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Znecisténi ovzdusi ve velkych primyslovych oblas-
tech patfi mezi vdzné environmentalni problémy
Evropy piiblizné od poloviny minulého stoleti. Zna-
mé epizody tzv. ,londynského smogu“ ptimély
nejen Britanii, ale i dal$i zépadoevropské zemé
postupnému piijimani narodnich zakont k omezeni
znecistovani ovzdusi.

V 60. letech zacalo byt ziejmé, ze problém lze vy-
fesit pouze na zaklad¢ mezinarodni spoluprace. Ze
studii v rdmci programu zkoumajiciho dalkovy
prenos znecisténi ovzdusi, ktery probihal v rameci
Organizace pro hospodaiskou spolupraci a rozvoj
(OECD) v letech 1971 az 1977 vyplynulo, Ze k oky-
selovani fek a jezer ve Skandinavii dochazi v da-
sledku kyselych dest’d, jez jsou zplsobeny znecis-
tujicimi latkami uvoliiovanymi do ovzdusi v konti-
nentalni Evrop€. Byl proto pfijat prvni mezinarodni
pravné zavazny dokument, jehoz ucelem bylo fesit
na Siroké regionalni urovni problémy spojené se
znedistovanim ovzdusi, a sice Umluva o dalkovém
zneciStovani ovzdusi pfechdzejicim hranice stati
(CLRTAP), kterou v roce 1979 piijala Evropska
hospodarska komise OSN.

Diky opatienim jak v ramci CLRTAP, tak zejména
pozdgji v ramci direktiv EU, se kvalita ovzdusi
v Evropé béhem poslednich desetileti podstatné
zlepsila. Podafilo se snizit emise mnoha znecis-
tujicich latek, nicméné znecisténi zplisobené sus-
pendovanymi ¢asticemi a ozonem stale predstavuje
zévazna rizika. Znacna Cast evropské populace
a ekosystémil je stdle vystavena koncentracim
Skodlivin vy$s$im, nez jsou legislativné stanovené li-
mity a doporucené hodnoty Svétové zdravotnické
organizace.

Ptes uvedena zlepSeni patii znecisténi ovzdusi
k nejrizikoveéjsim environmentalnim faktorim zpu-
sobujicim predcasna umrti, zvySujicim vyskyt Siro-
kého spektra nemoci, poskozujicim vegetaci a eko-
systémy a vede i ke ztraté biologické rozmanitosti
v Evropé. To vSe téZ znamena znacné ekonomické
ztraty. Dalsi zlepSeni vyzaduje opatieni a spolupraci
na globalni, kontinentalni, narodni a mistni Grovni,
a to ve vétsing€ hospodarskych odvétvi a se zapoje-
nim vetejnosti. Opatfeni musi zahrnovat techno-
logicky rozvoj, strukturalni zmény vcetné optimali-
zace infrastruktury a uzemniho pldnovani a zmény
chovani. Ochrana piirodniho kapitalu, podpory hos-
podarské prosperity, lidského blahobytu a social-
niho rozvoje jsou soucasti vize Evropské unie 2050,
ktera je stanovena 7. akénim programem EU pro Zi-
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Air pollution in large industrial areas has been one
of the serious environmental problems in Europe
fromroughly the middle of the last century. The well-
known episodes of “London smog" forced not only
Britain, but also other Western European countries
to gradually adopt national laws to reduce air
pollution.

Itwas apparent in the 1960's that the problem can be
solved only on the basis of international co-
operation. It followed from a studly in the framework
of the program of investigation of long-range pol-
lution transmission, which was carried out under
the auspices of the Organisation for Economic
Cooperation and Development (OECD) in 1971 to
1977, that the acidification of rivers and lakes in
Scandinavia is a result of acid precipitation caused
by pollutants released into the atmosphere in con-
tinental Europe. Consequently, the first internati-
onally binding document was adopted to resolve
problems connected with air pollution at a broad
regional level, the Convention on Long-Range
Transboundary Air Pollution (CLRTAP), which was
adopted in 1979 by the UN Economic Commission
for Europe.

Measures introduced in the framework of CLRTAP
and especially as a result of a EU Directive have
improved substantially the air quality in Europe in
the past decade. It was possible to reduce emissions
of a great many pollutants; nonetheless, the pol-
lution caused by suspended particulate matter and
ozone still constitutes a substantial risk. A consi-
derable part of the European population and eco-
systems continues to be exposed to higher pollutant
concentrations than the legislatively stipulated limit
levels and values recommended by the World Health
Organisation.

In spite of the mentioned improvement, air pollution
is one of the highest-risk environmental factors
causing premature death, increasing the occurrence
of a wide range of diseases, damaging vegetation
and ecosystems and leading to a loss of biological
diversity in Europe. All these factors lead to sub-
stantial economic losses. A further improvement
will require measures and cooperation on a global,
continental, national and local level in most bran-
ches of the economy with public participation. The
measures must include technological development,
structural changes including optimisation of the
infrastructure and territorial planning, as well as
a change in behaviour. Protection of the natural
capital and support for economic prosperity, human
well-being and social development are part of the
vision of European Union 2050, laying down the 7th
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votni prostiedi (EU 2013). Emise hlavnich znecis-
tujicich latek vypousténych do venkovniho ovzdusi
v Evropé od roku 1990 poklesly. Nicméné ke sni-
zeni nedoslo dostatecné ve vSech sektorech a emise
nekterych znecistujicich latek se dokonce zvysily.
Nedoslo napt. k dostate¢nému snizeni emisi NO,
zmobilnich zdrojt, a proto nejsou v mnoha méstech
dodrzovany imisni limity. V poslednim desetileti
v EU rovnéz vzrostly emise PM, ; a benzo[a]pyrenu,
pochazejici z nedokonalého spalovani uhli a bio-
masy v domacnostech, v soukromych i vefejnych
budovach. Tyto zdroje se nyni v EU nejvice podileji
na emisich ¢astic a benzo[a]pyrenu (obr. VIIIL.1).

Dlouhodoby monitoring kvality ovzdusi v Evropé je
na vysoké urovni a hustotou sité patii spolu se Se-
verni Amerikou k nejlépe pokrytym kontinenttim.
Narodni monitorovaci sité¢ kvality ovzdusi jsou
v jednotlivych statech provozovany v souladu
s predpisy EU, nicméné praktické zajisténi je v jed-
notlivych statech odlisné. Nékde jsou fizeny cen-
tralné agenturami pro zivotni prostfedni nebo
meteorologickymi tistavy, jinde regionalnimi ufady.
Vedle narodnich siti jsou dlouhodob¢ realizovany
panevropské projekty, mezi jejichz hlavni cile patii
detekovani dlouhodobych trendd kvality ovzdusi
v celoevropském kontextu. Jedna se o programy
realizované pod CLRTAP (EMEP a skupina pro
hodnoceni dopadti dalkového pienosu skodlivin
pres hranice stattt), WMO GAW a v ramci evrop-
skych vyzkumnych infrastruktur (ACTRIS, ICOS).
Z hlediska poskozovani lidského zdravi v Evropé je
nejproblemati¢téjsi uroven koncentraci suspendo-
vanych ¢astic PM, ptizemniho ozonu O,, oxidu du-
si¢ittho NO, a karcinogenniho benzo[a]pyrenu.
Zavazné zdravotni problémy zptlisobuje znecisténé
ovzdusi zejména obyvatelim mést a obci. Posko-
zovani ekosystémil zplsobuje nejrozsahleji O,,
amoniak NH, a oxidy dusiku NO,.

* Odhaduje se, ze v Clenskych statech EU bylo
v tifletém obdobi 2013-2015 vystaveno 1620 %
mestskych obyvatel nadlimitnim 24hodinovym
koncentracim PM,,, 7-8 % nadlimitnim ro¢nim
koncentracim PM,;, 20-25 % nadlimitnim roc-
nim koncentracim benzo[a]pyrenu, 7-30 % kon-
centracim O, vys$$im nez cilova hodnota a 7-9 %
nadlimitnim ro¢nim koncentracim NO,.

* Odhad procenta populace vystavené koncentra-
cim vys§im, nez jsou doporuc¢ené hodnoty WHO,
byl jesté vyssi, a to napi. 82-85 % pro PM,;,
85-91 % pro benzo[a]pyren, 95-98 % pro O,
ataké20-38 % pro SO,.

EU Action Programme for the Environment (EU
2013). Emissions of the main pollutants released
into the ambient air in Europe have decreased since
1990. Nonetheless, this reduction has not been
sufficient in all the sectors and the emissions of some
pollutants have even increased. For example, there
has not been a sufficient reduction in NO, emissions
from mobile sources and consequently pollutant
limit levels are not complied in many cities. In the
past decade, PM,; and benzo[a]pyrene emissions
have also increased in the EU as a result of incom-
plete combustion of coal and biomass in households
and in private and public buildings. These sources
now make the greatest contribution in the EU to
emissions of particulates and benzo[a[pyrene (Fig.
VIIL1).

Long-term monitoring of air quality in Europe is at
a high level and, together with North America, itis a
continent with the highest density of measuring
stations. The national air quality monitoring
networks are operated by the individual countries in
accordance with the EU regulations, but practical
provisions for these networks differ in these coun-
tries. In some places they are established by the
central environmental agencies or meteorological
institutes, while elsewhere this responsibility is
delegated to the regional authorities. In addition to
the national networks, long-term pan-European
projects are implemented, whose main goals include
detecting long-term trends in air quality in a Euro-
pean-wide context. These programmes are imple-
mented under CLRTAP (EMEP and the group for
evaluating the impacts of long-range transboun-
dary air pollution), WMO GAW and in the context of
European research infrastructures (ACTRIS,
1COS). From the viewpoint of damage to human
health in Europe, the greatest problems are caused
by concentration levels of suspended particulates
PM, tropospheric ozone O,, nitrous oxide NO, and
carcinogenic benzo[alpyrene. Polluted air causes
serious health problems especially for the inha-
bitants of cities and municipalities. O, ammonia
NH, and nitrogen oxides NO, cause the most exten-
sive damage to ecosystems.

e It has been estimated that, in the three-year
2013-2015 period, 16-20% of the urban po-
pulation in the EU Member States were exposed
to above-limit 24-hour PM,, concentrations,
7-8% to above-limit annual PM,; concen-
trations, 20-25% to above-limit annual ben-
zo[a[pyrene concentrations, 7-30% to O, con-
centrations greater than the target value and
7—-9% to above-limit annual NO, concentrations.

o The estimate of the percentage of the population
exposed to concentrations higher than the values
recommended by WHO was even greater,
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* Odhady zdravotnich dopadl vlivu znecisténého
ovzdusi ukazuji, ze dlouhodoba expozice jem-
nym ¢asticim PM, ; pfispéla v Evropé v roce 2014
k cca 428 tis. predcasnych umrti, dlouhodoba
expozice koncentracim NO, k 78 tis. a kratko-
doba expozice koncentracim O, ptiblizn¢ k 14 tis.
predcasnychimrti (EEA2017).

* Nadlimitnimi koncentracemi suspendovanych
Castic a benzo[a]pyrenu jsou nejvice zatizeni
obyvatel¢ stfedni a vychodni Evropy véetné Bal-
kanského poloostrova, k plo$né nejvice znec€isteé-
nym oblastem patfi rovnéz Padska nizina
v severni Italii (obr. VIIL.2, obr. VIII.3).

* Limitni koncentrace NO, jsou piekracovany
zejména v lokalitach ovlivnénych dopravou (obr.
VIII.4). Vyskyt nadlimitnich koncentraci lze
predpokladat i ve statech, které vyse zminéné
Skodliviny sleduji pouze na omezeném poctu
lokalit nebo je nesleduji viibec, resp. tyto udaje
EEA nepiedavaji.

K primamim Skodlivindm, které pochazeji
z mistnich a oblastnich zdroji emisi, se pridava
znecisténi ovzdusi sekundarnim aerosolem (kap.
IV.1.4) a ozonem. Koncentrace ozonu vzhledem
k mechanismu jeho vzniku (kap. IV.4.3) nartstaji
od nizkych hodnot v severni Evropé az po ne-
vyssi koncentrace zejména ve statech kolem
Stiedozemniho mote (obr. VIILS).

Uroveti zne&isténi ovzdusi se v riznych &astech CR

velmi vyrazné 1isi. Na jedné stran¢ jsou oblasti

velmi malo znecisténé, ve kterych je kvalita ovzdusi
obdobna jako v Cistych souvisle obydlenych regi-
onech Evropy a koncentrace $kodlivin ani zdaleka
nedosahuji imisnich limitd. Data z ¢eskych
pozad’ovych stanic programu EMEP jsou srovna-
telna s koncentracemi naméfenymi na podobné
lokalizovanych stfedoevropskych stanicich. Na
strané druhé aglomerace O/K/F-M patii spole¢né

s prilehlou oblasti Polské republiky k nejvice zne-

¢isténym evropskym regiontim, a to jak z hlediska

rozlohy, tak dosahovanych koncentraci (kap. IV).

Pienos $kodlivin mezi CR a sousedicimi staty je

nejintenzivnéjsi praveé v oblasti Slezska (podrobnéji

kap. V.3 a Blazek et al. 2013). Znecistény vzduch
samoziejmé proudi pfes statni hranici i v jinych
oblastech, ale vzajemné pieshranicni plsobeni je
mnohem mensi, pfiCemz vétSinou neni dostupna

jeho kvantifikace ani odhad pravdépodobného vli-

vu. Kromé¢ oblasti Slezska je podil riznych zdroja

na urovni znecisténi ovzdusi podrobnéji popsan
pouze v Cesko-slovenském piihrani¢i Moravsko-

e for example, 82-85% for PM,; 85-91% for
benzo[alpyrene, 95-98% for O, and also
20-38% for SO..

o Estimates of the health impacts of the effect of
polluted air indicate that long-term exposure to
fine particulates PM,; in Europe in 2014
contributed to approx. 428 thousand premature
deaths, long-term exposure to high NO, con-
centrations to 78 thousand and short-term expo-
sure to high concentrations of O, to approx. 14
thousand premature deaths (EEA 2017).

o The inhabitants of Central and Eastern Europe,
including the Balkan peninsula, suffer from the
greatest exposure to above-limit concentrations
of suspended particulates and benzo[a]pyrene,
while the areas with the most widespread
pollution also include the Po Valley in northern
Italy (Fig. VIII.2, Fig. VIII.3).

e Limit NO, concentrations are exceeded espe-
cially in areas affected by transportation (Fig.
VIIl.4). The occurrence of above-limit concen-
trations can also be anticipated in countries
where these pollutants are monitored only at
a limited number of sites or are not monitored at
all or this data is not provided to EEA.

o The primary pollutants that are derived from
local and other emission sources are also ac-
companied by air pollution by secondary par-
ticulates (Chap. 1V.1.4) and ozone. In relation to
the mechanism of its formation (Chap. 1V.4.3),
the ozone concentrations increase from low
values in northern Europe to the highest values
especially in countries around the Mediterra-
nean Sea (Fig. VIIL.5).

The pollution levels in various parts of the Czech
Republic differ substantially. On the one hand, there
are areas with very low pollution levels, in which the
air quality is similar to that in the continuously
unpopulated regions of Europe and the pollutant
concentrations are well below the pollution limit
levels. The data from the Czech EMEP background
stations are comparable with the concentrations
measured at similarly located Central European
stations. On the other hand, the O/K/F-M agglo-
meration, together with the adjacent areas in the
Republic of Poland, are among the most highly
pollutedregions of Europe, both from the standpoint
of extent and well as from that of concentrations
reached (Chap. 1V). Transmission of pollutants be-
tween the Czech Republic and neighbouring coun-
tries is most intense in the Silesian area (for more
details, see Chap. V.3 and Blazek et al. 2013). Obvi-
ously, polluted air flows across the State borders in
other areas, but the mutual transboundary effects
are much less and mostly its quantification or even
an estimate of probable impact is not available. In
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slezského a Zilinského kraje (VSB-TU Ostrava
2014). Dalkovy ptenos znecistujicich latek v ramci
celého kontinentu i mimo n¢j je feSen Konvenci
LRTAP v ramci programu EMEP (EMEP 2016).
Program byl zalozen v roce 1977 a jednim z jeho
hlavnich cili je sledovani dlouhodobych trendd
kvality ovzdusi v regionalnim méfitku, a to na za-
kladé méteni na vybranych pozad'ovych lokalitach.

addition to the region of Silesia, the contributions of
sources to the air pollution level has been described
only in the Czech-Slovak boundary areas of the
Moravian-Silesian and Zilina regions (VSB-TU
Ostrava 2014). CLRTAP deals with long-range
transmission of pollutants across the continent and
beyond it in the EMEP programme (EMEP 2016).
The programme was established in 1977 and its
main goals encompass monitoring of long-term
trends in air quality on a regional scale on the basis
of measurements at selected background locations.
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Pozn.: Emise jsou vyjadieny podilem vG&i emisim roku 2004. Emise CH, jsou celkové emise (IPPC sektory 1 aZ 5). Udajeo vyuzivani
pudy, zmény ve vyuzivani pidy a lesnictvi jsou k dispozici do roku 2012. Pfedavani zprav o emisich BC je dobrovolné, nejsou
tedy zahrnuty vSechny staty.

Note: The emissions are expressed as a prcentage of the emissions in 2004. CH, emissions are total emissions (IPPC sectors 1 through
5). Land use, land-use change and forestry, and data are only available until 2012. Reporting on BC emissions has been made on
a voluntary basis and has not been made for every country.

Data viz National emissions reported to the Convention on Long-range Transboundary Air Pollution (LRTAP Convention)
(https.//www.eea.europa.eu/data-and-maps/dashboards/air-pollutant-emissions-data-viewer-1).

Zdroj dat / Source of data: EEA

Obr. VIIl.1 Vyvoj emisi ve 28 ¢lenskych statech Evropské unie, 2004—2016
Fig. VIIl.1 Development of emissions in 28 member states of the European Union, 2004—-2016
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Obr. VIII.2 Pramérné ro¢éni koncentrace PM, 5 v Evropé, 2015

Fig. VIIl.2 Annual average concentration of PM, 5 in Europe, 2015

Benzo(a)pyrene

Annual Average
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Zdroj / Source: ETC/ACM 2017

Pozn./ Note:
Cervené atmavé Cervené oblasti oznacuji koncentrace vy$§i nez ro¢ni imisni limit 1 ng.m=. Plo$na imisni mapa benzo[a]pyrenu nebyla

proroky 2014 a 2015 konstruovana.
Red and dark red areas correspond to exceedances of the limit value 1 ng.m=3. An extensive pollution map for benzo[ajpyrene was not

constructed for years 2014 and 2015.

Obr. VIII.3 Primérné roéni koncentrace benzo[a]pyrenu v Evropé, 2013
Fig. VIII.3 Annual average concentration of benzo[a]pyrene in Europe, 2013
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Pozn. / Note:
Cervené a tmaveé Cervené symboly oznacuji koncentrace vys$si nez roéni imisni limit 40 yg.m-3.
Red and dark red symbols correspond to exceedances of the annual limit value 40 pg.m.

Obr. VIIl.4 Primérné roéni koncentrace NO, v Evropé, 2015
Fig. Vill.4 Annual average concentration of NO, in Europe, 2015

Zdroj / Source: ETC/ACM 2018
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Pozn. / Note:
Cervené a tmaveé Cervené oblasti oznacuji koncentrace vy$$i nez limitni hodnota 120 pyg.m-3.
Red and dark red areas correspond to exceedances of the limit value 120 ug.m-3.

Zdroj / Source: ETC/ACM 2018

Obr. VIII.5 Pole 93,2 percentilu dennich maximalnich 8hodinovych koncentraci O3 v Evropé, 2015
Fig. VIII.5 Field of the 93.2 percentile of daily maximum 8-hour O3 concentrations in Europe, 2015
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