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I. UVOD

Znecisténé ovzdusi ma prokazatelné neptiznivé ucin-
ky na lidské zdravi, znecistujici latky mohou zptsobit
sirokou skalu zdravotnich probléml od méné zavaz-
nych az po vazna onemocnéni a prokazatelné zvysSuji
zatéz imunitniho systému, coz mtize vést k predcasné
umrtnosti. Znec€ist'ujici latky negativné plisobi i na
vegetaci, mohou ovlivnit jeji rist a zpusobit snizeni
vynost zemédélskych plodin a lest. Jsou i pficinou
eutrofizace' a acidifikace pdnich a vodnich ekosys-
téml a nasledné zmény druhové skladby a tubytku
rostlinnych a Zivo&isnych druhti. Rada zne¢istujicich
latek ma schopnost se v prostiedi akumulovat, nega-
tivné ovliviiovat ekosystémy a prechazet do potravni-
ho fetézce. Dale maji nekteré z nich ptimy nebo nepii-
my vliv na klimaticky systém Zem¢. Nutné je zminit
i poskozovani materialti a budov Casto historického
vyznamu pusobenim znec€istujicich latek v ovzdusi.

I pres fadu realizovanych opatieni v minulych le-
tech produkuji jednotlivé typy zdroji takové mnoz-
stvi emisi, které je v kombinaci s meteorologickymi
a rozptylovymi podminkami pfi¢inou piekracovani
imisnich limit nékterych skodlivych latek. V soucas-
nosti predstavuji ze sledovanych zne€ist'ujicich latek
nejvetsi problém suspendované Castice a na né vazané
polycyklické aromatické uhlovodiky. V letnim obdo-
bi jsou na fad¢ lokalit prekracovany imisni limity pii-
zemniho ozonu.

Konkrétni podil jednotlivych zdroji na znecisténi
venkovniho ovzdusi je vSak v riiznych oblastech od-
lisny, zalezi na skladbé zdroj v dané lokalité, ale také
na pienosu skodlivin z jinych oblasti. Mira znecisténi
ovzdusi je objektivné zjisStovana pomoci sité méficich
stanic, které monitoruji koncentrace znecist'ujicich la-
tek venkovniho ovzdusi (imise) v prizemni vrstve at-
mosféry (obr. I.1). Na zakladé povéreni Ministerstva
Zivotniho prostiedi provozuje CHMU Statni imisni
sit’ na tizemi CR, Informaéni systém kvality ovzdusi
CR a rutinné zpracovava naméfené imisni hodnoty ve
formé tabelarnich a grafickych prehledu.

Znecistyjici latky, které jsou sledovany a hodnoce-
ny vzhledem k prokazateln¢ Skodlivym ucinktim
na zdravi populace nebo na vegetaci a ekosystémy,
maji stanoveny imisni limity. Pfi hodnoceni kvality
ovzdusi jsou piedevsim porovnavany zjisténé urov-
né koncentraci s ptislusnymi imisnimi limity (tab. I.1
a 1.2), ptipadné s piipustnymi ¢etnostmi piekroceni
téchto limitd, coz jsou Grovné koncentraci, které by
podle platné legislativy nemély byt prekraCovany.
Stru¢na charakteristika znecistujicich latek, prehled
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Polluted air has a demonstrable detrimental impact on
human health and pollutants can cause a wide range
of health problems from less serious to grave diseases
and demonstrably increase the burden on the immune
system, which can lead to premature mortality. Po-
lutants negatively affect vegetation, can influence its
growth and result in decreased yields of agricultural
crops and forests. In addition, they lead to eutrophica-
tion and acidification of soils and aquatic ecosystems’
and subsequently to changes in species diversity and a
reduction in the number of plant and animal species.
Many pollutants accumulate in the environment, with
a detrimental impact on ecosystems, and enter into the
Jfood chain. In addition, some of them directly or indi-
rectly affect the climate system of the Earth. The dam-
age caused by atmospheric pollutants to materials and
buildings, which are frequently historically important,
must also be mentioned.

Despite a number of measures implemented in the past
years, particular sources produce an amount of emissi-
ons that can, in combination with meteorological and
dispersion conditions, lead to exceeding the pollution
limit levels for some substances. At the present time,
of the monitored pollutants, the greatest problems are
caused by suspended particulate matter and polycyclic
aromatic hydrocarbons bound to them. In the summer,
the pollution limit levels for ground-level ozone are ex-
ceeded at a number of locations.

However, the specific contributions of the individual
sources to ambient air pollution differ in various re-
gions depending on the composition of sources at the
given location and also on transfer of pollutants from
other areas. The level of air pollution is objectively de-
termined by means of a network of measuring stations
that monitor the concentrations of pollutants of the am-
bient air (air pollution) in the ground layer of the atmo-
sphere (Fig. 1.1). Based on the mandate by the Ministry
of the Environment, the CHMI operates the State Air
Quality Network in the Czech Republic, the Air Quality
Information System of the Czech Republic and routi-
nely processes the measured air pollution values in the
form of tabular and graphical reviews.

Pollutants monitored and evaluated for demonstrably
harmful effects on population health or vegetation
and ecosystems have set limit values. In evaluating
the air quality, the observed concentration levels are,
in particular, compared with the respective air polluti-
on limit values (Tab. 1.1 and 1.2), or with the permissi-
ble frequencies of these limits being exceeded, which
are concentration levels that should not be exceeded
under applicable legislation. Brief characteristics of

1 Eutrofizace je proces obohacovani o dusik a fosfor, acidifikace
je okyselovani.

1 Eutrophication is a process of enrichment in nitrogen and
phosphorus, while acidification leads to increased acidity.
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jejich emisnich zdrojii a jejich dopadti jsou uvedeny
v tab. L.5.

1.1 CILE PUBLIKACE

Rocenka ,,Zne¢isténi ovzdusi na tzemi Ceské re-
publiky v roce 2018, spolecné s elektronicky pu-
blikovanou datovou roc¢enkou ,,Souhrnny tabelarni
prehled”, je ucelenym piehledem informaci o kva-
lit¢ ovzdusi na tizemi CR v daném roce. Hodno-
ceni kvality ovzdusi vychazi z namétenych udaji,
shromazd’ovanych v Informac¢nim systému kvality
ovzdusi (ISKO) Ceského hydrometeorologického
tstavu (CHMU), za vyuziti dal§ich podkladii a ma-
tematickych nastroji. Datova ro¢enka prezentuje ve-
rifikovand naméfena imisni data a udaje o chemic-
kém slozeni atmosférickych srazek z jednotlivych
lokalit véetné agregovanych udajt, graficka rocenka
poskytuje komentované souhrnné informace v pre-
hlednych mapach, grafech a tabulkach.

Graficka roCenka obsahuje tfinact samostatnych
kapitol a ptilohy. Souhrnna a uvodni kapitola ob-
sahuje nejdalezitéjsi informace o kvalité ovzdusi
v daném roce a obecné informace k dané problema-
tice. Obsahem dalsich kapitol je podrobné zpraco-
vani jednotlivych témat tykajicich se znecistovani
a kvality ovzdusi.

Rocenky kvality ovzdusi jsou ur€eny organtim a or-
ganizacim fesicim a fidicim problematiku zivotniho
prostiedi a ochrany ovzdusi v CR, jakoZ i odborné
a Sir§i vefejnosti. Rocenky jsou vefejné pfistupné
na internetovych strankach CHMU, www.chmi.cz.
Publikace je zakladnim informa¢nim dokumentem
o kvalité ovzdusi v CR, jejim cilem je vyhodnotit
stav ovzdusi v SirSich souvislostech na zaklad¢é do-
stupnych dat a informaci.

1.2 POLITICKY A LEGISLATIVNi RAMEC
OCHRANY CISTOTY OVZDUSI

Zakladnim strategickym dokumentem EU v oblasti po-
suzovani a fizeni kvality ovzdusi je Tematicka strategie
o zneciStovani ovzdusi (dale Strategie). Cilem Strate-
gie, v souladu s 6. akénim programem pro Zivotni pro-
stfedi, je dosahnout ,urovné znecisténi jakosti vzdu-
chu, které neptedstavuje rizika pro lidské zdravi a pro
zivotni prostiedi, ani na né nema vyrazné negativni
dopad®. Na zaklad¢ Strategie z roku 2005 provedla Ev-
ropska komise komplexni pfezkum stavajici politiky
EU v oblasti ochrany ovzdusi. Vysledkem bylo piijeti
balicku opatfeni (Clean Air Policy Package) v prosinci
roku 2013. Bali¢ek obsahuje napt. programovy doku-
ment ,,Cisty vzduch pro Evropu® s novymi cili kvality
ovzdusi pro obdobi do roku 2030 (EC 2013a).

pollutants, overview of their emission sources and
their impacts are given in Tab. L.5.

1.1 OBJECTIVES OF THE PUBLICATION

The "Air Pollution in the Czech Republic in 2018"
yearbook, together with the electronically published
“Summary Table Survey" data yearbook provide a
comprehensive annual overview of information on the
ambient air quality in the territory of the Czech Re-
public for the relevant year. The evaluation of air qu-
ality is based on the measured data, collected within
the Air Quality Information System (AQIS) of the
Czech Hydrometeorological Institute (CHMI) using
additional data sources and mathematical tools. The
data yearbook presents verified measured pollution
data and information on the chemical composition of
atmospheric precipitation from the individual locati-
ons, including aggregated data, while the graphic ye-
arbook provides a commented summary of informa-
tion in a form of overview maps, graphs and tables.

The graphic yearbook contains thirteen separate chap-
ters and annexes. The summary and introductory chapter
contains the most important information on air quality in
a given year and general information on the issue. The
next chapters contain detailed elaboration of individual
topics related to pollution and air quality.

Ambient air quality yearbooks are intended for authori-
ties and organisations dealing with and managing issues
related to the environment and air protection in the Czech
Republic as well as to professional and wider public. The
yearbooks are publicly available on the CHMI website
at www.chmi.cz. The publication is the basic information
document on air quality in the Czech Republic. Its aim is
to evaluate the air quality in a broader context based on
available data and information.

1.2 POLITICAL AND LEGISLATIVE
FRAMEWORK OF AMBIENT AIR
QUALITY PROTECTION

The Thematic Strategy on Air Pollution (hereinafier
the Strategy) is the basic EU strategic document in the
area of assessing and managing ambient air quality.
The objective of the Strategy, in accordance with the
6th Environment Action Programme, is to achieve "a
level of ambient air quality which does not give rise to
risks for human health and the environment and does
not have markedly negative impacts on them". On the
basis of the Strategy of 2005, the European Commissi-
on carried out a comprehensive review of current EU
policy in the area of air protection. This resulted in the
adoption of a package of measures (Clean Air Policy
Package) in December 2013. The package contains,
for example, the "Clean Air for Europe" programme
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Tab. 1.1 Imisni limity (LV) pro ochranu zdravi dle zakona ¢. 201/2012 Sb., v platném znéni a vyhlasky
€. 330/2012 Sb., o zpusobu posuzovani a vyhodnoceni trovné znecisténi, rozsahu informovani
verejnosti o urovni znecisténi a pfi smogovych situacich
Tab. 1.1 Limit values (LV) for the protection of health according to the Act No. 201/2012 Coll., as
amended and Decree No. 330/2012 Coll., on the method of assessment and evaluation
of ambient air pollution level, on the extent of informing the public about the level of ambient
air pollution and during smog situations

Znecistujici latka

Doba primérovani

Mez pro posuzovani / Assessment threshold

[ug.m~]

Hodnota imisniho

limitu

average

Pollutant Averaging interval Dolni / Lower Horni / Upper - 3
LAT UAT Limit value [ug.m™] LV
350
1 hodina / 1 hour — — max. 24x za rok
max. 24x/year
SO,
50 75 125
24 hodin / 24 hours max. 3x za rok max. 3x za rok max. 3x za rok
max. 3x/year max. 3x/year max. 3x/year
100 140 200
1 hodina / 1 hour max. 18x za rok max. 18x za rok max. 18x za rok
NO, max. 18x/year max. 18x/year max. 18x/year
kalendarni rok
26 32 40
calendar year
maximalni denni 8h
klouzavy prameér
(o]0) . . 5000 7 000 10 000
max. daily 8-h running
average
benzen kalendarni rok
2 3.5 5
benzene calendar year
25 35 50
24 hodin / 24 hours max. 35x za rok max. 35x za rok max. 35x za rok
PM,, max. 35x/year max. 35x/year max. 35x/year
kalendarni rok
20 28 40
calendar year
kalendarni rok
PM 5 12 17 25
calendar year
kalendarni rok
Pb 0.25 0.35 0.5
calendar year
kalendarni rok
As 0.0024 0.0036 0.006
calendar year
kalendarni rok
Cd 0.002 0.003 0.005
calendar year
kalendarni rok
Ni 0.010 0.014 0.020
calendar year
kalendarni rok
benzo[alpyren 0.0004 0.0006 0.001
benzo[a]pyrene calendar year
maximalni denni 8h 120
klouzavy primér 25x v priméru za
0. i i - - 3 rok
max. daily 8-h running Yy

25x in 3-year average

Dlouhodobé imisni c

ile / Long-term objectives

Dlouhodoby imisni cil

health

max. daily 8-h running average

Znedistujici latka Uréeni Doba primérovani L
L L. Long-term objective
Pollutant Application Averaging interval .
[ug.m™]
pro ochranu zdravi lidi maximalni denni 8h klouzavy
0, for the protection of human prumer 120
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Tab. 1.2 Imisni limity (LV) pro ochranu ekosystému a vegetace dle zakona ¢. 201/2012 Sb., v platném znéni
Tab. I.2 Limit values (LV) for the protection of ecosystems and vegetation according to the Act No.

201/2012 Coll., as amended

Mez pro posuzovani Hodnota imisniho
limitu
Znedistujici latka Doba primérovani Assessment threshold -
[ug.m™] Limit value
Pollutant Averaging interval 3
Dolni / Lower Horni / Upper (bg.m™]
LAT UAT Lv
rok a zimni obdobi (1. 10.-31. 3.)
SO, year and winter period (1. 10.-31. 3.) 8 12 20
NOy kalendarni rok / calendar year 19.5 24 30
AOTA40, vypocten z 1h hodnot
AN . 18 000
o v obdobi kvéten—Cervenec . . primér za 5 let
3 AQOTA40, calculated from 1-h values average for 5 vears
between May and July g ¥

Pozn.: AOT40 znamena soucet rozdilt mezi hodinovou koncentraci vétsi nez 80 ug.m= (= 40 ppb) a hodnotou 80 ug.m= v dané
period& uZitim pouze hodinovych hodnot zmé&Fenych kazdy den mezi 8:00 a 20:00 SEC

Note: AOT40 is the sum of differences between the hourly concentration higher than 80 ug.m= (= 40 ppb) and the value 80 ug.m=in
the given period by using only hourly values measured every day between 8:00 and 20:00 CET.

Dlouhodobé imisni cile / Long-term objectives

Dlouhodoby imisni cil

for the protection of ecosystems
and vegetation

Znedistujici latka Uréeni Doba prumérovani .
L . Long-term objective
Pollutant Application Averaging interval i
[ug.m™.h]
pro ochranu ekosystému AOT40, vypocten z 1h hodnot
a vegetace v obdobi kvéten—Cervenec
0, 6 000

AQTA40, calculated from 1—h
values between May and July

Hlavnimi nastroji ochrany a zlepseni kvality ovzdusi
vramci EU jsou Smérnice 2008/50/ES, o kvalité vnéj-
$iho ovzdusi a Cists§im ovzdusi pro Evropu, Smérnice
2004/107/ES, o obsahu arsenu, kadmia, rtuti, niklu
a polycyklickych aromatickych uhlovodikii ve vnéj-
$im ovzdusi, Smérnice 2016/2284/EU, o snizeni na-
rodnich emisi nékterych latek znecistujicich ovzdusi,
a Smérnice Evropského parlamentu a Rady 2010/75/
EU, o primyslovych emisich (integrované prevenci
a omezeni znecisténi). Nove se jedna také o Smeérnici
komise (EU) 2015/1480 ze dne 28. srpna 2015, kte-
rou se méni nekolik pfiloh smérnice Evropského par-
lamentu a Rady 2004/107/ES a 2008/50/ES, kterymi
se stanovi pravidla pro referencni metody, ovétovani
udajti a umisténi mist odbéru vzorki pfi posuzovani
kvality vnéjsiho ovzdusi.

Na zékladé pozadavku Evropské komise pfipravit
ucelenou koncepci fizeni kvality ovzdusi pro CR byla
zpracovana Stfednédoba strategie (do roku 2020)
zlepseni kvality ovzdusi v CR. Tento koncepéni do-
kument byl schvalen v prosinci roku 2015 a shrnuje
vystupy Nérodniho programu snizovani emisi CR
a deset programu zlepSovani kvality ovzdusi zpraco-
vanych pro zony a aglomerace. Mimo jiné se jedna
o podklad pro financovani opatieni ke sniZzeni emisi
a ke zlepSeni kvality ovzdusi z fondi EU prostiednic-
tvim opera¢nich programti (MZP 2015).

document, outlining new objectives in ambient air qua-
lity for the period up to 2030 (EC 2013a).

Within the framework of the EU, the main tools for am-
bient air quality protection and improvement are Direc-
tive 2008/50/EC on ambient aiv quality and cleaner air
for Europe, Directive 2004/107/EC relating to arsenic,
cadmium, mercury, nickel and polycyclic aromatic hyd-
rocarbons in ambient air, Directive 2016/2284/EU on the
reduction of national emissions of certain atmospheric
pollutants, and European Parliament and Council Direc-
tive No. 2010/75/EU on industrial emissions (integrated
pollution prevention and control). Newly, EU Commissi-
on Decree 2015/1480 of 28 August 2015 amends several
annexes to European Parliament and Council Directives
2004/107/ES and 2008/50/ES, which set the rules for re-
ference methods, data verification and location of sam-
pling sites for assessing ambient air quality.

Based on the requirement of the European Commission
to prepare a coherent approach to air quality control
in the Czech Republic, a Medium-Term Strategy (up
to 2020) for improving air quality in the Czech Re-
public has been prepared. This conceptual document
was approved in December 2015 and summarizes all
the outputs of the National Emission Reduction Pro-
gramme of the Czech Republic and ten programmes
for improving air quality elaborated for designated
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Tab. 1.3 Doporucené hodnoty WHO pro ochranu lidského zdravi (WHO 2000, WHO 2005)
Tab. 1.3 WHO Air Quality Guidelines for the protection of public health (WHO 2000, WHO 2005)

Doba prumérovani / Averaging interval Smérna hodnota / Guideline value

e kalendarni rok / calendar year 20 pg.m™

" 24 hodin / 24 hours 50 pg.m-
M kalendaini rok / calendar year 10 ug.m=

e 24 hodin / 24 hours 25 pg.m-
benzo[a]pyren® i
benzofajpyrene® neni stanovena / not recommended
8 kalendarni rok / calendar year 40 ug.m

: 1 hodina / 1 hour 200 pg.m-

maximalni denni 8h klouzavy pramér I
0, ) ) 100 pg.m
max. daily 8-h running average

benzen? i
benzene” neni stanovena / not recommended
Pb kalendarni rok / calendar year 0.5 yg.m=
Cdi® neni stanovena / not recommended
As? neni stanovena / not recommended
Ni? neni stanovena / not recommended
- 24 hodin / 24 hours 20 ug.m™

: 10 minut / 10 minutes 500 ug.m=
co 1 hodina / 1 hour 30 000 pg.m™

8 hodin / 8 hours 10 000 pg.m™

a) Jedna se o karcinogenni latky pro lidsky organismus. Nelze proto stanovit bezpe¢nou urover latky. Doporu¢ena hodnota WHO
neni stanovena. Vice informaci o rizicich vzniku rakoviny viz WHO (2000). WHO u bezprahové pUsobich latek stanovuje pouze
hodnotu jednotkového rizika (UCR).
These are human carcinogens therefore no safe level of the substance can be established. The WHO guideline value is not
established. More information on the risks of cancer occurrence see WHO (2000). The WHO only determines the unit risk value
(UCR) for non-threshold active substances.

b) Doporugena hodnota kadmia ve venkovnim ovzdusi k zabranéni daliho narlistu tohoto prvku v zemédélskych padach je 0,005 pg.m™.
The recommended value of cadmium concentration in ambient air to prevent further increase of this element in agricultural soils
is 0.005 ug.m™.

Tab. 1.4 Doporué¢ené hodnoty WHO pro ochranu vegetace (WHO 2000)
Tab. 1.4 WHO Air Quality Guidelines for the protection of vegetation (WHO 2000)

Doba primérovani Vegetace Doporucena hodnota
Averaging interval Vegetation category Guideline value
- kalendarni rok / calendar year 30 ug.m™
: 24 hodin / 24 hours 75 pg.m-
rok a zimni obdobi zemédeélské plodiny 3
. . ; 30 pg.m
year and winter period agricultural crops
SO, rok a zimni obdobi lesy a pfirodni vegetace 20 ua.m=
year and winter period forests and natural vegetation H:
kalendarni rok / calendar year lisejniky / lichens 10 ug.m=
AOTA40, vypocten z 1h hodnot
v obdobi kvéten—Cervenec zemeédélské plodiny 6 000 ua.m=
AOTA40, calculated from 1-h values agricultural crops HY-
between May and July
AOT40, vypocten z 1h hodnot
v obdobi duben—fijen lesy S
O AOT40, calculated from 1-h values forests 20000 pg.m
between April and October
AOTA40, vypocten z 1h hodnot
v obdobi kvéten—Cervenec pfirodé blizké ekosystémy 6 000 ua.m
AOTA40, calculated from 1-h values semi-natural vegetation HO-
between May and July
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Z evropské legislativy vychazi i narodni legislati-
va, upravujici hodnoceni kvality ovzdusi v CR. Za-
kladni pravni normou v CR je zakon & 201/2012
Sb., o ochran¢ ovzdusi, v platném znéni (dale ,,za-
kon o ochrané ovzdusi®), ktery mimo jiné vymezu-
je zony a aglomerace, na jejichz urovni se hodnoti
kvalita ovzdu§i. Zénou je tizemi vymezené MZP
pro ucely sledovani a tizeni kvality ovzdusi; aglo-
meraci je sidelni seskupeni, v némz Zije nejméné
250 000 obyvatel. Zakon o ochran¢ ovzdusi stano-
vuje tii aglomerace a sedm zén (obr. 1.2). Podrob-
nosti pak dale specifikuje vyhlaska ¢. 330/2012
Sb., o zptisobu posuzovani a vyhodnoceni urovné
znecisténi, rozsahu informovani vetejnosti o urov-
ni znecisténi a pti smogovych situacich.

Rocenka prezentuje hodnoceni kvality ovzdu-
$i v roce 2018 podle pozadavkl ceské legislativy
v oblasti ochrany ovzdus$i. V souladu se zakonem
o ochrané ovzdusi je hodnoceni zaméteno na vyme-
zeni uzemi, kde jsou ptekracovany imisni limity pro
ochranu zdravi a pro ochranu ekosystémil a vegeta-
ce (tab. 1.1 a tab. 1.2). V ptipadé, Ze je v zon€ nebo
aglomeraci prekrocen imisni limit, nebo v pfipade,
ze je v zon¢ nebo aglomeraci imisni limit prekrocen
vicekrat, nez je stanoveny maximalni pocet prekro-
&ent, je povinnosti MZP ve spolupraci s piislusnym
krajskym ufadem nebo obecnim ufadem zpracovat
do 18 mésicti od konce kalendainiho roku pro danou
zonu nebo aglomeraci program zlepSovani kvality
ovzdusi. Pii zpracovani programu zlepSovani kvali-
ty ovzdusi piijme MZP takova opatienti, aby imisni-
ho limitu bylo dosazeno co nejdtive.

Hodnoty imisnich limit vychéazeji z doporucenych
(smérnych) hodnot Svétové zdravotnické organiza-
ce (WHO), kterou byly urc¢eny na zakladé¢ rady epi-
demiologickych studii nebo v piipad¢ bezprahove
pusobicich latek ze stanovenych hodnot karcino-
genniho rizika (tab. .3 a [.4). V z4jmu ochrany ve-
fejného zdravi doporucuje WHO zachovani Grovné
znecistujicich latek v ovzdusi dokonce na nizsi
urovni, nez pro kterou byly nepfiznivé dopady na
zdravi zdokumentovany. Nicméng, tyto hodnoty
vychazi ze zaverd tykajicich se zdravotnich do-
padl znecisténi ovzdusi a neberou v potaz otazky
tykajici se technické a ekonomické proveditelnosti
a dalsi politické a socialni faktory. Z tohoto diivodu
mohou byt hodnoty imisnich limitl stanovenych
legislativou vyssi, ale proces sméiujici ke splnéni
smérnych hodnot WHO musi byt vSeobecné pod-
porovan (WHO 2013).

zones and agglomerations. Among other things, it acts
as a basic document for financing measures for decre-
asing emissions and improving air quality from EU
funds via operational programmes (MZP 2015).

The national legislation on air quality evaluation in
the Czech Republic is based on the European legis-
lation. The basic legislative norm in the CR is the
Act No. 201/2012 Coll., on air protection, as amen-
ded (hereinafter the "Air Protection Act"), defining,
among other things, the zones and agglomerations for
which ambient air quality is being evaluated. A zone
is a territory specified by the MoE for monitoring and
managing the air quality; an agglomeration is a sett-
lement area with at least 250 000 inhabitants. The Air
Protection Act sets out three agglomerations and se-
ven zones (Fig. 1.2). Details are specified in Decree
No. 330/2012 Coll., on the method of assessment and
evaluation of ambient air pollution levels and on the
extent of informing the public on the level of ambient
air pollution and during smog situations.

This yearbook presents air quality evaluation in 2018
pursuant to the requirements of the Czech legislation on
air quality protection. In accordance with the Air Protec-
tion Act, the evaluation is aimed at defining areas where
the limit values for the protection of health and the pro-
tection of ecosystems and vegetation are exceeded (1ab.
L1 and 1.2). Where a limit value is exceeded in a zone
or agglomeration or if the limit value is exceeded in
a zone or agglomeration multiple times and more than
the permitted maximum number of instances, the Mini-
stry of the Environment, in cooperation with the rele-
vant regional or local authority, is obliged to develop
a programme aimed to improve air quality in the given
zone or agglomeration, which it must prepare within
18 months after the end of the calendar year. During
the preparation of each programme to improve air qu-
ality, the MoE adopts measures to ensure that the pollu-
tion limit level is attained as soon as possible.

The pollution limit levels are based on the recommended
(guideline) values set by the World Health Organization
(WHO) based on a number of epidemiological studies
or, in the case of substances without a set limit, from
established carcinogenic risk values (Tab. 1.3 and 1.4).
In the interests of protecting public health, WHO re-
commends maintaining pollutant concentrations at le-
vels that are even lower than those at which negative
effects on human health have been documented. No-
netheless, these values stem from conclusions regar-
ding the impacts on health from ambient air pollution
and do not take into account the aspects of technical
and economic feasibility and further political and soci-
al factors. Consequently, the pollution limit levels set by
the legislation may be higher, but the process heading
towards meeting the WHO guideline values must be ge-
nerally supported (WHO 2013).
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Tab. 1.5 Struéna charakteristika, prehled hlavnich emisnich zdroji a hlavnich dopad latek

znecist'ujicich ovzdusi

Znecist'ujici latka a jeji zdroje

Zdravotni dopady

Environmentalni
dopady

Suspendované ¢astice

Atmosféricky aerosol jsou pevné a
kapalné Castice suspendované v ovzdusi
produkované pfirodnimi i antropogen-
nimi zdroji. K pfirodnim zdrojum patfi
vulkanicka ¢innost, vétrem unaseny
prach a pyl a pfirodni pozary. NejvétSim
antropogennim zdrojem &astic v CR je
vytapéni domacnosti, silniéni doprava,
polni prace (sklizen, orba, aj.) a vefejna
energetika a vyroba tepla.

Suspendované ¢astice mohou byt primar-
niho ¢i sekundarniho puvodu. Primarni
Castice jsou do ovzdusi emitovany pfimo,
sekundarni €astice v ovzdusi vznikaji proce-
sem konverze plyn-Castice (gas-to-particle
conversion). Hlavnimi plynnymi prekurzory
sekundarnich &astic jsou SO,, NOy, NH;

a VOC (Pdschl 2011; EEA 2013).

Velikostni rozsah atmosférického
aerosolu zahrnuje pét velikostnich fadd
— od jednotek nm po stovky pym (Hinds
1999; Seinfeld, Pandis 2006). Soucasti
aerosolu jsou napf. i €astice velikostni
frakce PM,, (€astice o priméru < 10
mikrometrt) a PM, s ¢astice o priméru
< 2,5 mikrometru), pro které je stanoven
legislativni imisni limit.

Suspendované ¢astice maiji Siroké spektrum ucinku

na srde¢né-cévni a respiradni Ustroji. Uginek zavisi na
velikosti, tvaru a slozeni ¢astic. Kratkodobé zvySeni
dennich koncentraci ¢astic PM,, se podili na nartstu
celkové nemocnosti i Umrtnosti, zejména na onemocné-
ni srdce a cév, na zvyseni poctu osob hospitalizovanych
pro onemocnéni dychaciho Ustroji, zvy$eni kojenecké
umrtnosti, zvySeni vyskytu kasle a ztizeného dychani
zejména u astmatikd (SZU 2018).

Dlouhodobé zvySené koncentrace mohou mit za
nasledek snizeni plicnich funkci, zvySeni nemocnosti

na onemocnéni dychaciho Ustroji, vyskyt symptom(
chronického zanétu pradusek a zkraceni délky zivota
zejména z divodu vysSi umrtnosti na choroby srdce a
cév u starych a nemocnych osob a na respiraéni nemoci
v&etné rakoviny plic (SZU 2018). Aerosolové &astice PM
samostatné, stejné jako cela smés latek plsobicich zne-
¢isténi venkovniho ovzdusi, jsou zafazeny Mezinarodni
agenturou pro vyzkum rakoviny (IARC) mezi prokazané
lidské karcinogeny pfispivajici ke vzniku rakoviny plic.

Ovliviuji radiaéni bilanci
Zemg, formovani oblaku
a srazek, dohlednost.
Maji pfimy (rozptyl
pfichoziho slune¢niho
zareni) a nepfimy vliv
(jako kondenzacni jadra
v oblacich ovliviiuji odraz
zéareni od oblaki). Cas-
tice odrazeji a/nebo ab-
sorbuji sluneé¢ni zareni,

a tak pfispivaji k ochla-
zovani ¢i oteplovani
klimatického systému
Zemé (IPCC 2013).
Castice maji vliv na
zvifata stejné jako na lidi;
ovliviiuji rostlinny rust

a ekosystémoveé procesy;
mohou poskodit a po$pi-
nit budovy (EEA 2013).

Benzo[a]pyren

Benzo[a]pyren, ktery se v ovzdusi vy-
skytuje pfevazné navazan na ¢astice, je
vhodnym markerem znecisténi ovzdusi
PAH. Ddvodem je jeho stabilita a rela-
tivné konstantni pfispévek ke karcino-
genni aktivité smési PAH vazanych na
¢asticich (EC 2001a).

Mezi hlavni zdroje benzo[a]pyrenu v CR
patfi vytapéni domacnosti a silni¢ni
doprava (nedokonalé spalovani).

PAH pFedstavuji skupinu latek, z nichZ fada ma toxické,
mutagenni ¢i karcinogenni vlastnosti, patfi mezi endo-
krinni disruptory (latky poskozujici funkci Zlaz s vnitfni
sekreci) a pusobi imunosupresivné. Ovliviuji rast
plodu; prenatalni expozice PAH souvisi s vyrazné nizsi
porodni vahou (Choi et al. 2006) a pravdépodobné také
s negativnim ovlivnénim kognitivniho vyvoje malych déti
(Edwards et al. 2010). Samotny benzo[a]pyren je klasifi-
kovan jako prokazany lidsky karcinogen (IARC 2019).

PAH maji schopnost
bioakumulace, mohou
prechazet do potravniho
fetézce (Brookes et al.
2013; EEA 2013).

Oxidy dusiku

Jako oxidy dusiku (NOy) jsou oznaco-
vany oxid dusnaty (NO) a oxid dusicity
(NO,).

Vice nez 90 % antropogennich emisi
NOjy predstavuji emise NO. Hlavnim ant-
ropogennim zdrojem NOy v CR je silniéni
doprava a mobilni zdroje v zemédélstvi
a lesnictvi, vefejna energetika a vyroba
tepla, spalovaci procesy v priimyslu

a stavebnictvi (chemické produkty

a ostatni procesy).

Z hlediska vlivu na lidské zdravi Ize za nejvyznamné;si for-
mu povazovat NO, (WHO 2005). NO, postihuje pfedevsim
dychaci systém. Hlavnim efektem kratkodobého ptsobeni
vysokych koncentraci NO, je narlst reaktivity dychacich
cest a z toho vyplyvajici narust obtizi astmatiku (Samet

et al. 2000). Expozice NO, snizuje plicni funkce a zvySuje
u déti riziko respiraénich onemocnéni v dusledku snizené
obranyschopnosti vici infekci (EEA 2013; Peel et al. 2005).
Plasobeni NO;, je spojovano také se zvysenim celkové,
kardiovaskulami a respiracni umrtnosti (Stieb et al. 2003;
Samoli et al. 2003), ale je obtizné oddélit ucinky dalSich,
soucasné pusobicich latek, zejména aerosolu (WHO 2000),
uhlovodiki, ozonu a dalSich (Brauer et al. 2002).

NOxy pfispivaji k acidi-
fikaci a eutrofizaci pad

a vod. Vysoké koncentra-
ce NOyx mohou poskodit
rostliny. NOy jsou prekur-
zory pfizemniho ozonu

a Castic (EEA 2013;
Brookes et al. 2013).

PFizemni ozon

Ozon (Os) je sekundarni znecistujici latka
bez vlastniho emisniho zdroje. Vznika
jako soucast fotochemického smogu za
ucinku slune¢niho zareni soustavou reakci
zejména mezi NOy, VOC a kyslikem (EEA
2013). Ozon muze byt transportovan na
velké vzdalenosti, kumulovat se a dosah-
nout vysokych koncentraci daleko od mist
sveho vzniku (Brookes et al. 2013).

Ozon ma silné drazdivé ucinky na ocni spojivky

a dychaci cesty a ve vyssich koncentracich zpusobuje
ztizené dychani a zanétlivou reakci sliznic v dychacich
cestach. Zvysené citlivé vici expozici ozonu jsou osoby
s chronickymi obstrukénimi onemocnénimi plic a astma-
tem. Kratkodoba i dlouhodoba expozice ozonu ovliviiuje
respiracni nemocnost i umrtnost. Chronicka expozi-

ce ozonu zvysuje Cetnost hospitalizaci pro zhorSeni
astmatu u déti a pro akutni zhorSeni kardiovaskularnich
a respiraénich onemocnéni u stargich osob (SZU 2018).

PosSkozuje vegetaci,
ovliviuje rostlinny riist

a zapficifuje ztratu vyno-
sl zemédélskych plodin;
jeho plisobenim mlze
dojit k poskozeni lesnich
ekosystémU a ke snizeni
biodiverzity (EEA 2013).
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Znecist'ujici latka a jeji zdroje

Zdravotni dopady

Environmentalni
dopady

Benzen

Benzen je v ovzdusi pfitomen zejmé-

na v dusledku antropogenni ¢innosti.
NejvétSim zdrojem emisi benzenu je
nedokonalé spalovani paliv vozidly (EEA
2013). K dal$im vyznamnym zdrojim
emisi benzenu v CR patFi vytapéni
domacnosti, plosné pouziti organickych
rozpoustédel nebo pfi tézba paliv.

Benzen patfi mezi karcinogenni latky pro ¢lovéka (IARC
2019). Pfi vysokych koncentracich mize mit hemato-
toxické, genotoxické a imunotoxické ucinky (SZU 2018).

Schopnost bioakumula-
ce; muze poskodit listy
zemeédeélskych plodin

a zpusobit smrt rostlin
(EEA 2013).

Olovo

VétSina olova obsazeného v atmosféfe
pochazi z antropogennich emisi. Mezi
hlavni zdroje v CR patfi silniéni doprava
(otéry pneumatik a brzd) a vyroba Zeleza
a oceli, vefejna energetika a vyroba
tepla.

PFi dlouhodobé expozici lidského organismu se projevu-
ji u€inky na biosyntézu hemu, nervovy systém a krevni
tlak. Expozice olovu predstavuje riziko i pro vyvijejici se
plod, mdze negativné ovlivnit vyvoj mozku a nasledné
ovlivnit dugevni vyvoj (Cerna et al. 2011; EEA 2013).

Z hlediska karcinogenity pro ¢lovéka je olovo zafazeno
do skupiny 2B — mozné karcinogenni ucinky (IARC
2014).

Mdze se hromadit v té-
lech organismu (bioak-
umulace), jako jsou
ryby, a muze pfechazet
do potravniho fetézce
(Brookes et al. 2013;
EEA 2013).

Kadmium

Kadmium je navazano prevazné na
Castice s aerodynamickym priimérem do
2,5 ym (EC 2001b). Mezi hlavni zdroje
v CR patfi lokalni vytap&ni domacnosti,
vyroba Zeleza a oceli a vefejna energeti-
ka a vyroba tepla.

Dlouhodoba expozice kadmiu ovliviiuje funkci ledvin.
Muze také negativné ovlivnit dychaci soustavu; mezi
dusledky vlivu kadmia patfi i rakovina plic (WHO 2000).

Schopnost bioakumula-
ce (EEA 2013).

Arsen

Arsen se vyskytuje pfevazné v ¢asticich
s aerodynamickym primérem do 2,5 pm
(EC 2001b). Mezi hlavni zdroje v CR
patfi lokalni vytapéni domacnosti, vefej-
na energetika a vyroba tepla a vyroba
olova.

Vysoké koncentrace zpusobuji postizeni nervového
systému (SZU 2018). Kritickym Gginkem dlouhodobého
vdechovani arsenu je rakovina plic (EC 2001b; WHO
2000).

Schopnost bioakumu-
lace; snizeni rdstu a
vynosu rostlin rostoucich
na pldach s obsahem
arsenu (EEA 2013).

Nikl

Nikl se vyskytuje v €asticich v nékolika
chemickych slou€eninach, které se lisi
svou toxicitou pro lidské zdravi i pro
ekosystémy. Mezi hlavni zdroje v CR
patfi vefejna energetika a vyroba tepla,
spalovaci procesy v primyslu a sta-
vebnictvi (chemicky primysl) a lokalni
vytapéni domacnosti.

Muze ovlivnit dychaci soustavu a obranyschopnost
¢lovéka (WHO 2000; EEA 2013). Slouc€eniny niklu jsou
klasifikovany jako prokazany lidsky karcinogen, kovovy
nikl a jeho slitiny jako mozny karcinogen (IARC 2014).

Nikl muze znecistovat
pudy a vodu.

Oxid siFicity

Oxid sificity (SO,) je emitovan do ovzdu-
$i pfi spalovani paliv s obsahem siry.
Mezi hlavni zdroje SO, v CR patti vefej-
na energetika a vyroba tepla a vytapéni
domacnosti.

Ma drazdivé ucinky na o€i a dychaci soustavu. Vysoké
koncentrace SO, mohou zpUsobit respiraéni potize.
Zanét dychacich cest zpusobuje kasel, vyluc¢ovani hle-
nu, zhordeni astmatu a chronické bronchitidy a zvySuje
nachylnost k infekcim dychacich cest. Lidé trpici astma-
tem a chronickym onemocnénim plic jsou k plsobeni
SO, zvlasté citlivi (EC 1997; WHO 2014).

je prokazan negativni

SO, pfispiva k acidifikaci
prostiedi i ke vzniku

sekundarnich suspendo-
vanych &astic, u kterych

dopad na lidské zdravi
(EEA 2013).

Oxid uhelnaty

Oxid uhelnaty (CO) je plyn, ktery vznika
v dusledku nedokonalého spalovani
fosilnich paliv.

V CR je nejvétsim zdrojem emisi CO
vytapéni domacnosti, silniéni doprava,
spalovaci procesy v primyslu a staveb-
nictvi (Zelezo a ocel) a vyroba Zeleza

a oceli.

Nebezpecna je expozice zvySenym koncentracim nad
100 mg.m~.Vaze se na krevni barvivo (hemoglobin)
Iépe nez kyslik, a dochazi tak ke snizeni kapacity krve
pro prenos kysliku. Prvnimi subjektivnimi pfiznaky
otravy jsou bolesti hlavy, poté zhorSeni koordinace a
snizeni pozornosti (EEA 2013). Toxické uc€inky CO se
projevi nejvice v organech a tkanich s vysokou spotre-
bou kysliku, jako je mozek, srdce a kosterni svalstvo.
Nejvice citlivi k pisobeni CO jsou opét lidé s kardiovas-
kularnim onemocnénim, pro které jsou nebezpecné i
koncentrace nizsi. Nebezpecny je také pro vyvijejici se
plod (WHO 2000).

CO mUze pfispivat ke
vzniku pfizemniho ozonu
(EEA 2013; Brookes et
al. 2013).

CHMU - Informaéni systém kvality ovzdusi
CHMI - Air Quality Information System

21 Zneéisténi ovzdusi na Gzemi Ceské republiky v roce 2018
Air Pollution in the Czech Republic 2018



1. UVOD
I. INTRODUCTION

Tab. 1.5 Brief characteristics, overview of major emission sources and major effects of ambient air pollutants

Pollutant and its sources

Health effects

Environmental effects

Suspended particles

Atmospheric aerosol consists of liquid

or solid particles suspended in the air,
originating from natural or anthropogenic
processes. The natural sources include vol-
canic activity, wind borne dust particles and
pollen, and natural fires. The largest anthro-
pogenic source of suspended particles in
the CR originates from residential combus-
tion, road transport, farm-level agricultural
operations (harvesting, tillage, etc.) and
public energy and heat production.

Suspended particles can be of primary or
secondary origin. The primary particles are
emitted directly into the air, the secondary
particles are formed in the air by a gas-to-
-particle conversion. The main gas precur-
sors of secondary particles are SO,, NOy,
NH; and VOC (Péschl 2011; EEA 2013).

The size range of atmospheric aerosol
covers five orders of magnitude — from units
of nm up to hundreds of um (Hinds 1999;
Seinfeld, Pandis 2006). A part of the aero-
sol consists of, for example, also PM,, size
fraction particles (particles with a diameter
of £ 10 micrometers) and PM, s (particles
with a diameter of £ 2.5 micrometers), for
which a legislative limit value is set.

Suspended particles cause a broad spectrum of
effects on the cardiovascular and respiratory systems.
The effect depends on the size, shape and compo-
sition of particles. Short-term increases of daily PM,,
concentrations contribute to increasing total morbidity
and mortality caused mainly by cardiovascular disea-
ses, to the growth of the number of persons hospi-
talized due to respiratory diseases, increasing infant
mortality and increasing the frequency of coughing
and breathing problems, mainly in asthmatics (SZU
2018).

Long-term increased concentrations can result in
reduced pulmonary function, increased morbidity due
to respiratory diseases and increased incidence of
chronic bronchitis symptoms and decreased lifespan,
especially due to increased mortality of the elderly
and sick persons due to cardiovascular and respirato-
ry diseases, including lung cancer (SZU 2018).

The PM aerosol particles, as well as the whole mix-
ture of environmental pollution agents, are classified
by the International Agency for Research on Cancer
(IARC) as a proven human carcinogen contributing to
lung cancer.

They affect the Earth's
radiation balance,

cloud and precipitation
formation, and visibility.
They have a direct in-
fluence (by scattering of
incoming solar radiation)
and indirect influence (as
condensation nuclei in
the clouds affecting the
reflection of radiation by
the clouds). The particles
reflect and / or absorb
solar radiation and thus
contribute to the cooling
or warming of the Earth's
climate system (IPCC
2013).

Suspended particles
affect both animals and
also humans, affect plant
growth and ecosystem
processes, and may
damage and tarnish
buildings (EEA 2013).

Benzo[a]pyrene

Benzo[a]pyrene, occurring in the atmos-
phere primarily bound to the particles, is

a suitable marker of ambient air pollution
caused by PAHSs. The reason is its stability
and relatively constant contribution to
carcinogenic activity of the mixture of PAHs
bound to the particles (EC 2001a).

The major sources of benzo[a]pyrene in the
Czech Republic are residential combustion
and road transport (incomplete combustion).

PAHSs represent a group of substances of which many
have toxic mutagenic or carcinogenic properties,
belong among endocrine disruptors (substances da-
maging the function of endocrine glands) or act immu-
nosuppressively. They affect foetal growth. Prenatal
exposure to PAH is related to markedly lower birth
weight (Choi et al. 2006) and probably also adversely
affects the cognitive development of young children
(Edwards et al. 2010). Benzo[a]pyren itself is classi-
fied as a proven human carcinogen (IARC 2019).

PAH can bioaccumulate
and enter the food chain
(Brookes et al. 2013,
EEA 2013).

Nitrogen oxides

The term “nitrogen oxides” (NOy) refers

to nitric oxide (NO) and nitrogen dioxide
(NO,).

More than 90% of anthropogenic emissions
of NOy are represented by NO emissions.
The major anthropogenic sources of NOy
in the Czech Republic are road transport,
off-road vehicles and other machinery in
agriculture and forestry, public electricity
and heat production, stationary combustion
in manufacturing industries and constructi-
on (chemicals and other processes).

As concerns the impact on human health, the most
significant nitrogen oxide is NO, (WHO 2005). NO, can
affect mainly the respiratory tract. The main effect of
short-term exposure to high concentrations of NO, is
increased reactivity of the respiratory tract and ensuing
worsened symptoms in people with asthma (Samet et
al. 2000). Exposure to NO, impairs lung functions and
increases the risk of respiratory diseases in children due
to reduced immunity to infections (EEA 2013, Peel et al.
2005). It is also linked to increase of the total, cardiovas-
cular and respiratory mortality (Stieb et al. 2003, Samoli
et al. 2003), however, it is difficult to separate the effects
of NO, from other simultaneously acting substances,
mainly aerosols (WHO 2000), hydrocarbons, ozone, and
other substances (Brauer et al. 2002).

NOy contribute to acidlifi-
cation and eutrophication
of soil and water. High
NOy concentrations can
lead to damage to plants.
NOy act as precursors

of ground-level ozone
and particulate matter
(EEA 2013, Brookes et
al. 2013).

Ground-level ozone

Ozone (O,) is a secondary pollutant without
its own emission source; it is formed as

a part of photochemical smog under the
influence of solar radiation during a series
of reactions mainly between NOy, VOC and
oxygen. (EEA 2013). Ozone can be trans-
ported over long distances, accumulate and
reach high concentrations far from its place
of origin (Brookes et al. 2013).

Ozone has strong irritative effect on the conjunctiva. At
higher concentrations, it causes breathing difficulties
and inflammatory response of mucous membranes in
the respiratory tract. People with chronic obstructive
diseases of the lungs and asthma patients are more
sensitive to ozone. Both short- and long-term exposure
to ozone affects both respiratory morbidity and mortali-
ty. Chronic ozone exposure increases the frequency of
hospitalizations for asthma aggravation in children and
for acute aggravation of cardiovascular and respiratory
diseases in the elderly people (EAA 2018).

Ground-level ozone
damages vegetation,
impairs plant growth and
decreases crop yields;

it can damage forest
ecosystems and reduce
biodiversity (EEA 2013).
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Pollutant and its sources

Health effects

Environmental effects

Benzene

Benzene is present in the atmosphere
mainly due to anthropogenic activities.

The largest source of benzene emissions
is represented by incomplete combustion
of fuels by vehicles (EEA 2013). Other
significant sources of benzene emissions in
the CR include domestic heating, surfa-

ce application of organic solvents or fuel
processing.

Benzene ranks among human carcinogens (IARC
2019). At high concentrations, it can have haemato-
toxic, genotoxic and immunotoxic effects (SZU 2018).

Benzene can bioaccu-
mulate; it can damage
leaves of agricultural
crops and Kill plants
(EEA 2013).

Lead

Most lead present in the atmosphere is
released from anthropogenic emission
sources. The main sources in the Czech
Republic include road transport (tire and
brake wear), iron and steel production, and
public energy and heat production.

Long-term exposure is harmful to the biosynthesis

of haem, the nervous system and blood pressure in
humans. Exposure to lead also poses risks to develo-
ping foetus; it may negatively influence brain develop-
ment and, consequently, mental development, (Cerné
et al. 2011; EEA 2013). As concerns its carcinogenic
effects, lead is classified within group 2B — possibly
carcinogenic to humans (IARC 2014).

Lead can accumulate in
the bodies of organisms
(bioaccumulation) such
as fish and can enter the
food chain (Brookes et
al. 2013, EEA 2013).

Cadmium

Cadmium is bound mainly to the particles
with aerodynamic diameter of up to 2.5 ym
(EC 2001b). The main sources in the Czech
Republic are local household heating, iron
and steel production, and public energy and
heat production.

Long-term exposure to cadmium affects the function
of kidneys. It can also have negative impacts on the
respiratory tract; the effects of cadmium exposure
also include lung cancer (WHO 2000).

Cadmium can bioaccu-
mulate (EEA 2013).

Arsenic

Arsenic occurs largely in particles with
aerodynamic diameter up to 2.5 uym (EC
2001b). The main sources in the Czech
Republic include local household heating,
public energy and heat production, and
manufacturing of lead.

High concentrations affect the nervous system (SZU
2015a). Lung cancer is considered to be the critical
effect following the long-term inhalation (EC 2001b;
WHO 2000).

Arsenic can bioaccu-
mulate; it reduces plant
growth and crop yields
from soils containing
arsenic (EEA 2013).

Nickel

Nickel is found in particles in the form of
several chemical compounds with various
levels of toxicity to humans and also to
ecosystems. The main sources in the
Czech Republic are public electricity and
heat production, stationary combustion in
manufacturing industries and construction
(chemical industry), and local household
heating.

Nickel can affect the respiratory and immune systems
in humans (WHO 2000, EEA 2013). Nickel com-
pounds are classified as proven human carcinogens;
metallic nickel and its alloys are classified as possibly
carcinogenic to humans (IARC 2014).

Nickel may cause the
pollution of soil and
water.

Sulphur dioxide

Sulphur dioxide (SO,) is emitted into the
atmosphere during the combustion of
sulphur-containing fuels. The main sources
in the Czech Republic are public electri-
city and heat production, and residential
combustion.

SO, causes irritation of the eyes and respiratory

tract. High SO, concentrations can lead to respiratory
problems. Inflammation of the respiratory tract causes
coughing, mucus secretion, aggravation of asthma
and chronic bronchitis, and makes people more prone
to infections of the respiratory tract. Those suffering
from asthma and chronic lung disease are the most
sensitive towards SO, exposure (EC 1997; WHO
2014).

SO, contributes to
acidification of the
environment. It also con-
tributes to the formation
of secondary suspended
particles with a proven
negative impact on hu-
man health (EEA 2013).

Carbon monoxide

Carbon monoxide (CO) is a gas emitted
due to incomplete combustion of fossil
fuels.

The largest sources of CO emissions in the
Czech Republic are residential combus-
tion, road transport, steel and stationary
combustion in manufacturing industries and
construction, and iron and steel production.

Exposure to elevated concentrations above 100
mg.m is dangerous. CO binds to haemoglobin more
strongly than oxygen and thus reduces the oxyge-
n-carrying capacity of blood. The first subjective
symptoms of poisoning are headaches followed by
impaired coordination and reduced awareness (EEA
2013). Toxic effects of CO become evident in organs
and tissues with high oxygen consumption such as
the brain, the heart and skeletal muscles. Those suf-
fering from cardiovascular disease are again the most
sensitive towards CO exposure, while for them even
lower concentrations can be dangerous. It is also dan-
gerous to developing foetus (WHO 2000).

CO can contribute to the
formation of ground-le-
vel ozone (EEA 2013,
Brookes et al. 2013).
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