
6y oleyslUd bssedeUssayd biological processes. CO is not a greenhouse
g8 CO tiUs Uas Us Uy} oa@ gas, but it is oxidized to carbon dioxide (CO»)
eaUstilitts AHevrd GU Usae 30Dy indirectly affecting the global climate.

U dy U¥esesUUd yeeUOaU Us

¢ eUoUai UUy ¢ "d€® Uta U:The largest sources of CO emissions are
scee UUU, G 9 aUs Uy say g vehicles, central heating, power stations,
"Uy UoyvoedUy sdeaslio j Ui ¢ U U (various industrial processes (e.g. production of
bossedqeUsosoayd s Uy oUGalmetals by mining) and waste incinerators.
eUUYaar3 eU UsaoaUeas Ugd clindividual natural sources (active volcanoes,
U eUUG) vUey Ud U’ 6 b ae Uy decay of organic compounds, etc.) have also
UsUe 98 UUa eUeas3veysUd beenidentified buttheir contribution is limited to
qiUaGUUsU, Geyd ey} U3)sa verylowlevels.
dgebeoecetWgggd UfBEy adU @

U a  00U.

TU gydefhUU; U U " a  Ou UCO The highest levels of CO are found in indoor,
"Uyp U0dyei 30Us G0 UG~ UU, non-ventilated parking lots, buildings along
ctyegd GUyYdeUgldd, a U a } urban roads, and tunnels with intense traffic.
i) hers alUs (iBgilUnoB&)] ¢

agoeaasliaey al

351K st} Y0 Us dgo hdMbadth Bfects

geCOU3Ustuy Y U Uds UseasoCO reacts with blood haemoglobin to form

dede UUa 9 U ;9 b dJxg Us e 6 oo gabanl carbonaceous haemoglobin. The ability of

Udd Usce a8 basdd O U ahemoglobin to react with CO is two hundred

itsUoafhlos L°J g’ ey yd e UoUsai times greater than that with oxygen, thus

63gofhs3ae, Uy Ue’ 6iasae s UUimpeding the efficient transport of oxygen to all

eU0UGey Y Ueg @63go s eg parts of the body through the red blood cells,

Gt elUUed eylOGy Uxs Uy gdy withall the negative health effects.

hoUd Wadal)ds oo U Uds gol

g0 Gge UL eUUU Udd 1 dae Symptoms of poisoning from exposure to CO

yodUldd coi We s Us ¢ U0 U3 i include headache, dizziness, drowsiness and

"@s3eoayliUasd, q e Yad, d nausea. In cases of higher exposure may
Uy s UL GU0s g’ e Uo Ueai UU, d (cause vomiting, syncope, coma, or even death
jeaaddUa Ue0UR[J, 29 ~ 8 ¢ depending on the degree of oxygen deficiency.

dysUUesd, UsYacoU e U Healthy people exposed to high levels of CO

3gohsa Joose YUes e U may suffer a temporary decrease in their

U a WU 634G g eGUsi 3 mentalclarity and vision.

eUavlid Udd ~3Ugeblgowmdd

Udd hyUddd Uegd

¢ U eyl d Ues g Gt e UUesd The most affected body parts are those that

"Uys80GhHUUy e UVasUs Uasa Ua 3 dependon constant oxygen supply such as the

a0UdU0Ueece e3goh3aeg A  vbrain, heart and developing fetus in pregnant

aUjusyY oaUs Uss Uwdb Ugd G women.

2g3Uaald.
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35280} sbUaaas 3 Us sy gEndirommerial Effecisy

geCOUa3Us "~ Uyha GU €908y yCO is present in small concentrations in the
UUsehaGUsy; U Udd ddd, o ( Earth's atmosphere, mainly as a product of
qiUsGUUsUsed Uy UGUd}) s f lvolcanic activity, but also from natural and
U’ h Ggloesayd oaUs Us dj ¥ anthropogenic sources (such as forest fires and
tUGsayd gy oaUosyd o Us uncontrolled burning of waste). Mineral fuel
U 6y yoeceyvYUxs) . a Ui 0 d combustion also contributes to CO production.
OUGadd GgsUslGiyy Us Cca.U dA 3 CDue to its natural sources, its concentration
Urs Ggldoal 3 “dot 3 Ue g, changes from year to year and that is why it is
e OUUbYoaaUUUs 6y h3ae ¢&U U(extremely difficult to accurately measure its
Uz3Usj UUsay¥Y Ui lGesad d natural emissions.

Gglsesat 3 Ua @6e 13 Usg

geCOUas Us sai UgeUUYWbBwyCO is a very volatle and short-lived
Usg dUj emdldp”" adgaldd U’ greenhouse gas and also makes an indirect
GdgsUslle; ¥ (GUBBGe Usa | contribution to the phenomenon of radiation
UbUssaebaeadgldgraes UUd Usd inclusion, increasing the concentrations of
UUegcdGUsy 9ocailUse Uhskhs @ & § U atmospheric methane and tropospheric ozone.
heesUshaUsUaUd Udgos=dddDue to its small half-life in the middle
eyld Uy e  ha@Umey G o elBe” 8 9 troposphere, CO was used as a pollutant tracer
sc3aday¥YUdd Udd eU0UUUGe} Y d of transboundary pollution.

353zydeliced Y} ¢ U UBeterminatiors Method

isU Uess jeli Oy gii®fg ¢ UcFor the determination of CO automatic
UgURhe UUOU HKyoUsU ~e8g aU instruments are used operating based on the
eydaeua g vigdydd G U G £ nondispersive infrared spectroscopy measuring
itsUG @6y Y. Uy haUsUUs 2 principle. This is a standard method based on
bUGosGeysd dUse Ag) ¥ Uythe corresponding European standard A ?
14626:2012. 14626:2012.

354) " 6 UUay UResUltd

FUBceedli Ua3ze3UUs 6s UE@® Figure 9 shows the annual mean CO
oUbBEceesled ¢ y- 4 0dd 8¢ U B concentrations and Figure 10 the 8-hour mean
"8 g aUUU> J Yide gJ d Z C CO concentration on the Air Quality Monitoring
"YUy Usgacsi ddudd t»ellpPoddsU Stations for 2019.

] h UU “s6 oYUy UsUoy) Ye As shown in the figures below there is no
aUegaU " Ujya Uxad uUs ~ Uy) exceedance of the 8-hour mean CO
eylidd e6alY¥Y ¥ dd e} s Umgemd concentration of 10 mg/m? (10,000 £g/m?) set
(10.000 eg/md) G g ) as UUUs by the relevant legislation. The increased
seeadUtaU. B o Ug 3 d ¢ yvalues observed in winter are due both to
Uy 0U0dyei 3UU0s aU0Y Ud increased CO emissions (higher fuel
iUaas3UUs UGUshd GUsaP consumption due to heating) and to adverse
(ydahUOUy d aUUUs Yax0d  weather meteorological conditions (temperature
dyjyeUstdd) aUs UG UUy y inversion, weak winds etc.) prevailing at this
eOUUYy) 626090y d 8 g3 detime.

(d@egoay UllsUose UsUGUjecie

a2  /Bg U se8j3 UUsi3 Uds U
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Figure 9: CO annual mean concentration in Air Quality Monitoring Stations for the year 2019.
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