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PODEKOVANI

Rocenka ,,Zneéisténi ovzdudi na tizemi Ceské re-
publiky v roce 2018 je vysledkem spole¢né prace
autorského kolektivu pracovnikll kvality ovzdusi
CHMU véetné odborniki na pobo¢kach CHMU.

Data o kvalité ovzdusi CHMU prezentovana v této
ro¢ence byla naméfena ve Statni siti imisniho mo-
nitoringu za spoluprace laboratofi ochrany ovzdusi.
Potizené udaje byly nasledné verifikovany a zpra-
covavany v databazi Informacni systém kvality
ovzdusi, ktera zahrnuje i vystupy poskytované spo-
lupracujicimi institucemi. Jedna se zejména o zdra-
votni tstavy, CEZ, a. s., Vyzkumny tustav lesniho
hospodafstvi a myslivosti, v. v. i., Ceskou geologic-
kou sluzbu, Hydrobiologicky ustav, méstské urady
a dalsi pfispévatele. V databazi jsou téz zahrnuty
informace z prihrani¢nich oblasti Némecka, Polska
a Rakouska.

Zpracovani emisnich dajd je zajistovano CHMU
ve spolupréci s Ceskou inspekei Zivotniho prostie-
di, urady obci s rozsifenou plisobnosti a CENIA,
¢eskou informacni agenturou zivotniho prostiedi.
Dale se na zpracovani emisnich bilanci podileji
pracovnici Ceského statistického tfadu, Centra do-
pravniho vyzkumu, v. v. i., a Vyzkumného tstavu
zemeédelské techniky, v. v. i. Dalsi potfebné podkla-
dy dodavaji Vojensky geograficky a hydrometeoro-
logicky tiad v Dobrusce, Reditelstvi silnic a dalnic
CR a Ustav dopravniho inzenyrstvi hl. m. Prahy.

Rocenka za rok 2018 se predstavuje ve struktuie
zaméfené na piehlednost a srozumitelnost textu.
Duraz je kladen na interpretaci namétfenych dat
s ohledem na meteorologické podminky a dalsi
faktory, které ovliviuji imisni zatéz, a dale na hod-
noceni stavu a vyvoje kvality ovzdusi v CR, které
je zékladnim tématem publikace.

De¢kuji vsem kolegtim, ktefi se na priprave rocenky
podileli. Dékuji i pracovnikiim ze spolupracujicich
organizaci za jejich piispévky. Zvlastni podékovani
patii editorkam ro¢enky RNDr. Leoné¢ Vlasakové,
PhD. a Bc. Hané Skachové za odvedenou préci pii
koordinaci zpracovani texti a grafickych pftiloh.
Véiim, Ze tyto materialy budou cennym pomoc-
nikem pfi Vasi praci. Radi uvitame Vase podnéty
a doporuceni ke zlepsSeni poskytovanych sluzeb.

Praha, zafi 2019

RNDr. Jan Macoun, Ph.D.,
feditel pro kvalitu ovzdusi
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placed on interpretation of the measured data in re-
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SOUHRN

Znecisténi venkovniho ovzdusi benzo|a]pyrenem,
suspendovanymi ¢asticemi frakce PM,y a PM,s
a prizemnim ozonem ptedstavuje hlavni problémy
kvality ovzdus$i Ceské republiky. Vétina imis-
nich charakteristik latek znecist'ujicich ovzdusi ma
od roku 2000 klesajici trend (obr. 1), i kdyZ méné
vyrazny nez v 90. letech minulého stoleti. Nicméné
koncentrace vyse zminénych znecistujicich latek
se zavaznymi dopady na lidské zdravi kazdorocné
prekracuji své imisni limity na fadé¢ lokalit (obr. 2).
Uroven zneéisténi ovzdudi zavisi v daném roce
na mnozstvi emisi a pfevazujicich meteorologic-
kych a rozptylovych podminkach. Rok 2018 byl
z hlediska meteorologickych podminek vyjimec-
ny. Teplotné byl rok 2018 mimofadné nadnor-
malni a srazkove siln€é podnormalni. V porovnani
s dlouhodobym primérem 2007-2017 panovaly
v roce 2018 zlepSené rozptylové podminky, na-
vic byl zaznamenan pokles emisi vSech hlavnich
znecistujicich latek. V dasledku téchto okolnosti
byly u vétSiny imisnich charakteristik latek zne-
¢istujicich ovzdusi, s vyjimkou suspendovanych
¢astic a prizemniho ozonu, zaznamenany stagnace
az mirny pokles.

Z hlediska kvality ovzdusi lze rok 2018, v po-
rovnani s obdobim od roku 2000 (obr. 1), zaia-
dit mezi roky s lepSi kvalitou ovzdusi. Nicméné
koncentrace suspendovanych castic od roku
2016, ve kterém byly koncentrace c¢astic na
druhé nejnizsi Grovni od roku 2000, opét mir-
né stoupaji. Vzestup v roce 2017 je dan vySsimi
koncentracemi v zimnim obdobi, v roce 2018
doslo k navySeni koncentraci suspendovanych
¢astic v dusledku podnormalniho mnoZstvi sra-
Zek. V roce 2018 byly na rozsahlém tizemi Ces-
ké republiky zaznamenany nadlimitni koncen-
trace prizemniho ozonu z divodu vyskytu jiz
zminénych meteorologickych podminek, které
jsou priznivé pro jeho vznik.

Z lokélniho az regiondlniho hlediska zUstava
nejzavaznéjsi situace v aglomeraci Ostrava/
Karvina/Frydek-Mistek, k prekracovani imi-
snich limitd vSak dochazi ve vSech zonach
a aglomeracich. V aglomeraci Ostrava/Karvi-
na/Frydek-Mistek zplusobuji vysoké koncentra-
ce Skodlivin nejen Ceské zdroje, ale také pie-
nos emisi z Polska. Po obou stranach hranice je
vysoka koncentrace primyslové vyroby, husta
zastavba s lokdlnim vytdpénim pevnymi pa-
livy a rozvinutd dopravni infrastruktura (kap.

vvvvvv

SUMMARY

Ambient air pollution by benzola]pyrene, suspen-
ded particulates in the PM,, and PM, ;s fractions,
and ground-level ozone is a major problem for air
quality in the Czech Republic. Most air pollution
characteristics have exhibited a decreasing trend
since 2000 (Fig. 1), although less distinct than in
the 1990s. Nonetheless, the concentrations of the-
se pollutants, which have serious consequences for
human health, have exceeded the pollution limit
values every year at a number of locations (Fig. 2).

The air pollution levels in a particular year depend
on the amounts of emissions and the prevailing me-
teorological and dispersion conditions. The year
2018 was exceptional in terms of meteorological
conditions. In view of temperature, 2018 was ex-
tremely above-normal and in view of precipita-
tion strongly below-normal. In 2018, there were
improved dispersion conditions compared to the
long-term average 2007-2017, and, moreover, a
decrease of emissions of all major pollutants was
observed. As a result of these circumstances, sta-
gnation or slight decrease was recorded in most air
pollution characteristics of air pollutants except of
suspended particulates and ground-level ozone.

In terms of air quality, the year 2018, compared to
the period since 2000 (Fig. 1), can be classified as
a year of better air quality. However, suspended
particulates concentrations have been increasing
slightly since 2016 at which the particulates con-
centrations were at their second lowest level sin-
ce 2000. The increase in 2017 was due to higher
concentrations in the winter period, in 2018 the
concentrations of suspended particles increased
due to below-normal amount of precipitation. In
2018, above-limit concentration of ground-level
ozone was observed in a large part of the Czech
Republic due to the occurrence of the aforementi-
oned meteorological conditions favourable for its
formation.

From a local and regional perspective, the most se-
rious situation continues to be that in the Ostrava/
Karvind/Frydek-Mistek agglomeration; however,
the pollution limit values are being exceeded in all
the zones and agglomerations. The high concent-
rations in the Ostrava/Karvind/Frydek-Mistek ag-
glomeration are caused not only by the Czech sou-
rces but also by transfer of emissions from Poland.
Industrial production is very concentrated on both
sides of the border with a high density of built-up
areas with local solid-fuel heating and a well-de-
veloped transportation infrastructure (Chap. V.3).
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vysoké koncentrace suspendovanych castic
a oxidu dusi¢itého na dopravné zatiZenych
lokalitach. K emisim TZL zde nejvice pfispi-
vaji zdroje z kategorie REZZO 3 (pievazné lo-
kéalni vytapéni domacnosti) a REZZO 4, k emi-
sim NOyx nejvyznamnéji ptispiva kategorie
REZZO 4 (kap. V.1 a V.2). Na imisnim zatiZeni
suspendovanymi ¢asticemi se vyznamné podili
také jejich resuspenze a eroze pudy, nezahrno-
vané do emisnich inventur, a lokalné také sta-
vebni ¢innosti, jejichZ objem ma od roku 2013
stoupajici tendenci.

Zhor$ena kvalita ovzdusi neni jen problémem
aglomeraci a vétSich mést, ale i malych sidel,
kde ma na znecisténi ovzdusi suspendovanymi
casticemi a benzo[a]pyrenem velky podil lo-
kalni vytapéni. Lze predpokladat, ze i v obcich,
kde se tyto Skodliviny nemé&fi, mohou byt jejich
koncentrace zvySené az nadlimitni, coz dokazuji
napf. kampanova méteni v osmi malych sidlech
Ceské republiky’ (kap. IV.2).

Znatna &ast uzemi Ceské republiky je kaZzdo-
rotné vystavena i nadlimitnim koncentracim
prizemniho ozonu. Vzhledem k chemismu ozonu
(kap. IV.4) se obecné nejedna o tak husté¢ obydlené
oblasti jako v ptipadé benzo[a]pyrenu a suspendo-
vanych ¢astic PM,y a PM, .

KVALITA ovzDUSi V CESKE REPUBLICE
V ROCE 2018 VZHLEDEM K IMISNiM
LIMITUM PRO OCHRANU LIDSKEHO
ZDRAVI

Oblasti s pirekrofenim imisnich limita bez za-
hrnuti ozonu pokryvaly v roce 2018 cca 12,7 %
tizemi CR s priblizné 36,3 % obyvatel. Tyto ob-
lasti byly vymezeny z divodu piekroceni imisnich
limitd benzo[a]pyrenu a suspendovanych Ccastic
PM,, a PM, ;. Oblasti s pfrekrocenim imisnich li-
miti se zahrnutim prizemniho ozonu pokryvaly
v roce 2018 cca 87,3 % tzemi CR s cca 75,6 %
obyvatel (kap. VII).

Denni imisni limit suspendovanych ¢astic
PM,, byl piekrocen na 3,2 % tizemi CR s cca
13,8 % obyvatel. Ro¢ni imisni limit PM,, byl
piekrocen na 0,1 % uzemi CR s cca 0,3 % oby-
vatel. Ro¢ni imisni limit suspendovanych ¢as-
tic PM,; byl prekrocen na 1,2 % Uzemi CR
s cca 6,1 % obyvatel. V roce 2018 byly nadlimit-
ni koncentrace suspendovanych ¢astic naméefeny

1Projekt TITSMZP704 Méfeni a analyza znecisténi ovzdusi
s dirazem na vyhodnoceni podilu jednotlivych skupin zdroju
financovaném se statni podporou TACR

In Prague and Brno, the most problematic are
the high concentrations of suspended particulate
matter and nitrogen dioxide at localities loaded by
heavy traffic. The REZZO 3 (predominantly local
heating of households) and REZZO 4 categories of
sources contribute the most to SPs emissions, while
the most important contributor to NOy emissions
is the REZZO 4 category (Chap. V.1 and Chap.
V.2). The air pollution load by suspended particles
is also significantly contributed to by their resus-
pension and soil erosion, not included in emission
inventories, and locally also by construction activi-
ties the volume of which has been increasing since
2013.

Deteriorated air quality is a problem not only in
agglomerations and larger cities, but also in small
settlements where local heating makes a conside-
rable contribution to air pollution by suspended
particulates and benzo[alpyrene. It can be as-
sumed that increased to above-limit concentrati-
ons may also occur in municipalities where these
pollutants are not measured as indicated by, for
example, campaign measurements in eight small
settlements of the Czech Republic’ (Chap. IV.2).

A substantial part of the Czech Republic is exposed
every year to above-limit concentrations of groun-
d-level ozone. Generally, because of the chemistry of
ozone formation (Chap. 1V.4), these areas are not the
most densely populated ones like for benzo[a]pyrene
and suspended particulates PM,y and PM, .

AIR QUALITY IN THE CZECH
REPUBLIC IN 2018 IN RELATION TO
THE POLLUTION LIMIT VALUES FOR
PROTECTION OF HUMAN HEALTH

In 2018, areas with exceed pollution limit le-
vels, excluding ozone, covered approx. 12.7% of
the territory of the Czech Republic inhabited by
approx. 36.3% of the population. These areas were
delimited because of exceeding the pollution limit
values for benzo[a]pyrene and suspended particu-
lates PM,y and PM,;. Areas exceeding pollution
limit values, including ground-level ozone, cove-
red, in 2018, approx. 87.3% of the territory of the
Czech Republic inhabited by approx. 68% of the
population (Chap. VII).

The daily pollution limit value for suspended parti-
culates PM , was exceeded over 3.2% of the territo-

1 The project TITSMZP704 — Measurement and Analysis of Air
Pollution with Emphasis on the Evaluation of the Share of In-
dividual Groups of Sources — funded with the state support of
the Technology Agency of the Czech Republic
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v aglomeraci Ostrava/Karvina/Frydek-Mistek,
v Moravskoslezském kraji bez aglomerace Ost-
rava/Karvina/Frydek-Mistek, dale v krajich Us-
teckém, StfedoCeském, Zlinském, Olomouckém,
Pardubickém a v aglomeracich Praha a Brno. A¢-
koliv koncentrace suspendovanych castic PM,,
a PM, s posledni dva roky mirné stoupaji, jejich
urovné jsou z dlouhodobéjsiho hlediska primér-
né.

Imisni limit benzo[a|pyrenu byl, stejné¢ jako
v predeslych letech, prekrocen v Fadé mést
a obci (12,6 % plochy CR s cca 35,5 % obyva-
tel). Odhad poli ro¢nich primérnych koncentraci
benzo[a]pyrenu je zatizen nejvétSimi nejistota-
mi ze vSech sledovanych latek, plynoucimi ne-
jen z nedostate¢né hustoty méfeni, zejména na
venkovskych regiondlnich stanicich a v malych
sidlech CR. Z hlediska zne¢&isténi ovzdusi ben-
zo[a]pyrenem reprezentuji mala sidla zasadni
vliv lokalnich topenist’ na kvalitu ovzdusi (kap.
1V.2). Z dlouhodob¢jsiho hlediska lze u koncent-
raci benzo[a]pyrenu konstatovat nevyrazny mir-
né klesajici trend, ktery je vSak zcela zavisly na
meteorologickych podminkach.

Roc¢ni imisni limit oxidu dusi¢itého byl, ob-
dobné jako v roce 2017, prekrocen na tiech
lokalitach s vysokou intenzitou dopravy (dvé
stanice v Praze a jedna stanice v Brn¢). Prekro-
¢eni limitu 1ze predpokladat i na dalSich podob-
né dopravné zatizenych mistech, kde se méfeni
neprovadi. Hodinovy imisni limit NO, nebyl
ptekrocen (kap. 1V.3). Z dlouhodobé¢jsiho hle-
diska koncentrace NO, velice pozvolné klesaji.

Imisni limit p¥izemniho ozonu byl prekro-
¢en na 80 % tizemi CR s cca 52,1 % obyvatel
(primér za obdobi 2016-2018; kap. IV.4). Di-
vodem jsou extrémné pifiznivé meteorologické
podminky pro vznik pfizemniho ozonu, které se
v roce 2018 Casto vyskytovaly nejen na uzemi
Ceské republiky (kap. III) a které vedly k navy-
Seni koncentraci a ¢astéjSimu prekroceni hodno-
ty imisniho limitu O; v roce 2018. Koncentrace
O; nevykazuji vyrazny trend; nejvyssi koncent-
race byly naméieny v letech 2013, 2015 a 2018.
Vsechny tyto roky jsou charakterizovany vy-
skytem ptiznivych meteorologickych podminek
pro vznik ozonu.

Imisni limit benzenu byl pfekroen na lokalité
Ostrava-Piivoz (kap. IV.5). Imisni limity tézkych
kovi, oxidu sific¢itého a oxidu uhelnatého neby-
ly, obdobné jako v minulych letech, piekroceny
(kap. IV.6, IV.7, IV.8).

ry of the Czech Republic inhabited by approx. 13.8%
of the population. The annual pollution limit value
for PM ,was exceeded at 0.1% of the territory of the
Czech Republic with about 0.3% of the population.
The annual pollution limit value for suspended par-
ticulates PM, s was exceeded at 1.2% of the territory
of the Czech Republic inhabited by approx. 6.1% of
the population. In 2018, above-limit concentrations
of suspended particulates were measured in the ag-
glomeration of Ostrava/Karvind/Frydek-Mistek, in
the Moravian-Silesian region without the agglome-
ration of Ostrava/Karvinad/Frydek-Mistek, further in
the Usti nad Labem, Central Bohemian, Zlin, Olo-
mouc and Pardubice regions, and in the Prague and
Brno agglomerations. Although concentrations of
PM,, and PM,; suspended particulates have been
increasing slightly over the last two years, their le-
vels are at the average in the longer term.

Similar to previous years, the pollution limit value
Jfor benzo[a]pyrene was exceeded in a number of
cities and municipalities (12.6% of the area of the
Czech Republic inhabited by approx. 35.5% of the
population). Estimation of fields of annual average
concentrations of benzo[a[pyrene is affected by
the greatest uncertainties of all the monitored sub-
stances resulting not only from insufficient density
of measurements, especially at rural regional stati-
ons and in small settlements in the Czech Republic.
From the viewpoint of pollution by benzo[a]pyrene,
the air quality in small settlements is substantially
affected by local heating units (Chap. 1V.2). In the
longer term, a modest slightly decreasing trend can
be observed for benzofalpyrene concentrations,
which is, though, entirely dependent on meteorolo-
gical conditions.

The annual pollution limit value for nitrogen
dioxide was exceeded, similarly as in 2017, at three
locations with high traffic intensities (two stations
in Prague and one in Brno). It can be assumed that
the limit was also exceeded at other sites with high
traffic load where measurements are not perfor-
med. The hourly pollution limit value was not exce-
eded for NO, (Chap. 1V.3). In the longer term, NO,
concentrations are very slowly decreasing.

The pollution limit value for ground-level ozone
was exceeded at 80% of the territory of the Czech
Republic inhabited by approx. 52.1% of the popu-
lation (average for 2016-2018; Chap. 1V.4). The
cause is represented by extremely favourable me-
teorological conditions for the formation of groun-
d-level ozone which often occurred, in 2018, not
only in the Czech Republic (Chap. I11) and which
led to increased concentrations and more frequent
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KVALITA OVZDUSIi V CESKE REPUBLICE
V ROCE 2018 VZHLEDEM K IMISNiM
LIMITUM PRO OCHRANU EKOSYSTEMU
A VEGETACE

Imisni limit O; pro ochranu vegetace (expozic-
ni index AOT40) byl pfekroc¢en na 23 lokalitach
z celkového poctu 38 venkovskych a predmeést-
skych stanic. Zaroven doslo i k navyseni plochy
uzemi s vyskytem nadlimitnich hodnot AOT40.
Nartst hodnoty expozi¢niho indexu AOT40 za
rok 2018 byl oproti roku 2017 zaznamenan na
vsech 35 lokalitach hodnocenych v obou obdo-
bich.

Imisni limity oxidu sifi¢itého a oxidi dusiku pro
ochranu ekosystémii a vegetace nebyly prekroce-
ny na zadné venkovské lokalité, kde se jejich me-
feni provadi.

Podle vysledki modelovani (v kombinaci s méfe-
nim) doslo v pfipadé ro¢ni primérné koncentrace
SO, a pro prumérné koncentrace za zimni obdobi
2017/2018 k ptekroceni horni meze pro posuzova-
ni (UAT) na malych plochach Usteckého, Karlo-
varského, Stfredoceského, Zlinského a Moravsko-
slezského kraje. Nadlimitni koncentrace NOy se
vyskytuji zejména v okoli dopravnich komunikaci;
v nejhodnotngjsich piirodnich ¢astech Ceské re-
publiky ukazuji vysledky modelového hodnoceni
na prekroceni imisniho limitu pro NOx na velmi
malém tzemi nekolika chranénych krajinnych ob-
lasti (kap. IV.3 a VIL.2).

SMOGOVY VAROVNY A REGULACNI
SYSTEM

V roce 2018 bylo z diivodu zvySené koncen-
trace PM,, vyhlaseno 10 smogovych situaci
a 4 regulace o celkové délce trvani 775 hodin
(resp. 259 hodin pro regulace). Smogové situ-
ace a regulace se vyskytovaly zejména v tnoru
a prvni dekad¢ biezna. K jejich vyhlaseni doslo
ve Ctyfech oblastech SVRS z 16, a to v aglomera-
ci Ostrava/Karvind/Frydek-Mistek bez Ttinecka,
na Ttinecku, v zéné€ Moravskoslezsko a ve Zlin-
ském kraji.

V roce 2018 doslo rovnéz k vyhlaseni 12 smo-
govych situaci z diivodu vysokych koncentraci
piizemniho ozonu o celkové délce trvani 378
hodin. Smogové situace byly vyhlasovany ze-
jména v prvni dekad¢ Cervence, a to na tzemi
aglomerace Praha, zény Stfedni Cechy a Ustec-
kého kraje 1 na konci Cervence az v prvni deka-
d¢ srpna. Varovani pro ozon nebylo vyhlaseno
v zadné oblasti SVRS.

exceeding of the O; limit value in 2018. O; concen-
trations do not show a significant trend; the highest
concentrations were measured in 2013, 2015 and
2018. All these years are characterized by the oc-
currence of favourable meteorological conditions
for the ozone formation.

The benzene pollution limit value was exceeded at
the Ostrava-Privoz locality (Chap. 1V.5). Similar to
previous years, the pollution limit values for hea-
vy metals, sulphur dioxide and carbon monoxide
were not exceeded (Chap. 1V.6, IV.7 and 1V.8).

AIR QUALITY IN THE CZECH REPUBLIC
IN 2018 IN RELATION TO THE POLLUTI-
ON LIMIT VALUES FOR PROTECTION OF
ECOSYSTEMS AND VEGETATION

The limit value of O; for the protection of vegeta-
tion (AOT40 exposure index) was exceeded at 23
localities out of a total of 38 rural and suburban
Stations. At the same time, the area of the territory
with the occurrence of above-limit AOT40 values
increased. An increase in the AOT40 exposure in-
dex for 2018 compared to 2017 was observed in all
35 localities assessed in both periods.

The pollution limit values for sulphur dioxide and
nitrogen oxides for protection of ecosystems and
vegetation were not exceeded at any rural location
where measurements were performed.

Based on the results of modelling (combined with
measurements), the annual average SO, concen-
trations and the average concentrations for the
winter period of 2017/2018 exceeded the upper
assessment threshold (UAT) over small areas in
the Usti nad Labem, Karlovy Vary, Central Bohe-
mian, Zlin and Moravian-Silesian regions. Above-
-limit concentrations of NOy occur mainly in the
vicinity of roadways, the results of model evalua-
tion indicate for the most valuable natural areas
of the Czech Republic that the pollution limit va-
lue for NOx was exceeded over only a very small
area of several protected landscape areas (Chap.
1V.3 and VII.2).

SMOG WARNING AND REGULATION SYSTEM

In 2018, a total of 10 smog situations and 4 regu-
lations due to elevated PM,, concentration were
announced lasting overall 755 hours (or 259 hours
for regulations). The smog situations and regulati-
ons occurred mainly in February and first decade
of March. The announcements concerned four out
of the 16 SWRS regions, namely the Ostrava/Karvi-
na/Frydek-Mistek agglomeration without the Trinec

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

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



SOUHRN
SUMMARY

EMISE ZNECISTUJICICH LATEK

Mezirocni srovnani produkce emisi hlavnich
zneCiSt'ujicich latek v letech 2017 a 2018 potvr-
zuje obecny trend sniZovani emisi z energetic-
kych a primyslovych zdrojti. Pfedbézné tidaje za
emise z dopravy naznacuji, ze nedoslo k vyraz-
nym zménam proti roku 2017. Na poklesu emi-
si z vytapéni domacnosti (cca 6-9 %) se podili
sniZeni po¢tu denostupiii o cca 11 %.

Sektor lokalniho vytapéni domacnosti se v roce
2017 i nadale vyznamné podilel na znecistova-
ni ovzdusi, konkrétné na emisich PM,, 59,1 %,
PM,;s 74,3 %, oxidu uhelnatého 67,8 %, VOC
47,7 %, arsenu 34,4 %, kadmia 51,1 % a ben-
zola]pyrenu 98,3 %. Rozhodujici podil sekto-
ru veiejné energetiky a vyroby tepla prevla-
dal u emisi oxidu siFi¢itého (51,7 %) a niklu
(37,5 %). Sektory silni¢ni nakladni dopravy,
osobni automobilové dopravy, nesilni¢nich
vozidel a ostatnich stroji napt. v zemédélstvi
a lesnictvi se podileji nejvyznamnéji na emisich
oxidid dusiku (42,8 %).

ATMOSFERICKA DEPOZICE

Rok 2018 byl srazkové silné podnormalni.
V praméru spadlo na uzemi CR 518 mm, coZ je
76 % dlouhodobého normalu 1981-2010. Oproti
roku 2017 (680 mm) byl srazkovy thrn vyrazné
nizsi.

Mokra depozice siry byla v porovnani s rokem
2017 nizsi. Nejvyssich hodnot mokré depozice siry
bylo dosazeno v horskych oblastech (Moravsko-
slezské Beskydy, Jeseniky, Krkonose).

Sucha depozice siry se oproti roku 2017 sniZila.

Celkova depozice siry byla 34 581 t na plochu
CR. Nejvyssich hodnot bylo dosazeno v Krusnych
horach a na Ostravsku.

Mokri depozice redukovanych (N/NH;) i oxido-
vanych (N/NOj3) forem dusiku se v roce 2018 sni-
zila. Celkova mokra depozice dusiku byla na plose
CR 39965 t.

Sucha depozice oxidovanych forem dusiku byla
v roce 2018 obdobna jako v roce 2017.

Celkova depozice dusiku ¢inila 57 674 t dusiku
na plochu CR.

Mokra depozice vodikovych iontd v roce 2018
oproti roku 2017 mirn¢ klesla na hodnotu 296 t.

Mokra depozice olova v roce 2018, v porovnani
s rokem 2017, poklesla. Nejvyssich hodnot bylo
dosazeno v oblasti Sumavy.

area, the Trinec area, the Moravia-Silesia zone, and
the Zlin region.

12 smog situations were also announced in 2018
due to high ground-level ozone concentrations
lasting overall 378 hours. Smog situations were
announced especially in the first decade of July and
in the territory of the Prague agglomeration, Cen-
tral Bohemian and Usti nad Labem regions also at
the end of July to the first decade of August. No
alert for ozone has been issued in any SWRS area.

EMISSIONS OF POLLUTANTS

Inter-annual comparison of the production of
emissions of the main pollutants in 2017 and 2018
confirms the general trend of reducing emissions
from energy and industrial sources. Preliminary
data on emissions from transport indicate that the-
re were no significant changes compared to 2017.
The decrease in emissions from household hea-
ting (approx. 6-9%) was due to a decrease in the
number of degree-days by approx. 11%.

The sector of local household heating continued in
2017 to make a significant contribution to pollution
of the ambient air, specifically in emissions of PM,,
by 59.1%, PM,; by 74.3%, carbon monoxide by
67.8%, VOC by 47.7%, arsenic by 34.4%, cadmi-
um by 51.1% and benzola[pyrene by 98.3%. A sig-
nificant contribution by the public energy and
heat production sector predominated in emissions
of sulphur dioxide (51.7%) and nickel (37.5%).
Sectors of road freight transport, passenger cars,
off-road vehicles and other machinery, for exam-
ple in agriculture and forestry, contributed most in
emissions of nitrogen oxide (42.8%).

ATMOSPHERIC DEPOSITION

Precipitation in 2018 was strongly below-nor-
mal. On an average, 518 mm of precipitation fell
on the territory of the Czech Republic correspon-
ding to 76% of the long-term normal amount for
1981-2010. The total precipitation was significant-
ly lower than in 2017 (680 mm).

Wet deposition of sulphur was lower than in 2017.
The highest values of wet deposition of sulphur
were attained in the mountain areas (Moravian-Si-
lesian Beskydy, Jeseniky and Krkonose).

Dry deposition of sulphur decreased compared to 2017.

Total deposition of sulphur over the area of the
Czech Republic equalled 34,581 tonnes. The hi-
ghest values were reached in the Krusné hory and
in the Ostrava area.
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Sucha depozice olova v roce 2018, v porovnani
s rokem 2017, naopak mirn¢ stoupla.

Mokra depozice kadmia se v roce 2018 snizila,
naopak sucha depozice kadmia ponckud stoupla.
Nejvyssich hodnot bylo, obdobné jako v minulych
letech, dosazeno na izemi okresu Jablonec nad Ni-
sou.

Mokra depozice nikelnatych iontii se v roce 2018
snizila.

Mokra depozice chloridovych ionti se ve srov-
nani s rokem 2017 snizila (kap. IX.).

160

Wet deposition of reduced (N/NH;) and oxidised
(N/NO;) forms of nitrogen decreased in 2018. To-
tal wet deposition of nitrogen on the surface of the
Czech Republic was 39,965 tonnes.

Dry deposition of oxidized forms of nitrogen in
2018 was similar to that in 2017.

Total deposition of nitrogen was 57,674 tonnes of
nitrogen on the surface of the Czech Republic.

Compared to 2017, wet deposition of hydrogen
ions decreased slightly to 296 tonnes in 2018.

Wet deposition of lead in 2018 decreased in compa-
rison with 2017. The highest values were attained
in the Sumava area.

Dry deposition of lead in 2018 compared to 2017,
in the opposite, slightly increased.

Wet deposition of cadmium decreased in 2018, in
the opposite, dry deposition of cadmium slightly
increased in 2018. Similar to previous years, the
highest values were attained in the Jablonec nad
Nisou district.

Wet deposition of nickel ions decreased in 2018.

Wet deposition of chloride ions decreased compa-
red to 2017 (Chap. 1X).
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=g P, — ro¢ni primérna koncentrace / annual average concentration
==te== NO, — ro¢ni primérna koncentrace / annual average concentration
==ge== O3 — max. denni 8hod. primér / max. daily 8-hour average

CO — max. denni 8hod. primér / max. daily 8-hour average
==t S0, — 4. nejvyssi 24hod. konc. / 4" highest 24-hour conc.

Obr. 1 Trendy imisnich charakteristik vybranych znecist'ujicich latek, 2000-2018
Fig. 1 Trends of characterisics of selected air pollutants, 2000—-2018
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1. UVOD
I. INTRODUCTION

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

I. INTRODUCTION

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

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

17

Zneé&isténi ovzdusi na uzemi Ceské republiky v roce 2018
Air Pollution in the Czech Republic 2018



1. UVOD

I. INTRODUCTION

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).
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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).

CHMU - Informaéni systém kvality ovzdusi
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Il. ZNECISTOVANI ovzDUSi

Pojem znecistovani ovzdusi (emise) zahrnuje
celou fadu procesti, pii nichz dochazi ke vnaseni
znecistujicich latek do ovzdusi. Zdroje znecisto-
vani ovzdusi jsou pfirodniho nebo antropogen-
niho pivodu, pficemz hranice mezi témito typy
neni vzdy apln¢ jednoznac¢na. Mezi zdroje pfi-
rodniho piivodu se fadi sopecna ¢innost, pozary
lest, latky produkované rostlinami a podobné.
Antropogennimi zdroji jsou lidské aktivity. Pri-
marnim znec¢iStovanim ovzdusi se rozumi vstup
znecistujicich latek do ovzdusi pfimo ze zdroja,
zatimco sekundarni zneciStujici latky vznikaji
jako dusledek fyzikalné-chemickych reakei v at-
mosféfe (ozon, sekundarni aerosolové c¢astice,
vetsina NO, apod.).

CHMU hodnoti troveni zne¢i§tovani ovzdusi
z povéfeni MZP pro priméarni zne&ist'ujici lat-
ky antropogenniho pivodu a sklenikové plyny.
Zakladnim podkladem je tzv. emisni inventura,
ktera kombinuje pfimy sbér tidaji vykazovanych
provozovateli zdroji s modelovymi vypocty z dat
ohlasenych provozovateli zdrojii nebo zjistova-
nych v ramei statistickych Setieni provadénych
predevsim CSU. Vysledné emisni inventury jsou
prezentovany v podob¢ emisnich bilanci v sekto-
rovém a izemnim ¢lenéni’.

Emise latek znecist'ujicich ovzdusi

Emisni databaze (Registr emisi a zdroju znecisto-
vani ovzdusi — REZZO) slouzi k archivaci a pre-
zentaci Udajl o stacionarnich a mobilnich zdrojich
zneciStovani ovzdusi a podle § 7 zakona o ochra-
n¢ ovzdusi je soucasti Informacniho systému
kvality ovzdusi (ISKO) provozovaného CHMU.
Zdroje znecistovani ovzdusi jsou z hlediska zpt-
sobu sledovani emisi rozdéleny na zdroje sledo-
vané jednotlivé a zdroje sledované hromadné. Od
roku 2013 plati v souvislosti se zménami katego-
rizace zdroju podle ptilohy €. 2 zdkona o ochrané
ovzdusi nové Clenéni REZZO (tab. II.1).

Pro mezinarodni ohlasovani souhrnnych emis-
nich tdaji je pouzivano tzv. sektorové ¢lenéni
zdroji dané Klasifikaci pro reporting (Nomenc-
lature for Reporting Codes — NFR). Hlavni sku-
piny zdroju tvoii spalovaci zdroje véetné dopra-
vy (NFR 1), technologické zdroje bez spalovanti,
tzv. procesni emise (NFR 2), zdroje s pouzitim
rozpoustédel (NFR 2D), zemédelské cinnosti
vcetné chovl hospodaiskych zvifat (NFR 3B)

1Metodiky a vysledky emisnich inventur: http:/portal.chmi.cz/
files/portal/docs/uoco/oez/emisnibilance_CZ.html

Il. AIR POLLUTION

The concept of air pollution (emissions) encom-
passes a range of processes that lead to emissions
of pollutants into the air. Air pollution sources are
natural or anthropogenic in origin and the border-
line between these two types is not always unam-
biguous. Natural sources include volcanic activi-
ty, forest fires, substances produced by plants, etc.
Anthropogenic sources involve human activities.
Primary air pollution is understood to correspond
to the emission of pollutants into the air directly
from their sources, while secondary pollutants are
formed as a result of physical-chemical reactions
in the atmosphere (ozone, secondary aerosol par-
ticles, most NO, etc.).

CHMI evaluates the level of air pollution under
authorisation by the Ministry of the Environment
for primary pollutants and greenhouse gases. The
basic background material for this evaluation con-
sists of the "emission inventories" which combine
direct collection of data reported by the operators
of sources with model calculations of data reported
by the operators of sources or determined in the
context of statistical studies performed primarily by
the Czech Statistical Office. The resulting emission
inventories are presented in the form of emission
balances in sectoral and territorial classifications’.

Emissions of air pollutants

The emission database (Register of Emissions and
Sources of Air Pollution — REZZO) serves as a re-
pository and source for presentation of data on sta-
tionary and mobile pollution sources, pursuant to
Article 7 of the Air Protection Act forms a part of
the Air Quality Information System (AQLS — ISKO)
operated by CHMI. From the viewpoint of the me-
ans of monitoring emissions, air pollution sources
are divided into individually monitored sources
and collectively monitored sources. Since 2013,
new REZZO categorisation has been valid in co-
nnection with changes in the categorisation of sou-
rces pursuant to Annex No. 2 of the Air Protection
Act (Tab. 11.1).

International reporting of summary emission data
is based on sectoral classification of sources fo-
llowing from the Nomenclature for Reporting
Codes — NFR. The main groups of sources consist
in combustion sources, including transport (NFR
1), technological sources without combustion, ter-

1 The methodology and results of emission inventories can be
found at: http://portal.chmi.cz/files/portal/docs/uoco/oez/emis-
nibilance_CZ.html|
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a nakladani s odpady (NFR 5). Ohlasovany jsou
nejen emise hlavnich znecistujicich latek, ale
také emise castic PM,, a PM,;, tézkych kovi
a POP?

Emise jednotlivé sledovanych zdroji v CR

Jednotlivé jsou sledovany zdroje vyjmenované
v ptiloze €. 2 zdkona o ochran¢ ovzdusi. Provo-
zovatelé téchto zdroju jsou podle § 17 odstav-
ce 3 pismene c) povinni vést provozni evidenci
o stalych a proménnych tdajich o stacionarnim
zdroji popisujicich zdroj a jeho provoz a o ida-
jich o vstupech a vystupech z tohoto zdroje. Dale
jsou povinni kazdorocn¢ ohlasovat udaje sou-
hrnné provozni evidence (SPE) prostfednictvim
Integrovaného systému plnéni ohlasovacich po-
vinnosti (ISPOP). Udaje z ISPOP jsou dale pie-
birany do databazi REZZO 1 a REZZO 2. Sbér
dat za uplynuly rok probiha v obdobi od ledna
do konce bfezna. Ohlasené udaje jsou tak k dis-
pozici jiz pocatkem dubna a v dal$ich mésicich
je provadéna kontrola a zpracovani podanych
hlaseni doplnéna vyzvami k opravam chybnych
adaju’.

Emise znecistujicich latek, které provozovate-
1é nemaji povinnost zji§tovat, jsou pro potieby
mezinarodniho ohlagovani a modelovani kvality
ovzdusi dopocitavany v emisni databazi na za-
klad€¢ ohldSenych aktivitnich udaji a emisnich
faktori. Emisni faktory pro stacionarni spalo-
vaci zdroje jsou rozliSeny podle druhu topenisté
a tepelného vykonu, aktivitnim udajem je spo-
tfeba paliva. U ostatnich zdroji zavisi emisni
faktory na typu technologického procesu, dru-
hu a mnozstvi vyrobku a na zplsobu snizovani
emisi.

Pro stanoveni emisi PM,, a PM, 5 jsou pouziva-
ny procentni podily dané frakce PM v celkovych
emisich tuhych znecistujicich latek (TZL). Je-li
zdroj vybaven zafizenim ke snizovani emisi TZL,
zavisi podil frakce PM na odlu¢ovacim principu
tohoto zafizeni. U spalovacich zdroji bez odlu-
covace jsou podily frakci stanovené podle druhu
paliva, u ostatnich zdroju je rozhodujici zpusob
vzniku TZL (Hnilicova 2012).

Emise hromadné sledovanych zdroji v CR

Hromadné¢ sledované zdroje evidované v REZZO 3
zahrnuji emise z nevyjmenovanych spalovacich

2 Emise ve struktufe NFR: www.ceip.at

3Mechanismus kontroly SPE: http://portal.chmi.cz/files/portal/
docs/uoco/oez/emise/evidence/aktual/spe_uvod_cz.html

med process emissions (NFR 2), sources using sol-
vents (NFR 2D), agricultural activities including
livestock farming (NFR 3B) and waste management
(NFR 5). Not only emissions of main pollutants are
reported, but also emissions of PM,, and PM,;,
heavy metals and POP”.

Emissions from individually monitored sources
in the Czech Republic

The sources listed in Annex No. 2 of the Air Pro-
tection Act are monitored individually. Pursuant to
Article 17 (3) (c), the operators of these sources are
obliged to keep operating records of constant and
variable data on stationary sources, describing the
source and its operation, and also data on inputs
and outputs from these sources. They are also obli-
ged to annually report information on the summa-
ry operating records (SPE) through the Integrated
system of fulfilling reporting obligations (ISPOP).
ISPOP data are then collected in the REZZO 1 and
REZZO0 2 databases. Collection of data for the pre-
vious year takes place from January to the end of
March. Reported data are available at the begi-
nning of April and control and processing of the
submitted reports then take place in the following
months, supplemented by requests for correction of
erroneous data’.

For international reporting and air quality mo-
delling, pollutant emissions that operators are not
obliged to determine are calculated in the emission
database on the basis of reported activity data and
emission factors. Emission factors for stationary
combustion sources are differentiated according
to the kind of furnace and thermal output, where
the fuel consumption is the activity data. For other
sources, the emission factor depends on the type of
technological process, kind and amount of product
and means of reducing emissions.

The PM,, and PM,; emissions are determined
on the basis of the percentage amounts of the gi-
ven PM fraction in the overall TSP emissions. If
the source is fitted with equipment for reducing
TSP emissions, the amounts of the PM fractions
depend on the separation principle of this equi-
pment. For combustion sources without separa-
tors, the amounts of the individual fractions are
determined according to the kind of fuel; for other
sources, the means of formation of TSP is decisive
(Hnilicova 2012).

2 Emissions in the NFR structure: www.ceip.at

3For the mechanisms of summary operating records (SPE),
see: http://portal.chmi.cz/files/portal/docs/uoco/oez/emise/evi-
dence/aktual/spe_uvod_cz.html
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Tab. Il.1 Rozdéleni zdroju zneéistovani podle zplisobu sledovani emisi
Tab. Il.1 The classification of air pollution sources according to the method of emission monitoring

Druh zdroje
Type of source

Vyjmenované stacionarni zdroje
Specified stationary sources

Nevyjmenované stacionami zdroje
Unspecified stationary sources

Mobilni zdroje
Mobile sources

Kategorie
Category

REZZ0O 1, REZZO 2

REZZO 3

REZZO 4

Obsahuje

Sources
included

Stacionarni zafizeni ke spalo-
vani paliv o celkovém tepelném
pfikonu vy$§im nez 0,3 MW,
spalovny odpadd, jiné zdroje
(technologické spalovaci proce-
sy, primyslové vyroby, apod.).
Stationary combustion plants for
combustion of fuels with a total
heat consumption 0.3 MW and
higher, waste incinerators other
sources (technological combus-
tion processes, industrial produ-
ction etc.).

Stacionarni zafizeni ke spalo-
vani paliv o celkovém tepelném
pfikonu do 0,3MW, nevyjme-
nované technologické procesy
(pouziti rozpoustédel v domac-
nostech apod., stavebni prace,
zemédeélské ¢innosti).
Stationary combustion plants for
combustion of fuels with a total
nominal heat consumption and
lower 0.3 MW, non-specified
technological processes (do-
mestic solvent use efc., building
and agricultural activities).

Silniéni, Zzelezniéni, lodni a le-
tecka doprava osob a pfeprava
nakladu, u silniéni dopravy dale
otéry brzd a pneumatik, abraze
vozovky** a odpary z palivovych
systémU benzinovych vozidel,
provoz nesilni€nich stroji a me-
chanizmu pfi udrzbé zelené

a lesl, apod.

Road, railway, water and air
transport of persons and freight,
for road transport also tyre and
brake wear, road abrasion** and
evaporation from fuel systems

of vehicles using petrol, ope-
ration of off-road vehicles and
machines used in maintenance
of green spaces in parks and
forests etc.

Ohlasené emisni udaje vyjma
zjednodu$enych hlaseni* podle
prilohy €. 11 vyhlasky

¢. 415/2012 Sb.

Reported emission data except
for the simple reports* pursuant
to Annex No. 11 to the Decree
No. 415/2012 Coll.

Pavod dat
Origin of data

Vypoctené emise z aktivitnich udaju, ziskanych napf. ze SLDB, vy-
robnich a energetickych statistik, s¢itani dopravy a registru vozidel
apod., a emisnich faktora.

Calculated emissions from activity data, obtained e.g. from the Cen-
sus, production and energy statistical surveys, road traffic census
and the register of vehicles etc., and emission factors.

Zdroje jednotlivé sledované
REZZO 1 — ohlaSované emise
REZZO 2 — emise vypocitava-
né z ohlasenych spotfeb paliv
a emisnich faktort

Individually monitored sources
* REZZO 1 — reported emissions
* REZZO 2 - emissions calcu-
lated from the reported data on
fuel consumption and emission
factors.

Zpusob evidence
Method of
monitoring

Zdroje hromadné sledované.
Sources monitored as area
sources.

Zdroje hromadné sledované.
Sources monitored as area
sources.

* provozovatel ohlasuje pouze spotfeby paliv a vyto¢ benzinu data

provider reports only the consumption of fuels and distribution of petrol
** resuspenze (opétovné zvifeni) prachovych €astic z povrchu vozovky neni v inventufe zahrnuta
resuspension (repeated swirling) of dust particles from the road surface is not included in the inventory

zdroju, stavebni a zemédé€lské Cinnosti, plosné-
ho pouziti organickych rozpoustédel, ¢erpacich
stanic, tézby uhli, pozari automobilli a budov
a z nakladani s odpady a odpadnimi vodami.
Emise z téchto zdroju jsou zjistovany s vyuzitim
udaji sledovanych narodni statistikou a emis-
nich faktord. Vyjimku ptedstavuji pfemistitelné
stacionarni zdroje (pfedevsim ¢ast zdroji zaraze-
nych pod kod 5.11. ptilohy ¢. 2 zédkona o ochra-
né ovzdusi), u kterych mtze dochazet v priibe-
hu roku ke zméné mista jejich provozu. Emise
z téchto zdroju jsou zjistovany pifimo provozo-
vateli zdroji podle lokalit odpovidajicich vyda-

Emissions from collectively monitored sources in
the Czech Republic

Collectively monitored sources incorporated in
REZZO 3 include emissions from unspecified com-
bustion sources, construction and agricultural ac-
tivities, surface use of organic solvents, filling sta-
tions, coal mining, fires of cars and buildings, and
waste and waste-water treatment. Emissions from
these sources are determined using data collected
by national statistical surveys and emission factors.
An exemption is represented by movable stationary
sources (in particular some sources included under
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nému povoleni provozu v ramci kraje, a z toho
divodu jsou vedeny v kategorii REZZO 3. Ze
skupiny nevyjmenovanych spalovacich zdroji
jsou samostatné vypocitavany emise ze sektoru
domacnosti, sektoru obchodu, instituci a sluzeb
a také ze sektoru armady (od roku 2017 nejsou
soucasti ohlasovanych tidaji SPE armadni zdroje
zatazené do prilohy €. 2 zdkona o ochrané ovzdu-
$1). Odhad podilu jednotlivych typt spalovacich
zatizeni v domacnostech na spotieb¢ paliv byl
proveden na zaklad¢ vysledki statistického Set-
feni ENERGO 2015, SLDB a statistiky prodeje
kotli, krba a topidel.

Hromadné jsou sledovany také udaje o mobil-
nich zdrojich (REZZO 4), které zahrnuji emise
ze silni¢ni (véetné emisi VOC z odparti benzi-
nu z palivového systému vozidel a emisi z oté-
ri brzd, pneumatik a silnic), zelezni¢ni, vodni
a letecké dopravy a z provozu nesilni¢nich stro-
ji a mechanismt (zemédélské, lesni a stavebni
stroje, vozidla armady, udrzba zelené apod.).
Inventarizaci emisi z mobilnich zdroji zajis-
tuje CDV Brno, v. v. i. a VUZT Praha, v. v. i.
Emise ze silni¢ni dopravy jsou odhadovany me-
zinarodni metodikou COPERT 5. Pro stanoveni
podilu jednotlivych skupin vozidel na spotiebé
pohonnych hmot se uplatiiuji podklady doprav-
nich statistik, idaje o prodeji pohonnych hmot,
udaje o skladbé vozového parku podle Registru
vozidel CR a tdaje o ro¢nim prob&hu vozidel
podle eviden¢nich vystuptd Stanic technickeé
kontroly. V souladu s pozadavky Smérnice Ev-
ropského parlamentu a Rady (EU) 2016/2284
se v sektoru letecké dopravy zapocditavaji pouze
emise pristavaciho a vzletového cyklu. Emise
letové faze (cca od 1 km vysky letu) a emise
letadel pielétavajicich izemi CR emisni inven-
tura nezahrnuje.

Vyvoj emisi

Vyvojtrovné znecistovani ovzdusi je izce spjat
s ekonomickou a spole¢ensko-politickou situaci
i s rozvojem poznani v oblasti zivotniho pro-
stiedi, umoznujicim Uplnéjsi a presnéjsi emisni
inventury. Casové fada zahrnujici obdobi 1990—
2017 v ¢lenéni na hlavni plynné znecistujici
latky, tuhé znecistujici latky, tézké kovy a POP
je prezentovana na obr. I1.1 az I1.4. Emise vSech
znecistujicich latek poklesly v tomto obdobi
o desitky procent. Emise benzo[a]pyrenu zacaly
po poklesu v obdobi do roku 2008 opét nariistat
avroce 2012 se ptiblizily urovni roku 2001. Vli-
vem vyssiho podilu spotfeby ¢erného uhli v do-

Code 5.11 of the Annex to the Air Protection Act)
where a site of their operation may change during
the year. Emissions from these sources are deter-
mined directly by the operators by localities corre-
sponding to the operation permission issued within
the region and therefore included under REZZO 3
category. Of the group of unspecified combustion
sources the emissions from households, commer-
ce, institutions and services sectors, and also from
the army sector are separately determined (neither
SPE data nor army sources included in Annex 2
of the Air Protection Act are included in reported
data since 2017). An estimate of a share of a parti-
cular type of household combustion equipment on
fuel consumption has been based on results of the
ENERGO 2015 statistical survey, SLDB and statis-
tics of sales of boilers, fireplaces and heaters.

Data from mobile sources are also monitored co-
llectively (REZZO 4) and include emissions from
road (including VOC emissions from vehicle fuel
system petrol evaporation and emissions from bra-
ke, tyre and road abrasion), rail, water and air
transport, and operation of off-road machinery and
mechanisms (agricultural, forest and construction
machinery, military vehicles, greenery maintenan-
ce, etc.). An inventory of emissions from mobile sou-
rces is maintained by CDV Brno, p. r. i. and VUZT
Praha, p. . i. Emissions from road traffic are esti-
mated using the international COPERT 5 methodo-
logy. Transport statistics, data on fuel sales, data
on a composition of vehicle fleet according to the
Register of Vehicles of the Czech Republic and data
on annual mileage of vehicles according to the out-
put of registers of the Technical Inspection Stati-
ons are used to determine a share of a particular
group of vehicles on fuel consumption. In accor-
dance with provisions of Directive (EU) 2016/2284
of the European Parliament and of the Council, the
emissions from landing and take-off cycle only of
the aviation transport sector are considered. Emi-
ssions of the flight phase (approximately over 1 km
of the flight altitude) and emissions from aircraft
crossing the territory of the Czech Republic are not
included in the emission inventory.

Emission trends

The trends in air pollution levels are closely co-
nnected with economic and social-political con-
ditions and with development of knowledge about
the environment permitting more complete and
accurate emission inventories. A time series of the
1990-2017 period separated for the main gas po-
lluting substances, solid polluting particles, heavy
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macnostech po roce 2010 doslo také ke zvySeni
emisi HCB. V roce 2012 dosahly o 35 % vyssi
urovné nez v roce 2000. Emise ze stacionarnich
zdroji kategorie REZZO 1 a REZZO 2 vyrazné
poklesly vlivem zavedeni systému fizeni kvali-
ty ovzdusi, ktery aplikuje na riznych urovnich
fadu nastroji (normativni, ekonomické, infor-
macni atd.). Dopady téchto nastrojli se nejvice
projevily koncem devadesatych let minulého
stoleti, tj. v obdobi, kdy vstoupily v obecnou
platnost emisni limity zavedené tehdy novou le-
gislativou. Vyraznym snizenim produkce emisi
z nejvyznamnéjsich zdroji doslo mj. k omezeni
dalkového pienosu znecist'ujicich latek. V ob-
lasti dodrzovani imisnich limit vSak problémy
nadale pretrvavaji, a proto se pozornost v po-
slednich letech soustfed’uje také na zdroje ka-
tegorie REZZO 3 a REZZO 4, u nichz sice také
doslo k vyraznému sniZzeni emisi, ale jejich vliv
na kvalitu ovzdusi v obcich je vyznamny a pro
jejich regulaci zatim nebyla ucinna opatieni
celoplosné uplatnéna. Revize Goteborského
protokolu a Smérnice Evropského parlamentu
a Rady (EU) 2016/2284 uklada CR zavazky ke
snizeni emisi k roku 2020 u PM,;5 0 17 %, SO,
045 %, NOx 035 %,VOCo 18 % aNH;07 %
a k roku 2030 PM, 5 0 60 %, SO, 0 66 %, NOx
0 64 %, VOC o 50 % a NH; o 22 % oproti roku
2005.

Nova legislativa pro oblast ochrany ovzdusi byla
pripravena ve velmi kratké dobé po zmeéné po-
litické situace v roce 1989. V roce 1991 vstou-
pil v platnost zakon ¢. 309/1991 Sb., o ochrané
ovzdusi, doplnény zakonem 389/1991 Sb., o stat-
ni spravé ochrany ovzdusi a poplatcich za jeho
zneéistovani, ktery poprvé v historii CR zavedl
s platnosti od roku 1998 emisni limity. Casova
prodleva méla umoznit ptipravu zdroji na nové
podminky provozu. Doslo k restrukturalizaci
narodniho hospodarstvi, k modernizaci zdroji
a mnoho z nich ukoncilo nebo omezilo provoz.
Tyto zmény se projevily napt. v sektoru vyro-
by Zeleza a oceli, kde doslo po roce 1990 k vy-
raznému poklesu vyroby (obr. II.5). Naptiklad
ukonceni vyroby surového Zeleza ve Vitkovic-
kych Zelezarnach roku 1998 prispélo ke zlepSeni
kvality ovzdus$i pfimo v centru mésta Ostravy.
Ekologizaci koksarenskych baterii v roce 1998
bylo dosazeno vyrazného snizeni emisi vcetné
emisi benzo[a]pyrenu. Od roku 1991 dochazelo
v sektoru energetiky k odstavovani a moderniza-
ci starSich kotli, popf. k instalaci novych niz-
koemisnich fluidnich kotli. V letech 1996-1998
byly odsiteny uhelné elektrarny. U spalovacich

metals and POPs is presented in Fig. 1l.1 to Fig.
11.4. The emissions of all the main polluting sub-
stances decreased in this period by tens of percent.
After an initial decrease in the period up to 2008
the benzo[a]pyrene emissions started again to in-
crease and by 2012 came close to the level of 2001.
Due to higher rate of consumption of black coal
in households after 2010 HCB emissions also in-
creased. In 2012, they reached 35% higher levels
than in 2000. Emissions from stationary sources in
categories REZZO 1 and REZZO 2 decreased sub-
stantially as a result of introduction of an air qua-
lity control system, which employs a number of in-
struments at various levels (normative, economic,
information, etc.). The impacts of these instruments
were manifested to the greatest degree at the end of
the nineteen nineties, i.e. at a time when the emi-
ssion limits introduced by the then-new legislation
came into general effect. A substantial reduction in
the production of emissions from the most impor-
tant sources led, amongst other things, to reduction
of long-range transmission of air pollution. Howe-
ver, problems still persist in the area of compliance
with pollution limit levels and thus attention has
concentrated in recent years on emissions in ca-
tegories REZZO 3 and REZZO 4, for which a sub-
stantial decrease also took place but their impact
on air quality in municipalities remains significant
and for which effective regulation measures have
not yet been applied throughout all the territory.
Revision of the Gdteborg Protocol and Directi-
ve of the European Parliament and Council (EU)
2016/2284 imposes on the Czech Republic the obli-
gation to reduce the emissions by 2020 for PM, 5 by
17%, SO, by 45%, NOy by 35%, VOC by 18% and
NH; by 7% and by 2030 for PM, s by 60%, SO, by
66%, NOy by 64%, VOC by 50% and NH; by 22%
compared to 2005.

New legislation for the area of air quality protec-
tion was prepared in a very short time after the
change of political situation in 1989. In 1991, Act
No. 309/1991 Coll., on protection of the air, came
into force, supplemented by Act No. 389/1991
Coll., on state administration in air protection and
fees for pollution thereof, which introduced emissi-
on limits with validity from 1998 for the first time
in the history of the Czech Republic. The time delay
was intended to enable preparation of sources for
the new operating conditions. The national eco-
nomy was restructured, sources were modernised
and a great many of them were closed or reduced
operations. These changes were manifested, e.g.
in the iron and steel production sector, where the-
re was a substantial reduction in production after
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zdrojii s niz$im tepelnym vykonem (vytopny/
kotelny) postupné dochazelo k nahradé pevnych
a kapalnych fosilnich paliv zemnim plynem (obr.
I1.6). Rozsiftil se pocet zpoplatnénych znecistu-
jicich latek a zvysily se sazby za jejich vypous-
téni. Tato opatfeni vedla ke sniZzeni emisi vSech
znecist'ujicich latek ze zdroji kategorie REZZO 1
aREZZO 2.

Emise z lokalniho vytapéni domacnosti poklesly
nejvice v obdobi 1993-1997 vlivem plynofikace
obci a statni podpory vytapéni elektfinou. Spotie-
ba pevnych fosilnich paliv v domacnostech byla
v roce 2001 o 67 % nizs§i ve srovnani s rokem
1990 (obr. 11.7).

Emise hlavnich znecistujicich latek a emise cas-
tic ze zdroji REZZO 4 klesaly z divodu pfiro-
zené obnovy vozového parku. Ukonceni prodeje
olovnatého benzinu v roce 2001 zpusobilo vyraz-
né snizeni emisi Pb do ovzdusi (obr. 11.3).

V roce 2002 vstoupila v platnost legislativa, kte-
ra v sob¢ reflektovala fadu evropskych smérnic.
Byl ptijat zakon ¢. 86/2002 Sb., o ochrané ovzdu-
$i, ktery spolecné se zdkonem ¢. 76/2002 Sb.,
o integrované prevenci a omezovani znecisténi,
vytvofil zédkladni rdmec pro feSeni problematiky
znecidtovani ovzdusi. CR se zavazala plnit na-
rodni emisni stropy pro emise SO,, NOx, VOC
a NH; podle smérnice 2001/81/ES s platnosti
k roku 2010. Prvni vyznamnéj$i pokles emisi
zdroji kategorie REZZO 1 nastal v obdobi po
vstupu CR do Evropské unie v diisledku napInéni
Narodniho programu snizovani emisi ze stavaji-
cich zvlasté velkych spalovacich zdroju (Nafize-
ni vlady ¢. 372/2007 Sb.), ktery zavedl emisni
stropy TZL, SO, a NOy stanovené pro jednotli-
vé zdroje LCP* od roku 2008. Ve snizeni emi-
si z primyslu se projevil Gtlum fady vyrobnich
sektorti po roce 2007, zptisobeny ekonomickou
krizi (obr. 11.5). V sektoru vyroby zeleza a oce-
li doslo k realizaci dalSich opatfeni ke sniZeni
emisi. Nejvyznamnéjsi z nich se tykaly instala-
ce tkaninovych filtri za stavajici elektrostatické
odluc¢ovace na provozu Aglomerace 1 v podniku
Ttinecké zelezarny, a. s. v roce 2008 a na Aglo-
meraci Sever podniku ArcelorMittal Ostrava a. s.
(nyni Liberty Ostrava a. s.) v roce 2011.

Ptiznivy trend snizovani spotfeby pevnych fo-
silnich paliv v sektoru lokalniho vytapéni do-
macnosti jiz od roku 2001 nepokracoval, a to
zejména z divodu rostouci ceny zemniho plynu
a elektfiny. V obdobi let 2002-2008 mirné po-

1990 (Fig. 11.2). For example, termination of the
production of pig iron at Vitkovicke zelezarny in
1998 contributed to improvement of the air quality
directly in the centre of the city of Ostrava. A sig-
nificant decrease of emissions including benzofa]
pyrene emissions was achieved through ecological
improvements of the coal coke production com-
plex. Since 1991, the energy production sector has
witnessed shutting down or modernisation of old
furnaces and/or the installation of new low-emissi-
on fluidised-bed furnaces. Sulphur-removal facili-
ties were installed in coal-burning power plants
in 1996-1998. Solid and liquid fossil fuels used
for combustion sources with lower thermal out-
put (heating plants, boiler rooms) were gradually
replaced by natural gas The number of pollutants
subject to fees was extended and rates were incre-
ased for their discharge. These measures led to
a reduction in the emissions of all the pollutants in
categories REZZO 1 and REZZO 2.

Emissions from local household heating decreased
most in the 1993—-1997 period as a result of con-
version to gas heating in municipalities and state
support for heating with electricity. The consumpti-
on of household fossil fuels in 2001 was 60% lower
compared with 1990 (Fig. 11.7).

Emissions of the main polluting substances and
particulates of the REZZO 4 sources decreased due
to natural vehicle fleet renewal. Termination of sale
of leaded petrol in 2001 led to a substantial decrea-
se of Pb emissions into the air (Fig. 11.3).

Legislation that reflected a number of European Di-
rectives came into effect in 2002. Act No. 86/2002
Coll., on protection of the air, was adopted and, to-
gether with Act No. 76/2002 Coll., on integrated
pollution prevention and control, created the basic
framework for dealing with the issue of air polluti-
on. The Czech Republic undertook to meet the na-
tional emission ceilings for emissions of SO,, NOy,
VOC and NH; according to Directive 2001/81/EC
with validity as of 2010. First substantial decrease
occurred in emissions from sources in the REZZO
1 category as a result of the Czech Republic joining
the European Union through fulfilling the National
programme to reduce emissions from existing very
large combustion sources (Government Regulati-
on No. 372/2007 Coll), which introduced emission
ceilings for TSP, SO, and NOy stipulated for indivi-
dual LCP sources® from 2008. Cut-backs in a num-
ber of production sectors after 2007, caused by the
economic crisis, were manifested in a reduction in

4 LCP — Large Combustion Plants — spalovaci zafizeni se jme-
novitym tepelnym pfikonem vysSim nez 50 MW.

4LCP — Large Combustion Plants — combustion facilities with
a rated thermal input greater than 50 MW.
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klesla spotfeba uhli, které bylo nahrazeno stale
oblibengjsim palivovym difevem. Po roce 2009
spotieba pevnych paliv v domacnostech, zejména
palivového dieva, opét zaCala narustat (obr. 11.7).
V letech 2009-2012 dochézelo diky dotacnimu
programu Zelend tsporam k zateplovani budov
a k nahrad¢ neekologického vytapéni nizkoemis-
nimi zdroji.

Emise hlavnich znecist'ujicich latek a emise Cas-
tic ze zdroji REZZO 4 klesaly z dtivodu zavadéni
prisnéjsich emisnich norem pro nové vozy uvade-
né na trh. V1iv nar@stu intenzity dopravy a spotie-

Mrw

kych kovt a POP (obr. I1.8).

Vroce 2012 vstoupil v platnost zakon ¢. 201/2012
Sb., o ochran¢ ovzdusi, ktery zavedl ptisnéjsi
emisni limity pro spalovaci zdroje podle smérni-
ce 2010/75/EU o primyslovych emisich. Platnost
nekterych novych emisnich limitd je ¢asové od-
stupnovana, aby se provozovatelé zdroji mohli
na jejich plnéni pfipravit. V souvislosti s vydava-
nim Zavért o BAT dochézi ke zménam integro-
vanych povoleni primyslovych zdroji zejména
v oblasti stanovovani a plnéni emisnich limiti.
Mezi nejvyznamnéjsi technicka opatieni ke sni-
zeni emisi v obdobi 2013-2017 pattily instalace
zafizeni na odsifovani a denitrifikaci spalin (napf.
Elektrarna Tiebovice, Teplarna Karvina, Teplarna
Ceské Budgjovice, a. s.) nebo instalace tkanino-
vych filtra za stavajici elektrostatické odlucovace
na provozu Aglomerace 2 v podniku Ttinecké ze-
lezarny, a. s. vroce 2015 a v provozu Aglomerace
Jih podniku Liberty Ostrava a. s. v roce 2016.

Nova legislativa se zamétila ve vétsi mite také
na omezeni emisi ze sektoru lokalniho vyta-
péni domacnosti zavedenim minimalnich hod-
not emisnich parametrii pro spalovaci zdroje
s celkovym jmenovitym tepelnym ptikonem
do 300 kW pfi jejich uvaddéni na trh od roku
2014 a 2018. Od roku 2022 bude v této skupiné
zdroji mozné provozovat pouze kotle spliujici
3. emisni tfidu, ¢imz by mélo dojit k odstave-
ni starych typt kotld a k jejich ndhradé moder-
n€jSimi zafizenimi s niz§imi emisemi. Vymeény
kotli probihaji postupné a spoleéné se snizo-
vanim energetické naro¢nosti budov jsou pod-
porovany dotacni politikou na celorepublikové
i krajské Grovni.

Meziro¢ni vyvoj emisi znecistujicich latek v roce
2018 i nadale potvrzuje ocekavané dopady zmé-
ny legislativy v roce 2012, pifedev§im v oblasti
vyznamnych spalovacich zdroju, které se podileji
na dal§im sniZeni emisi. Pokles po¢tu denostupnt

industrial emissions (Fig. 11.5). Further measures
to reduce emissions were introduced in the iron and
steel sector. The most important of them was related
to the installation of bag filters on the existing elec-
trostatic separators at Aglomerace 1 operations in
Trinecke zelezarny, a.s., in 2008 and Aglomerace
Sever operations at Liberty Ostrava a.s. in 2011.

The favourable trend in reducing consumption of
fossil fuels in the local household heating sector did
not continue after 2001, mainly because of the in-
creasing prices of natural gas and electricity. In the
20022008 period, the consumption of coal slightly
decreased and was replaced by increasingly popu-
lar heating with wood. After 2009 the consumption
of fossil fuels in households, particularly firewood,
started again to increase (Fig. 11.7). In 20092012,
the Green Light for Savings programme helped
in buildings being insulated and environmentally
unsound heating being replaced by low-emission
sources.

Emissions of the main polluting substances and
emission of particulates of the REZZO 4 sources
decreased due to introduction of stricter emission
standards for new vehicles placed on market. The
impact of increased intensity of transport and con-
sumption of diesel fuel led to increase of emission
of heavy metals and POPs (Fig. 11.8).

The Air Protection Act No. 201/2012 Coll. came
into force in 2012, introducing stricter emission li-
mits for combustion sources pursuant to Directive
2010/75/EU on industrial emissions. The validity of
some new emission limits is progressive, so that the
operators of sources are able to prepare for their ful-
filment. In connection with issuing of the BAT con-
clusions, changes are being made in the integrated
permits for industrial sources, especially in the are-
as of stipulating and fulfilling emission limits. The
most important technical measures to reduce emi-
ssions in the 2013—2016 period included installation
of sulphur-removal and nitrogen-removal equipment
for combustion products (e.g. Elektrarna Trebovice
power plant, Teplarna Karvind heating plant and
Teplarna Ceské Budéjovice, a. s. heating plant) and
installation of bag filters on the existing electrostatic
separators at Aglomerace 2 operations of Trinecké
zelezarny, a.s. in 2015 and at Aglomerace Jih opera-
tions of Liberty Ostrava a.s. in 2016.

The new legislation concentrated more also on re-
ducing emissions from the local household heating
sector by introducing minimum emission parame-
ter values for combustion sources with overall ra-
ted thermal input of up to 300 kW as they came
on the market between 2014 and 2018. From 2022,
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Tab. 1.2 Srovnani emisi hlavnich znecist'ujicich latek v letech 2017-2018 (predbézné udaje)
Tab. I.2 The comparasion of emissions of main pollutants, 2017-2018 (preliminary data)

Kategorie zdroji TZL/ TSP SO, Nok | co | voc | NH
Emission source 4 1

category kt.rok™ / kt.year

Rok / Year 2017 | 2018 | 2017 | 2018 | 2017 | 2018 | 2017 | 2018 | 2017 | 2018 | 2017 | 2018
REZZO 1 79 | 76 | 867 | 763 | 76.3 | 744 | 158.9 | 1642 | 209 | 209 | 04 | 06
REZZO 2 00 | 00 | 02 | 02 | 06 | 07 | 02 | 02 | 02 | 02 | 00 | 00
REZZO 3 473 | 451 | 226 | 212 | 161 | 153 | 556.9 | 5152 | 1701 | 1622 | 65.7 | 64.1
CELKEM stac. zdroje | 55, | 557 | 1095 | 97.7 | 93.0 | 90.4 | 716.0 | 679.6 | 191.2 | 182.3 | 66.1 | 64.7
TOTAL stat. resources

REZZO 4 70 | 73 | 02 | 02 | 702 | 696 | 102.8 | 1047 | 162 | 171 | 09 | 1.1
CELKEM / TOTAL 62.2 | 60.0 | 109.9 | 97.9 | 163.2 | 160.0 | 818.8 | 784.3 | 207.4 | 199.4 | 67.0 | 65.8

v topném obdobi roku 2018 vedl ke snizeni odha-
dovanych emisi z vytapéni domacnosti. Na cel-
kovém snizeni emisi SO, (o cca 11 %), CO (o cca
4 %) a VOC (o cca 4 %) se podili vyjmenované
zdroje a vytapéni domacnosti. Na poklesu celko-
vych emisi TZL (o cca 4 %) se podili vyznamnéji
sektor vytapéni domacnosti, ale 1 u vyjmenova-
nych zdrojt doslo k mirnému sniZeni (o cca 3 %).
Nartst spotfeby pohonnych hmot a s tim souvise-
jicich prepravnich vykont vedl k mirnému zvyse-
ni téméf u vSech sledovanych emisi. Podrobnéjsi
vyhodnoceni vyvoje emisi zneCistujicich latek
1ze nalézt v jednotlivych podkapitolach kapitoly
Iv.

Projekce emisi

CHMU zajistuje v ramci reportingu k mezina-
rodnim zavazkim CR (CLRTAP) a ke smérnici
2016/2284/EU zpracovani projekci, které vy-
chazi z inventury emisi, vyvoje socioekonomic-
kych ukazateli, legislativy platné v c¢asovém
horizontu projekce a dalSich opatieni ke snizeni
emisi.

Emisni projekce pro obdobi 2020-2030 (obr.
11.9) byla sestavena podle scénafe WM (bez do-
date¢nych opatieni) a WaM (s dodatecnymi opat-
fenimi) pro ucely aktualizace Narodniho progra-
mu snizovani emisi. Projekce pro emise NOx,
VOC, SO,, NH; a castice PM, s vychazi prede-
v§im z odborného vyhodnoceni budoucich emisi
a aktivitnich dat pro vyznamné kategorie zdroju,
jako jsou naptiklad energetika, doprava, zemé-
délstvi, pouzivani rozpoustédel nebo nakladani
s odpady.

Do roku 2030 se pfedpoklada snizeni emisi v§ech
znec€ist'ujicich latek, vychazejici z obmény zdro-
ju tepla v sektoru lokalniho vytapéni domacnosti,
obnovy vozového parku v¢. podpory nizkoemis-

it will be possible to operate only boilers comp-
lying with emission class 3 in this group of sources,
which should lead to removal of old types of boilers
and their replacement by more modern equipment
with lower emissions. Replacement of boilers is ta-
king place gradually and, together with reducing
the energy demands of buildings, these measures
are supported by the subsidy policies at national
and regional levels.

The inter-annual trend in pollutant emissions in
2018 continues to confirm the anticipated impacts
of the legislative changes taking place in 2012,
especially in the area of significant combustion
sources contributing to a gradual decrease in emi-
ssions. The decrease of the degree-day number in
the heating period of 2018 led to a decrease in the
estimated emissions from household heating. Indi-
cated sources and household heating contribute to
the overall reduction of SO, (by approx. 11%), CO
(by approx. 4%) and VOC (by approx. 4%) emissi-
ons. The household heating sector contributes more
significantly to the decrease in total SP emissions
(by approx. 4%) but there was also a slight decre-
ase (by approx. 3%) in the mentioned sources. The
increase in fuel consumption and related transport
performance led to a slight increase in almost all
monitored emissions. A more detailed evaluation of
the evolution of pollutant emissions can be found in
the specific subchapters of Chapter IV.

Projections of emissions

Within the framework of reporting in relation to the
Czech Republic's international obligations (CLR-
TAP) and Directive 2016/2284/EU, CHMI provides
projections based on emission inventories, trends
of socio economic indicators, legislation valid in
the projection horizon and further emission redu-
ction measures.

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

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



Il. ZNECISTOVANI OvzDUSI
Il. AIR POLLUTION

nich a bezemisnich vozidel, vétsi miry podpory
obnovitelnych zdrojii energie, zptisnéni povin-
nosti pii skladovani a aplikaci hnojiv a dalSich
opatieni.

The emission projection for the period 2020-2030
(Fig. 11.9) was compiled according to the WM
(without additional measures) and WaM (with addi-
tional measures) scenarios for the purpose of upda-
ting the National Emission Reduction Programme.
The projections for NOy, VOC, SO,, NH;, and PM, 5
particles are based primarily on expert evaluation
of future emissions and activity data for significant
source categories such as energy, transport, agri-
culture, solvent use or waste management.

By 2030, it is anticipated that emissions of all po-
lutants will be reduced, resulting from the replace-
ment of heating facilities in the sector of the local
household heating, vehicle fleet renewal including
support for low-emission and zero-emission vehic-
les, greater support for renewable energy, tighte-
ning of obligations for the storage and application
of fertilizers and other measures.
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Obr. I1.1 Vyvoj celkovych emisi hlavnich znecist'ujicich latek, 1990-2017
Fig. Il.1 The development of main pollutants total emissions, 1990-2017
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Obr. 1.2 Vyvoj celkovych emisi ¢astic, 1990-2017
Fig. Il.2 The development of particulate matter total emissions, 1990-2017
18
== As/10
\ —=—Cd
14 N == PDb/20 H
V\/‘—\ —4—Ni/10
12 =
=
=c 10
o9
\
£ 2
w 8
g

1992
1993
1994
1995
1996
1997
1998
1999

Obr. 11.3 Vyvoj celkovych emisi tézkych kovi, 1990-2017
Fig. I1.3 The development of heavy metals total emissions, 1990-2017
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Obr. 1.4 Vyvoj celkovych emisi POP, 1990-2017
Fig. Il.4 The development of POP total emissions, 1990-2017
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Obr. 11.5 Produkce zakladnich priamyslovych vyrobkt, 1990-2017

Fig. 1.5 The output of basic industrial products, 1990-2017
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Obr. 11.6 Spotieba paliv zdroji REZZO 1 a REZZO 2, 1990-2017
Fig. 1.6 Fuel consumption in REZZO 1 and REZZO 2 sources, 1990-2017
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Obr. 11.7 Spotieba paliv zdroji REZZO 3 (domacnosti), 1990-2017
Fig. Il.7 Fuel consumption in REZZO 3 sources (households), 1990-2017
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Fig. 1.8 Fuel consumption in REZZO 4 sources, 1990-2017
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Obr. Il. 9 Srovnani emisnich stropli a scénarti emisnich projekci hlavnich zneéist'ujicich latek
Fig. 1.9 Comparison of emission ceilings and emission projection scenarios of main air pollutants
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lll. METEOROLOGICKE
A ROZPTYLOVE PODMINKY

Krom¢ vlastnich zdroji znecistovani ovzdusi vy-
razn¢ ovliviiyji kvalitu ovzdusi meteorologické
podminky. Umoznuji rozptyl znecistujicich Ia-
tek v ovzdusi, maji vliv na mnozstvi emisi z ant-
ropogennich i pfirodnich zdrojt, ovliviluji tvorbu
sekundarnich znecistujicich latek i rychlost jejich
odstranovani z ovzdusi.

Meteorologické podminky v roce 2018

Teplotné¢ byl rok 2018 mimorddné nadnormalni.
Priiméma roéni teplota vzduchu byla na tzemi CR
9,6 °C, coz je o 1,7 °C vyssi nez normal 1981-2010".
Rok 2018 se tak stava nejteplejsim rokem od roku
1961. Béhem roku byly zaznamenany pouze dva mé-
sice se zapornou odchylkou primérné mésicni teploty
od normalu, a to Gnor (odchylka —2,6 °C) a biezen
(odchylka —2,1 °C). Oba tyto mésice hodnotime jako
teplotné podnormalni. V ostatnich mésicich byla hod-
nota primeérné teploty vyssi nez normal a—kromé lis-
topadu — jsou hodnoceny jako teplotné nadnormalni
az mimofadn¢ nadnormdlni. Mimotadné teplé byly
meésice duben (odchylka +4.8 °C) a kvéten (odchylka
+3,2 °C). Mésice leden (odchylka +3,8 °C), cerven
(odchylka +1,7 °C) a srpen (odchylka +3,3 °C) hod-
notime pak jako silné¢ nadnormalni (obr. I1L.1).

Srazkove byl rok 2018 siln€ podnormalni. Primeér-
ny ro¢ni uhrn srazek na tizemi CR ¢&inil 518 mm,
coz predstavuje 76 % normalu 1981-2010. Jedna
se tak o druhy nejsussi rok za obdobi od roku 1961,
va rok 2003. Srazkové uhrny se po vétSinu mesict
roku pohybovaly pod hodnotami normalu. Srazko-
vé mimoradné podnormalni byl listopad, kdy na
tizemi CR spadlo pouze 37 % normélu 1981-2010.
Srazkové silné podnormalni byly meésice duben
(48 % normalu), ¢ervenec (47 % normalu) a srpen
(45 % normalu), jako podnormalni pak hodnotime
unor (37 % normalu). Nadnormalni thrn srazek byl
zaznamendan pouze v prosinci, kdy spadlo 140 %
srazkového normalu (obr. I11.2).

V roce 2018 panovaly v porovnani s dlouhodobym
pramérem 2007-2017 zlepSené rozptylové pod-

Ill. METEOROLOGICAL
AND DISPERSION CONDITIONS

Apart from the respective air pollution sources, air
quality is significantly affected by meteorological
conditions. These conditions enable the dispersion of
polluting substances in the air, influence the amount
of emissions from anthropogenic or natural sources,

and affect the formation of secondary pollutants as

well as the rate of their removal from the air.

Meteorological conditions in 2018

In terms of temperature, the year 2018 was extremely
above normal. The average annual temperature over
the territory of the Czech Republic reached 9.6 °C,
which is 1.7 °C above the normal of 1981-2010".
Consequently, 2018 becomes the warmest year sin-
ce 1961. During the year, only two months were re-
corded having negative deviation from the monthly
temperature normal, namely February (deviation
of —2.6 °C) and March (deviation of —2.1 °C). Both
of these months can be classified as subnormal in
terms of temperature. In other months, the average
temperature was higher than normal and, except for
November; they are rated as above-normal to extre-
mely over the normal. The months of April (deviation
+4.8 °C) and May (deviation +3.2 °C) were extreme-
by warm. January (deviation +3.8 °C), June (deviati-
on +1.7 °C) and August (deviation +3.3 °C) can then
be evaluated as highly above normal (Fig. I1l.1).

Precipitation in 2018 was strongly below normal.
The average total annual precipitation over the
territory of the Czech Republic reached 518 mm, co-
rresponding to 76% of the normal value of the 1981—
2010 period. So, this is the second driest year since
1961, as 2003 remains the year with the lowest pre-
cipitation total (503 mmy). Precipitation totals were
below the normal for most months of the year. The
precipitation was extremely subnormal in Novem-
ber, when only 37% of the 1981-2010 normal was
recorded on the territory of the Czech Republic. The
precipitation was strongly subnormal in April (48%
of the normal), July (47% of the normal) and August
(45% of the normal). The above-average precipita-
tion was recorded only in December, reaching 140%
of the precipitation normal (Fig. I11.2).

1 Standardni klimatické normaly podle WMO jsou pocitany jako
30leté prumeéry teploty, srazek a dalSich klimatickych prvka.
Tyto normaly jsou aktualizovany kazdych 30 let, v souasnosti
je tedy platné normalové obdobi 1961-1990. Vzhledem k pro-
bihajicim klimatickym zménam WMO doporucuje pFepocita-
vat klimatické normaly pro operativni ucely kazdych deset let.
Soucasnym standardnim klimatickym normalem je tedy nor-
mal spocteny za obdobi 1981-2010.

1According to WMO, the standard climate normals are calcu-
lated as 30-year average values of temperature, precipitation
and other climate parameters. The normals are updated every
30 years, so currently the period of 1961—1990 is in validity. In
view of ongoing climate change, the WMO recommends re-
calculating climate normals for operational purposes every ten
years. The current standard climate normal is therefore the
normal calculated for the period of 1981-2010.
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minky, které lze charakterizovat jako siln¢ nad-
normalni. V celorepublikovém praméru se dobré
rozptylové podminky vyskytovaly v 91 % ptipadd,
coz predstavuje 120 % dlouhodobého primeéru. Na
zéaklad¢ hodnoceni ventila¢niho indexu zpriimeéro-
vaného pro jednotlivé kraje a aglomerace se nepiiz-
nivé rozptylové podminky béhem roku vyskytly ve
vsech krajich a aglomeracich (obr. I11.3). Nejcastéji
se dobré rozptylové podminky vyskytovaly v Jiho-
moravském kraji bez aglomerace Brno (93 %) a ve
Zlinském kraji (92 %). Béhem roku byly nejlepsi
rozptylové podminky v kvétnu a v srpnu (100 %),
naopak nejméné ¢asto se dobré rozptylové podmin-
ky vyskytovaly v lednu (87 %), tnoru (82 %), zaii
(83 %), tijnu (81 %) a listopadu (80 %). V lednu
a unoru doslo navic i k vyskytu neptiznivych roz-
ptylovych podminek (obr. 111.4).

Vliv meteorologie na rozptylové podminky

Rozptylové podminky jsou urCeny piedevsim sta-
bilitou mezni vrstvy” atmosféry a rychlosti proudé-
ni v této vrstve.

Cim v&tsi je stabilita mezni vrstvy, tim méné& do-
chazi k vertikalnimu promichavani vzduchu. Sta-
bilita pfitom zavisi na pribe&hu teploty s vyskou.
Pfi nejstabilngjSich situacich teplota vzduchu
s vyskou roste (inverzni zvrstveni) a podminky
pro vertikalni promichavani jsou nejméné ptizni-
vé. V disledku toho dochazi k hromadéni znecis-
tujicich latek v atmosféte a nasledné tedy ke zvy-
Seni jejich koncentraci. Pfi nestabilnim zvrstveni
klesa teplota s vyskou rychleji, nez by odpovidalo
béznym podminkam v atmosféfe. Projevuje se
pak uspotradana termickd konvekce a termicka
turbulence (Bednar 2008). Rychlost a smér veét-
ru ovliviiuje horizontalni rozptyl emisi, coz vede
k jejich rychlejsimu nafedéni. Tim se koncentra-
ce znecistujicich latek snizuji a ovzdusi se rych-
le vycisti. Kromé toho vede silnéjsi vitr k rozvoji
mechanické turbulence, a pfispiva tak k vertikal-
nimu promichavani.

Jedna z moznosti, jak Ciselné vyjadfit rozptylo-
vé podminky, je tzv. ventila¢ni index (VI), ktery
je definovan jako soucin vysky sméSovaci vrstvy
a pramérné rychlosti vétru v ni®. Takto vyjadfeny
ventilaéni index nabyva v podminkach CR zpra-

2Mezni vrstvou oznacujeme ¢ast atmosféry pfiléhajici k zem-
skému povrchu, v niz je v dlsledku interakce se zemskym
povrchem rozvinuta mechanicka a termicka turbulence a do-
chazi v ni k intenzivnimu vertikalnimu pfenosu hybnosti, tepla,
vodni pary a znecistujicich pfimeési.

3 SmésSovaci vrstvou rozumime vrstvu ovzdusi mezi zemskym

In 2018, the dispersion conditions were improved
compared to the long-term average of 2007-2017,
which can be characterized as highly above the nor-
mal. On a national average, good dispersion condi-
tions occurred in 91% of cases, representing 120%
of the long-term average. Based on the evaluation of
the ventilation index averaged for regions and ag-
glomerations, unfavourable dispersion conditions
occurred in all regions and agglomerations during
the year (Fig. I11.13). The most common dispersion
conditions occurred in the South Moravian region
without Brno agglomeration (93%) and in the Zlin
region (92%). During the year there were the best
dispersion conditions in May and August (100%),
while the least frequent good dispersion conditions
were in January (87%), February (82%), September
(83%), October (81%) and November (80%,). In ad-
dition, unfavourable dispersion conditions also oc-
curred in January and February (Fig. 1I1.4).

The effect of meteorology on dispersion conditions

Dispersion conditions are determined primarily by
the stability of the boundary layer” of the atmosphere
and the velocity of flow in this layer. The boundary
layer refers to the part of the atmosphere adjacent to
the surface of the Earth in which, as a consequence
of interactions with the surface of the Earth, mecha-
nical and thermal turbulence is induced and leads to
intense vertical transfer of momentum, temperature,
water vapour and pollutants.

The greater the stability of the boundary layer; the less
vertical mixing of the air occurs. Simultaneously, the
stability depends on the temperature changes with al-
titude. Under the most stable conditions, the air tem-
perature increases with height (inverse layering) and
the conditions for vertical mixing are the least favou-
rable. As a result, pollutants accumulate in the atmos-
phere and consequently their concentration increases.
In unstable layering, the temperature decreases with
height more rapidly than would correspond to normal
conditions in the atmosphere. This is then manifested
in ordered thermal convection and thermal turbulence
(Bedndar 2008). The wind speed and direction affect ho-
rizontal emission dispersion which results in their more
rapid dilution. This reduces pollutant concentrations
and cleans the air quickly. In addition, stronger wind
leads to the development of mechanical turbulence and
thus contributes to vertical mixing.

2 The boundary layer is the part of the atmosphere that is ad-
jacent to the Earth's surface, where the mechanical and ther-
mal turbulence develops as a result of the interaction with the
Earth's surface, resulting in an intense vertical transmission of
momentum, heat, water vapour and polluting materials.
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vidla hodnot od stovek do desetitisic m*.s, pfi-
¢emz hodnoty nad 3 000 m*.s™ oznacujeme jako
dobré rozptylové podminky, hodnoty mezi 1 100
a3 000 m’.s ' jako mirné nepiiznivé a pod 1 100 m*s "'
za nepriznivé. Situace s nepfiznivymi rozptylovy-
mi podminkami neznamena nutné vyskyt vysokych
koncentraci znecistujicich latek. Dulezita je délka
trvani situace, vychozi uroven znecisténi, rozlo-
zeni zdroja a jejich emisi do vrstvy pod inverzi.
Naopak k vyraznému a plos$né rozsdhlému piekra-
covani imisnich limitd dochdzi témét vyhradné za
mirné nepfiznivych a nepfiznivych rozptylovych
podminek. Cetnost vyskytu riiznych typi rozptylo-
vych podminek je vyznamné zavisla na denni dobé
a ¢asti roku.

Vliv meteorologickych podminek na emise

Meteorologické podminky maji nejvétsi vliv na
antropogenni emise z vytapéni. Emise z vytape-
ni jsou stanovovany na zakladé poctu otopnych
dnt a teplot, které se béhem nich vyskytly. Dal-
kové zasobovani teplem je upraveno vyhlaskou ¢.
194/2007 Sb*. Domacnosti s vlastnim spalovacim
zatizenim se chovaji pon¢kud odlisné od central-
nich dodavatelt tepla. Proto se pro ucely této ro-
¢enky na rozdil od vyhlasky povazuji za otopné
ty dny, v nichz primérnad denni teplota v daném
misté klesla pod 13 °C. Teplotni poméry v otop-
né sezon¢ (leden—kvéten, zafi—prosinec) nebo
jeji casti jsou charakterizovany pomoci tzv. de-
nostupiil, tedy souctu rozdild referen¢ni vnitini
teploty a primérné denni venkovni teploty v otop-
nych dnech:

Dtref = z (tref —ta)

otopné
dny

kde D, jsou denostupné, f,, referencni teplota
vnitfniho vzduchu (21 °C) a ¢, je primérna denni
teplota v jednotlivych otopnych dnech. Nize uva-
déné denostupné pro tizemi CR (obr. II1.5 a II1.6)
odpovidaji primérnym hodnotam z vice nez 200
klimatologickych stanic CHMU. Z porovnani ob-

4 Podle vyhlasky €. 194/2007 Sb. se dodavka tepla zahgji
v otopném obdobi (tj. obdobi od 1. zafi do 31. kvétna), klesne-
-li primérna denni teplota venkovniho vzduchu v misté pod
+13 °C ve dvou po sobé nasledujicich dnech a podle vyvoje
pocasi nelze oekavat zvyseni této teploty nad +13 °C v na-
sledujicim dni. Vytapéni se v otopném obdobi omezi nebo pre-
rusi tehdy, jestlize primérna denni teplota venkovniho vzdu-
chu v pfislusném misté nebo lokalité vystoupi nad +13 °C ve
dvou po sobé nasledujicich dnech a podle vyvoje pocasi nelze
oCekavat pokles této teploty pro nasledujici den. Pfi nasled-
ném poklesu primérné denni teploty venkovniho vzduchu pod
+13 °C se vytapéni obnovi.

One of the ways in which the dispersion conditions can
be expressed numerically is in terms of the ventilation
index (VI), which is defined as the product of the mixing
depth of the layer and the average transport wind
speed in it’. Under the conditions in the Czech Repub-
lic, the ventilation index expressed in this way genera-
lly attains values from hundreds up to tens of thousands
m’.s”. where values above 3,000 m’.s” are designated
as good dispersion conditions, values between 1,100
and 3,000 m’.s" are considered slightly unfavourable
and values below 1,100 n’.s ™' as unfavourable. Situa-
tions with unfavourable dispersion conditions do not
necessarily mean occurrence of high pollutant concen-
trations. Important is the duration of the situation, the
starting level of pollution, the distribution of sources,
and their emissions to the layer under the inversion. On
the contrary, substantial and extensive exceeding of the
pollution level limits occurs almost exclusively under
slightly unfavourable and unfavourable dispersion
conditions. The frequency of the occurrence of various
types of dispersion conditions strongly depends on the
time of day and season of the year.

The effect of meteorological conditions on emissions

Meteorological conditions have the greatest effect
on anthropogenic emissions from heating. Emi-
ssions from heating are determined on the basis of
calculation of heating days and the temperatures
that occurred during these days. Long-distance heat
supply is regulated by Decree No. 194/2007 Coll’.
Households with their own heating equipment beha-
ve somewhat differently from central heat suppliers.
Consequently, for the purposes of this yearbook, in
contrast to the Decree, heating days are considered
to be days during which the average daily tempe-
rature at the relevant site decreased below 13 °C.
Temperature conditions in the heating season (Ja-
nuary—May, September—December) or parts thereof
are characterized in terms of degree-days — i.e. the
sum of the differences in the reference indoor tempe-

3 The mixing layer is understood as the layer of air between the
Earth's surface and the lower boundary of the lowest tempera-
ture-blocking layer.

4 According to Decree No. 194/2007 Coll., supply of heat is
commenced in the heating season (i.e. the period from 1 Sep-
tember to 31 May), if the average daily temperature of the out-
door air at the site decreases below +13 °C on two subsequent
days and, according to the development of the weather, an
increase in this temperature above +13 °C cannot be expected
on the following days. Heating in the heating season is redu-
ced or interrupted if the average daily temperature of the out-
door air at the relevant site or location increases above +13 °C
on two subsequent days and, following the development of the
weather, a decrease in this temperature cannot be expected
on the next day. Heating is renewed if the average daily tem-
perature of the outdoor air decreases below +13 °C.
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razku I11.5 a I1.7 je zfejmé, ze vyssi spotieba paliv
v roce 2010 odpovida silné nadnormalnim hodno-
tdm a naopak nizsi spotieba paliv v roce 2014 pod-
normalnim hodnotam denostupi.

Nizké teploty mohou navySovat spalovaci emi-
se z motorovych vozidel, obzvlasté pti studenych
startech (ATEM 2012; Chan et al. 2013; Vojtisek
2013). Na teploté jsou zavislé také emise t€¢kavych
organickych latek (VOC) z rozpoustédel a sklado-
vani a distribuce benzinu. Teplota a fotosyntetic-
ky aktivni slozka slune¢niho zafeni maji vliv na
biogenni emise nemetanickych tékavych organic-
kych latek (napft. isoprenu a terpentt), které ptisobi
jako prekurzor sekundarnich organickych aerosolti
1 ptizemniho ozonu. Vyznamné jsou ptitom hlavné
emise z lesnich porostt (napt. Bednar et al. 2013;
Zemankova et al. 2010). Vitr s rychlosti pfiblizné
nad 4 m.s"' miiZe zplsobovat resuspenzi, tedy zvi-
feni a opctovny vznos jiz sedimentovanych Castic
zpét do ovzdusi. Meteorologické podminky ovliv-
nuji také miru a rychlost vytékavani perzistentnich
organickych latek z pidy, kam se dostaly zejména
v disledku zeméd¢lské ¢innosti.

Vliv meteorologickych podminek na tvorbu
sekundarnich polutant a chemismus atmosféry

Meteorologické podminky, a to zejména teplota,
relativni vlhkost vzduchu a slune¢ni zafeni, pfimo
ovliviiuji chemické a fyzikalni procesy probiha-
jici mezi zneciStujicimi latkami v ovzdusi (napf.
Baek et al. 2004). Vliv meteorologickych podmi-
nek mize byt i nepfimy, napt. v disledku inten-
zivniho promichavani dochézi k nafedéni emito-
vanych latek, a tedy i ke snizeni rychlosti reakei.
Pro prabeh fotochemickych reakei je rozhodujici
slunecni zafeni. V letnim obdobi vysoké teploty
a zejména intenzivni slunecni zafeni pfispivaji
k vysokym koncentracim ptizemniho ozonu (Bla-
zek et al. 2013).

ratures and the average daily outdoor temperatures
on heating days:

Dtref = z (tref —tq)

heating
days

where D, are degree-days, t,.,is the reference tempe-
rature of the indoor air (21 °C) and t; is the average
daily temperature on the individual heating days. The
degree-days given below for the territory of the Czech
Republic (Fig. II1.5 and 111.6) correspond to the ave-
rage values for more than 200 CHMI climatological
stations. It is apparent from comparison of Fig. II1.5
and I1.7 that the higher fuel consumption in 2010 co-
rresponded to highly above-normal levels and, on the
other hand, the lower fuel consumption in 2014 corre-
sponded to subnormal degree-day values.

Lower temperatures can lead to increase of combus-
tion emissions from motor vehicles, especially during
cold starts (ATEM 2012; Chan et al. 2013; Vojtisek
2013). Volatile organic compounds (VOCs) emissions
from solvents and storage and distribution of petrol
also depend on the temperature. The temperature and
photosynthetically active components of solar radia-
tion affect biogenic emissions of non-methane vola-
tile organic compounds (e.g. isoprene and terpenes),
which act as precursors for secondary organic aero-
sols and ground-level ozone. Emissions from fores-
ted areas are especially important (e.g. Bednadr et al.
2013; Zemankova et al. 2010). Wind of a speed above
approximately 4 m.s”' can cause resuspension, i.e.
eddying and repeated lifiing of already settled partic-
les back into the air. Meteorological conditions also
affect the degree and rate of evaporation of persistent
organic substances from the soil, where they were de-
posited mainly through agricultural activities.

The effect of meteorological conditions
on the formation of secondary pollutants
and the chemistry of the atmosphere

Meteorological conditions, especially the tempera-
ture, relative humidity of the air and solar radiation,
directly affect the chemical and physical processes
taking place among the pollutant substances in the
air (e.g. Baek et al. 2004). Meteorological conditions
can also have an indirect impact, e.g. intense mixing
can lead to dilution of emitted substances and thus to
a reduction in the rate of a reaction. Solar radiation
is decisive during photochemical reactions. In the
summer, high temperatures and especially intense
solar radiation contribute to high ground-level ozo-
ne concentrations (Blazek et al. 2013).
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Obr. 1ll.1 Primérné mésiéni teploty vzduchu v roce 2018 v porovnani s normalem 1981-2010
Fig. lll.1 Average monthly air temperature in 2018 compared to the long-term temperature mean 1981-2010
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Obr. 11l.2 Mésiéni uhrny srazek v roce 2018 v porovnani s normalem 1981-2010
Fig. lll.2 Monthly precipitation totals compared to the long-term precipitation mean 1981-2010
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Rozptylové podminky / Dispersion conditions

- dobré / good

I mimé nepfiznivé / moderately poor

I nepiiznivé / poor

o Phehgky kraj

; Jihogesky kraj

Obr. 1113 Skladba dennich priiméra ventilaéniho indexu v krajich a aglomeracich Ceské republiky
Fig. lll.3 Composition of daily averages of ventilation index in regions and agglomerations of the Czech
Republic
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Obr. lI.4 Cetnosti vyskytu rozptylovych podminek (RP) v jednotlivych mésicich, 2018
Fig. lll.4 Frequency of occurrence of dispersion conditions (DC) by months, 2018
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Obr. lIl.5 Roéni otopné sezony v CR vyjadiené v denostupnich (D21) a jejich priimér za obdobi 1988—2017
Fig. lll. 5 Annual heating seasons in the CR expressed in degree days (D21) and their average for the
period 1988-2018
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Obr. 111.6 Roéni chod denostupnt na izemi CR v otopné sezoné 2018 (I-V, IX-XIl) v porovnani
s primérem 1988-2017

Fig. lll.6 Annual course of degree days in the territory of the CR in the heating season 2018 (I-V, IX-XlI)
in comparison with the average for 1988-2017
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IV. KVALITA OVZDUSI
V CESKE REPUBLICE

Hodnoceni kvality ovzdusi se provadi s ohledem
na ochranu zdravi populace a na ochranu ekosys-
tému a vegetace. Mapova interpretace je nezbyt-
nym vychodiskem pro indikaci oblasti s prekroce-
nim imisnich limitd z hlediska ochrany lidského
zdravi, pro které legislativa vyzaduje ptipravu
programt pro zlepSeni kvality ovzdusi, ptipadné
regulac¢nich radi.

Pro lepsi orientaci v plosnych mapach znecistu-
jicich latek byla zavedena nova jednotna barevna
Skala, kde jednotlivé barvy odpovidaji dané urovni
zneCisténi ovzdusi (obr. IV.1). V nékterych mapach
znecistujicich latek, kde jsou vysoké hodnoty kon-
centraci, je barevna Skala rozSifena o tmavé hné-
dou barvu, znacici velmi vysoké urovné znecisténi
ovzdusi v daném uzemi.

IV.1 SUSPENDOVANE CASTICE

Znecisténi ovzduSi suspendovanymi casticemi
frakci PM,, a PM, 5 zlistava jednim z hlavnich pro-
blému, které je tfeba feSit pti zajistovani kvality
ovzdu$i CR. Piekratovani imisnich limitd PM,,
a PM,; se stale vyznamnym zplisobem podili na
vymezovani oblasti s nadlimitnim zneciSténim
ovzdusi.

IV.1.1 Znedisténi ovzdusi suspendovanymi
casticemi v roce 2018

Suspendované castice PM,,

K prekroceni 24hodinového imisniho limitu
PM,, doslo v roce 2018 na 31 % stanic (45 stanic
z celkového poctu 144 s dostatecnym poctem dat
pro hodnoceni; tab. XIII.1, obr. IV.1.2). V porov-
nani s rokem 2017, kdy bylo pfekroceni denniho

IV. AIR QUALITY
IN THE CZECH REPUBLIC

The evaluation is implement in relation to protecti-
on of the health of the population and protection of
ecosystems and vegetation. Map interpretation is an
essential starting point for indication of areas whe-
re the pollutant limit levels are exceeded from the
viewpoint of protection of human health, for which
the legislation requires preparation of programmes to
improve the ambient air quality or regulatory codes.

A new common colour scale has been introduced
to improve orientation in the maps of areas of po-
lluting substances where a specific colour corre-
sponds to a particular level of the air pollution
(Fig. L1). In some of the maps of pollution sub-
stances the colour scale is extended newly by dark
brown signifying very high level of the air pollution
in the specific area.

IV.1 SUSPENDED PARTICULATE
MATTER

Air pollution by suspended particulate matter of
PM,, and PM, s fractions remains one of the main
problems to be resolved in ensuring air quality in
the Czech Republic. Exceeding of the pollution li-
mit levels for PM,, and PM,; continues to make
a significant contribution to the extent of areas with
above-limit air pollution.

IV.1.1 Air pollution by suspended
particulates in 2018

Suspended particulate matter PM ,

The 24-hour pollution limit level for PM,, was ex-
ceeded in 2018 at 31% of stations (45 stations of
a total number of 144 with a sufficient amount of
data for the evaluation; Tab. XIIL 1, Fig. 1V.1.2).

< dolni mez pro posuzovani (LAT)
< lower assessment threshold (LAT)

dolni mez pro posuzovani (LAT) — horni mez pro posuzovani (UAT)
lower assessment threshold (LAT) — upper assessment threshold (UAT)

horni mez pro posuzovani (UAT) — imisni limit (LV)
upper assessment threshold (UAT) — limit value (LV)

> imisni limit (LV)
> limit value (LV)

Obr. IV.1. Barevna skala v legendé ploSnych map znecistujicich latek pro rozdéleni oblasti podle mezi
pro posuzovani a oblasti nad imisnim limitem

Fig. IV.1 Colours scale in the legend of the areal maps of polluting substances for classification
of areas by assessment thresholds and areas above the pollutin limit
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imisniho limitu PM,, zaznamenano na 35 % sta-
nic (50 stanic ze 143) se jednd o mirny pokles
(obr. IV.1.13). Piekroceni povoleného poctu pie-
kroc¢eni hodnoty imisniho limitu vét§inou nastalo
béhem fijna az prosince.

Imisni limit pro primérnou 24hodinovou kon-
centraci PM,, byl v roce 2018 piekrocen na 3,2 %
uzemi CR s cca 13,8 % obyvatel (obr. IV.1.1).

V porovnani s rokem 2017 (8,3 %) doslo ke zmen-
$eni plochy tizemi CR vystavené nadlimitni kon-
centraci PM, (36. nejvyssi 24hod. koncentraci),
nicméng v letech 2015 a 2016 byla situace podob-
na jako v roce 2018 (2,5 % a 1,4 % plochy uzemi).

Meziro¢ni snizeni plochy s piekro¢enim 24hodi-
nového limitu se projevilo zejména ve Zlinském,
Olomouckém, Stiedoteském a Usteckém kraji.
Nejvice zatizenou souvislou oblasti byla, stejné
jako v predeslych letech (obr. IV.1.9 a IV.1.10),
aglomerace O/K/F-M, ve které byl denni imisni li-
mit PM,, v roce 2018 piekrofen na vétsing stanic.
24hodinovy imisni limit PM,, v§ak byva ptekraco-
van 1 v dalSich zoénéch a aglomeracich. V roce 2018
byly nadlimitni koncentrace naméfeny v aglomera-
ci O/K/F-M, v Moravskoslezském kraji bez aglo-
merace O/K/F-M, dale v krajich Usteckém, Stie-
doceském, Zlinském, Olomouckém, Pardubickém
a v aglomeracich Praha a Brno.

V aglomeracich Praha a Brno se ptfekroceni imi-
sniho limitu vyskytuje spiSe na dopravnich loka-
litdch, v aglomeraci O/K/F-M na pramyslovych
ipozad’'ovych lokalitach a v ostatnich zonach také
na pozad'ovych stanicich (obr. IV.1.2 a IV.1.12).

Imisni limit pro prumérnou ro¢ni koncentraci
PM,, byl v roce 2018 ptekrocen na 2,1 % sta-
nic, tj. na 2 z celkového poétu 146 stanic v CR
s dostateCnym poc¢tem dat pro hodnoceni, a to
na primyslové lokalité Ostrava-Radvanice ZU
a Ostrava-Pfivoz a na venkovské lokalité¢ Vétno-
vice (obr. IV.1.4; tab. XIII.2 a XIIL.5). VSechny
lokality se nachazi v aglomeraci O/K/F-M. O rok
drive, v roce 2017, doslo k piekroceni ro¢niho
imisniho limitu na dvou lokalitach ze 146.

V ptipad€ primérné ro¢ni koncentrace PM;, do-
Slo v roce 2018 k prekroceni imisniho limitu na
0,1 % uzemi CR s cca 0,3 % obyvatel (obr. IV.1.3).
V roce 2017 byl ro¢ni imisni limit pfekrocen na
0,02 % uzemi s 0,01 % obyvatel. V roce 2016
se pouze lokalni pfekroCeni nepromitlo do mapy
ro¢ni primérné koncentrace v rozliSeni méfitka,
ve kterém je prezentovana.

Koncentrace PM,, vykazuji zietelny ro¢ni chod
s nejvysSimi hodnotami v chladnych mésicich

1t is a slight decrease compared to the year 2017
when exceeding of the daily PM,, limit value was
recorded at 35% of stations (50 stations out of 143;
Fig. IV.1.13). The excess of the permitted number of
cases exceeding the pollution limit level occurred
mostly between October and December.

The pollution limit level for the average 24-hour
concentration of PM,, was exceeded in 2018 over
3.2% of the territory of the Czech Republic with
approx. 13.8% of the population (Fig. 1V.1.1).
Compared to 2017 (8.3%), the area of the Czech
Republic exposed to the above-limit PM,, concen-
tration (the 36" highest 24-hour concentration)
decreased, but in 2015 and 2016 the situation was
similar to that in 2018 (2.5% and 1.4% of the area).

Inter-annual decrease of the territory where the 24-
hour limit value was exceeded was apparent par-
ticularly in the Zlin, Olomouc, Central Bohemian
and Usti nad Labem region. The most exposed con-
tinuous area, as in previous years (Fig. IV.1.9 and
1V.1.10), was the O/K/F-M agglomeration, where
the daily pollution limit level for PM,, was exce-
eded at the majority of stations in 2018. However,
the 24-hour pollution limit value for PM,, is being
exceeded in other zones and agglomerations. In
2018, above-limit concentrations were measured in
the O/K/F-M agglomeration, in the Moravian-Si-
lesian region without the O/K/F-M agglomeration,
as well as in the Usti nad Labem, Central Bohe-
mian, Zlin, Olomouc, and Pardubice regions and
Prague and Brno agglomerations.

Exceeding of the pollution limit levels in Prague
and Brno occurs mostly at traffic localities, in the
O/K/F-M agglomeration at industrial and bac-
kground localities and in other zones also at the
background stations (Fig. IV.1.2 and IV.1.12).

The pollution limit level for the average annual
concentration of PM,, was exceeded in 2018 at
2.1% of stations, i.e. at 2 of the total number of
146 stations in the Czech Republic with a suffi-
cient amount of data for the evaluation, namely
at the Ostrava-Radvanice ZU and Ostrava-Privoz
industrial locations and in the Veérnovice rural
location (Fig. 1V.1.4; Tab. XII1.2 and XII1.5). All
the locations are situated in the O/K/F-M agglo-
meration. A year earlier, in 2017, the annual po-
llution limit level was exceeded at two localities
out of 146.

In the case of the average annual PM,, concentrati-
on, in 2018, the limit value was exceeded in 0.1% of
the territory of the Czech Republic with approxima-
tely 0.3% of the population (Fig. IV.1.3). In 2017,
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roku (obr. IV.1.14). Vyssi koncentrace PM,,
v ovzdusi béhem chladného obdobi roku souvi-
seji jak s vyssimi hodnotami emisi Castic ze se-
zonn¢ provozovanych tepelnych zdroju, tak i se
zhorSenymi rozptylovymi podminkami. Napf.
lokalni topenisté se na emisich PM,, resp. PM,
v CR podileji vice nez 59 % resp. 74 % (obr.
IV.1.20 a IV.1.22).

Ro¢ni chod koncentraci PM,, v roce 2018 mél typic-
ky pribéh s jasnou dominanci podzimnich a zim-
nich mésicu, pro které je pfiznacny nejméné Casty
vyskyt dobrych rozptylovych podminek. V roce
2018 byly nejvyssi az nadlimitni koncentrace PM,,
namétfeny v mesicich tnor, biezen a listopad, coz
koresponduje s vyskytem mirné nepfiznivych az
nepiiznivych podminek v tinoru a mirné nepfizni-
vych podminek v bieznu a listopadu. Behem mési-
cl unor a bfezen, které navic byly teplotné podpri-
mérmé v porovnani s normalem 1981-2010 (vice
viz kap. III), doslo k vyhlaseni smogovych situaci
a regulaci z diivodu vysokych koncentraci suspen-
dovanych castic (kap. Il a VI).

Suspendované ¢astice PM, 5

Imisni limit pro primérnou ro¢ni koncentraci PM, 5
byl v roce 2018 prekroten na 1,2 % tzemi CR s cca
6,1 % obyvatel (obr. IV.1.5) V roce 2017 se jedna-
lo 0 0,9 % plochy s 4,9 % obyvatel, v roce 2016
0 0,5 % plochy s 3 % obyvatel. Piekroceni imisni-
ho limitu bylo zaznamenéno na 13 stanicich (16 %)
z celkového poctu 80 (tab. XIII.3; obr. 1V.1.13),
v roce 2017 na 10 stanicich (12,7 %) z celkového
poctu 79 a v roce 2016 na 10 stanicich (12,3 %)
z 81. Vsechny stanice, u nichz doslo v roce 2018
k ptekroceni rocniho imisniho limitu, lezi na uzemi
Moravskoslezského kraje pfevazné v aglomeraci
O/K/F-M (obr. IV.1.6 a IV.1.11).

Vyssi hodnoty koncentraci PM, 5 se vyskytuji ze-
jména v chladném obdobi roku (obr. IV.1.15)
a jsou, podobné jako u PM,,, dusledkem emisi
z vytapéni a zhorsenych rozptylovych podminek.
Meésicni koncentrace PM,;s vykazuji chod velice
podobny ro¢nimu chodu PM,.

V roce 2020 vstoupi v platnost novy imisni limit
pro ro¢ni pramérnou koncentraci PM,s. Vyhodno-
ceni situace vzhledem k budoucimu imisnimu limi-
tu (20 pg.m) na zakladé koncentraci naméfenych
v roce 2018 lze nalézt v Ptiloze I1.

Suspendované ¢astice PM,

Jemna frakce castic PM, byla v roce 2018 méfena
na 23 lokalitach, z toho 9 lokalit mélo dostate¢ny

the annual limit value was exceeded in 0.02% of
the territory with 0.01% of the population. In 2016,
local above-limit value was the only not reflected
in the map of annual average concentration in the
scale in which it is presented.

The PM,, concentrations exhibit a clear annual va-
riation with the highest values in the colder months
of the year (Fig. IV.1.14). Higher PM,, concentra-
tions in the air during the colder season are related
both to greater emissions of particulates from the
seasonally operated heating sources and also to
deteriorated dispersion conditions. For example,
local heating sources contribute more than 59% to
PM,, emissions and 74% to PM, s emissions in the
Czech Republic (Fig. IV.1.20 and IV.1.22).

The annual variation of PM,, concentrations in
2018 demonstrated a typical shape with a clear do-
minance of autumn and winter months characteri-
zed by the least frequent occurrence of good disper-
sion conditions. In 2018, the highest or above-limit
concentrations of PM,, were measured in Februa-
ry, March and November which corresponds to the
occurrence of slightly to quite unfavourable condi-
tions in February and slightly unfavourable condi-
tions in March and November. During the months
of February and March, which were also below-
-average in terms of temperature compared to the
normal of 1981-2010 (for details see Chap. III),
smog situations and regulations were announced
due to high concentrations of suspended particles
(Chap. 111 and VI).

Suspended particulate matter PM, ;

The pollution limit level for the average annual
concentration of PM, s was exceeded, in 2018, over
1.2% of the territory of the Czech Republic with
approx. 6.1% of the population (Fig. 1V.1.5). In
2017, it concerned 0.9% of the area with 4.9% of
the population, in 2016, the indicators were 0,5%
of the area with 3% of the population. Exceeding of
the pollution limit level was recorded at 13 (16%)
of a total of 80 stations (Tab. XII1.3; Fig. IV.1.13).
In 2017, the values were 10 stations (12.7%) out
of a total of 79 stations and in 2016 at 10 stations
(12.3%) out of 81. All the stations with the annual
pollution limit exceeded in 2018 are located in the
territory of the Moravian-Silesian region, mostly
in the O/K/F-M agglomeration (Fig. IV.1.6 and
wi.11).

Higher concentrations of PM, s occur mainly in the
colder part of the year (Fig. IV.1.15) and, similar to
PM,,, are a consequence of emissions from heating
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pocet dat pro hodnoceni. Jedna se o dvé stanice
v Plzni a po jedné stanici v okrese Brno-mésto,
v okrese Brno-venkov, v aglomeraci O/K/F-M,
v okrese Zlin, v aglomeraci Praha a v okresech
Usti nad Labem a Litoméfice (tab. XIIL.4). Nej-
vy§§i ro¢ni koncentrace (24,2 pg.m) i maximalni
denni koncentrace (187,6 pg.m™) byla namétena
na predméstské lokalit¢ Ttinec-Kanada.

Pomér suspendovanych ¢astic frakce PM, s a PM,,

Pomér frakci PM, s a PM,, neni konstantni, vyka-
zuje sezonni prub¢h a je zaroven zavisly na cha-
rakteru lokality (obr. IV.1.16). V roce 2018 se ten-
to pomér pohyboval v priméru z 64 lokalit v CR,
kde se soucasné¢ méti PM,s a PM,, a lokality
maji dostate¢ny pocet méteni pro toto hodnoceni,
v rozmezi 0,65 (Cervenec a srpen) az 0,88 (inor)
s nizSimi hodnotami v letnim obdobi. V Praze,
kde je ro¢ni chod ovlivnén vysokym podilem do-
pravnich lokalit, byl tento pomér v rozmezi 0,60
(kvéten) az 0,83 (listopad), v Brné 0,69 (srpen) az
0,92 (tnor), v Moravskoslezském kraji 0,65 (du-
ben, kvéten a ervenec) az 0,91 (unor) a v Ustec-
kém kraji 0,61 (srpen) az 0,83 (biezen).

Pfi porovnani poméru frakci PM,s a PM,, podle
klasifikace lokalit je na venkovskych lokalitach
pomér v rozmezi 0,63 (Cervenec) az 0,86 (unor),
na méstskych 0,67 (Cervenec) az 0,89 (unor), na
predméstskych 0,66 (duben) az 0,89 (unor), na
dopravnich lokalitach je pomér v rozmezi 0,62
(srpen) az 0,82 (unor) a na priamyslovych 0,65
(Cervenec) az 0,91 (unor).

Ro¢ni chod poméru frakei PM, s a PM,, souvisi se
sezonnim charakterem nékterych emisnich zdro-
ji. Emise ze spalovacich zdroji vykazuji vyssi
zastoupeni frakce PM, 5 nez napf. emise ze zeme-
délské ¢innosti a resuspenze pii suchém a vétrném
pocasi. Vytapéni v zimnim obdobi mize byt tedy
divodem vyssiho podilu frakce PM,;s ve frakci
PM,,. Pokles béhem jarniho obdobi a zacatku léta
je v nekterych studiich vysvétlovan také nardstem
mnozstvi vetSich biogennich castic, napt. pylu
(Gehrig, Buchmann 2003).

Na dopravnich lokalitach je pomér PM,;s vici
PM,y nejnizsi (obr. IV.1.16). Pti spalovani paliv
v dopravé se emitované Castice nalézaji piede-
v8§im ve frakci PM,s, a pomér by mél tudiz byt
u dopravnich lokalit vysoky. To, Ze tomu tak neni,
zdlraznuje vyznam emisi vétSich Castic z otéri
pneumatik, brzdového oblozeni a ze silnic. Za-
stoupeni hrubé frakce na dopravnich stanicich na-
rusta i v disledku resuspenze Castic ze zimniho

sources and of unfavourable dispersion conditions.
Monthly PM,;s concentrations show a variation
very similar to the annual variation of PM .

A new pollution limit value for the annual average
PM, 5 concentration will come into force in 2020.
An evaluation of the situation with respect to the
future limit value (20 ug.m™) based on the concent-
rations measured in 2018 can be found in Annex II.

Suspended particulate matter PM,

The fine particulate PM, fraction was measured at
23 locations in 2018, of which 9 locations posse-
ssed a sufficient amount of data for the evaluati-
on. These included two stations in Plzen and one
Station in each the Brno-mésto and Brno-venkov
districts, the O/K/F-M agglomeration, the Zlin dis-
trict, the Prague agglomeration, and the Usti nad
Labem and Litomeérice districts (Tab. XII1.4). The
highest annual concentration (24.2 ug.m™) and the
maximum daily concentration (187.6 ug.m>) were
measured in the Trinec-Canada suburban locality.

Ratio of the PM, ; and PM, suspended particle
fractions

The ratio of the PM, s and PM,, fractions is not con-
stant but exhibits seasonal variations and is also
dependent on the character of the location (Fig.
1V.1.16). In 2018, this ratio varied on an average
from measurements at 64 locations in the Czech
Republic, where PM,s and PM,, are measured
and, simultaneously, the locations have a sufficient
number of measurements for the evaluation, in the
range from 0.65 (July and August) to 0.88 (Februa-
ry) with lower values in summer. In Prague, where
the annual variations are affected by the high frac-
tion of traffic locations, this ratio was in the range
from 0.60 (May) to 0.83 (November), in Brno from
0.69 (August) to 0.92 (February), in the Moravian-
-Silesian region from 0.65 (April, May, and July) to
0.91 (February) and in the Usti nad Labem region
from 0.61 (August) to 0.83 (March).

When the ratio of PM,s and PM,, fractions is
compared by a type of location, the ratio at rural
locations ranges from 0.63 (July) to 0.86 (Februa-
ry), at urban from 0.67 (July) to 0.89 (February),
at suburban from 0.66 (April) to 0.89 (Februa-
ry), at traffic locations from 0.62 (August) to 0.82
(February), and at industrial locations from 0.65
(July) to 0.91 (February).

The annual variation in the ratio of the PM, ;s and
PM,, fractions is related to a seasonal character of
certain emission sources. Emissions from combus-
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posypu. K navyseni koncentrace PM,, mtize dojit
i v disledku zvySené abraze silni¢éniho povrchu
posypem a naslednou resuspenzi obrouseného
materialu (EC 2011). Naproti tomu vyssi pomér
frakci PM, s a PM,, v disledku emisi ze spalova-
cich procesu je pozorovan na prumyslovych sta-
nicich.

IV.1.2 Vyvoj koncentraci suspendovanych
castic PM,, a PM,;

V roce 2008 byly niz§i koncentrace ¢astic prav-
dépodobné dany i vyrazn¢jSim poklesem emi-
si nekterych prekurzort castic pfi pfechodném
utlumu nékterych hospodaiskych odvétvi v di-
sledku ekonomické krize. Néasledny wvzestup
koncentraci suspendovanych castic v roce 2010
nepfiznivych meteorologickych a rozptylovych
podminek v zimnim obdobi a nejchladnéjsi top-
nou sezonou od roku 1996 (obr. III.1). V obdobi
2011-2016 je u vétSiny imisnich charakteristik
pozorovan pokles koncentraci (obr. IV.1.17-19).
Pokles koncentraci PM, se projevil na lokalitach
vSech kategorii (obr. IV.I.17). V roce 2017 doslo
k mirnému nartstu koncentraci, a to prevazné
z davodu neptiznivych rozptylovych podminek
z pocatku roku. V roce 2018 nartust koncentra-
ci pokracoval s vyjimkou nevyrazného poklesu
36. nejvyssi koncentrace PM,, na dopravnich
a méstskych lokalitaich. Nicméné celorepubliko-
vy prumeér 36. nejvyssi 24hod. koncentrace PM,,
v roce 2018 (49,2 ug.m™) a roéni priimérné kon-
centrace PM;, a PM, 5 v roce 2018 (28,1 pg.m”
a 21,8 ug.m”) se vyrazné nelidi od primért za
piedeslé desetileté obdobi 20082017 (51 ug.m”,
28,5 ug.m>a21,3 ug.m™).

Roé¢ni primérné koncentrace PM,, dlouhodobé
zustavaji pod hodnotou imisniho limitu, naopak
ro¢ni primérné koncentrace PM,s a nejvyssi
36. denni koncentrace PM,, kolisaji kolem hod-
noty imisniho limitu (ve vSech pfipadech zprime-
rovano pro viechny typy lokalit a celou CR; obr.
IV.1.18 aIV.1.19).

IV.1.3 Emise PM,, a PM,;5

Pti spalovani paliv a pfi dalSich primyslovych
¢innostech vznikaji aerosoly, které mohou byt
pevné, kapalné nebo smésné. Souhrnné se tyto ae-
rosoly v Ceské legislativé oznacuji jako tuhé zne-
¢istujici latky (TZL), v zahrani¢ni literatuie pak
jako Total Suspended Particulates (TSP). Emise
TZL maji rizné velikostni a chemické slozeni

tion sources exhibit a greater content of the PM, ;
fraction than, e.g., emissions from agricultural
activities and resuspension during dry and windy
weather. Heating in winter can thus lead to a grea-
ter content of the PM, 5 fraction in the PM,, fracti-
on. The decrease during the spring and beginning
of the summer is explained by some studies also
as being a result in the amount of larger biogenic
particulates, e.g. pollen (Gehrig, Buchmann 2003).

The PM,; to PM,, ratio is the smallest at traffic
locations (Fig. 1V.1.16). In combustion of fuel in
traffic, the particulates belong mainly to the PM, 5
fraction and the ratio should therefore be high at
traffic locations. The fact that this is not the case
emphasises the importance of emissions of the lar-
gest particulates from abrasion of tyres, brake li-
nings and roads. The content of the larger fraction
at traffic stations also increases as a consequence
of resuspension of particulates from winter grit
scattering. An increase in the PM,, concentration
can also occur as a result of greater abrasion of the
road surface by grit and subsequent resuspension
of the abraded material (EC 2011). On the contra-
ry, the higher ratio of PM, s and PM,, fractions re-
sulting from emissions from combustion processes
is observed at industrial stations.

IV.1.2 Trends in the concentrations of
suspended particulates PM,, and PM, ;

In 2008, lower concentrations of particulates were
probably a result of the substantial reduction in
emissions of some precursors during temporarily
reduced operations in some branches of the eco-
nomy as a consequence of the economic crisis. The
subsequent increase in the concentrations of sus-
pended particulates in 2010 was caused especially
by the occurrence of unfavourable meteorological
conditions in winter and the coldest heating season
since 1996 (Fig. IlI1.1). In the period 2011-2016,
the majority of air pollution characteristics showed
a decrease in concentrations (Fig. 1V.1.17-19).
A decrease in the PM,, concentrations was ma-
nifested at locations in all the categories (Fig.
1V.1.17). A slight increase of concentrations occu-
rred in 2017 mainly due to unfavourable dispersion
conditions at the beginning of the year. In 2018,
the increase in concentrations continued, except
for a slight decrease of the 36" highest PM,, con-
centration in traffic and urban localities. However,
the nationwide average of the 36" highest 24-hour
PM,, concentrations in 2018 (49.2 ug.m”) and
annual average PM,, and PM,; concentrations in
2018 (28.1 ug.m” and 21.8 ug.m”) do not differ
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podle charakteru zdroje a zptisobu vzniku. Mohou
obsahovat tézké kovy a predstavuji nosné médium
pro VOC a PAH. Nejcastéji se pii inventarizaci
emisi v navaznosti na imisni limity rozlisuje veli-
kostni frakce PM,, a PM, ;.

Emisni inventury PM,, a PM, 5 provadéné podle
soucasnych metodik zahrnuji pouze primarni emi-
se téchto latek. Na koncentracich PM,, a PM,
meétenych v ovzdusi se pfitom vyznamné podili
sekundarni aerosolové castice vznikajici pfimo
v ovzdusi z plynnych prekurzort fyzikalné-che-
mickymi reakcemi. Podil sekundarnich anorga-
nickych aerosolll na celkové koncentraci PM, s se
muze v méstském prostiedi pohybovat mezi 20
a 40 % (Vlcek, Corbet 2011). Ptispévek sekun-
darnich organickych aerosolti biogenniho ptivodu
miZe v evropskych podminkéch &init 2—4 pg.m™
(Fuzzi et al. 2015).

Ve srovnani s emisemi jinych znecistujicich la-
tek jsou emise ¢astic vnaseny do ovzdusi z vel-
kého poctu vyznamnéjsich skupin zdroji. Kromée
zdroji, ze kterych jsou tyto latky vypoustény
fizené¢ kominem nebo vyduchy (primyslové
zdroje, lokalni topenisté, doprava), pochazi vy-
znamné mnozstvi emisi PM ze zdroju fugitiv-
nich (kamenolomy, skladky prasnych materiala,
operace s prasnymi materialy apod.). Zahrnuty
jsou rovnéz emise z otérli pneumatik, brzdo-
vého oblozeni a abraze vozovek vypocitavané
z dopravnich vykont. Kvalitu ovzdusi ovliviiuje
rovnéz resuspenze castic (znovuzvifeni), ktera
do standardné provadénych emisnich inventur
neni zahrnuta. Mezi hlavni zdroje emisi Castic
v roce 2017 patfil sektor 1A4bi — Lokalni vy-
tapéni domacnosti, ktery se podilel na znecis-
tovani ovzdusi v celorepublikovém métitku lat-
kami PM;, 59,1 % a PM,s 74,3 %. Mezi dalsi
vyznamné zdroje emisi PM,, patiil sektor 3Dc
— Polni prace, kde tyto emise vznikaji pii obdé-
lavani pady, sklizni a ¢isténi zemédélskych plo-
din. Tento sektor ptfedstavoval 8,7 % emisi PM,,.
Z hlediska ucinku na lidské zdravi jsou velkym
rizikem emise Castic pochazejici z dopravy, pie-
devsim ze spalovani paliv ve vznétovych moto-
rech, které produkuji ¢astice o velikosti jednotek
az stovek nanometrt (Vojtisek 2010). Doprava se
na emisich PM,, podilela 10,7 % a na emisich
PM,;5 10,3 % (obr. IV.1.20 a obr. 1V.1.22).

Spottebu pevnych paliv v domécnostech v ob-
dobi 2008-2017 lze charakterizovat rostoucim
trendem, souvisejicim pravdépodobné s ekono-
mickou situaci, ktery se ustalil az po roce 2013.
Proti tomuto vlivu pusobila pfirozena obnova

significantly from averages for the previous ten-ye-
ar period 2008-2017 (51 ug.m”, 28.5 ug.m” and
21.3 ug.m™).

The average annual concentrations of PM,, have
long remained below the pollution limit value,
while the annual average PM, s concentration and
the highest 36" daily concentration of PM,, vary
around the pollution limit level value (in all ca-
ses averaged for all types of locations and all the
Czech Republic; Fig. IV.1.18 and 1V.1.19).

IV.1.3 Emissions of PM,, and PM, 5

Aerosols originating from fuel combustion and
other industrial activities can exist in a form of
solid, liquid or mixed suspended matter. In their
complexity, these aerosols are denoted as solid po-
llutants (SP) in the Czech legislation and as Total
Suspended Particulates (TSP) in foreign literature.
SP emissions have varying size and chemical com-
position resulting from the characteristics of the
source and the mode of formation. They can con-
tain heavy metals and act as a carrier medium for
VOC and PAH. PM,, and PM,; size fractions are
most frequently distinguished in emission invento-
ries in relation to pollution limit levels.

Emission inventories of PM,, and PM, s prepared
according to current regulations include only the
primary emissions of these substances. Simultane-
ously, a considerable contribution to concentrati-
ons of PM,, and PM,s measured in the air comes
from secondary suspended particulates formed di-
rectly in the air from gaseous precursors by phys-
ical-chemical reactions. The fraction of seconda-
ry suspended inorganic particulates in total PM, s
concentrations in urban environments can vary
between 20 and 40% (Vicek, Corbet 2011). The
contribution of secondary suspended organic par-
ticulates of biogenic origin under European condi-
tions can equal 2—4 ug.m> (Fuzzi et al. 2015).

Compared to emissions of other pollutants, par-
ticulate matter emissions in the air originate
from a great many significant groups of sources.
In addition to sources from which these substan-
ces are emitted through controlled chimneys or
stacks (industrial sources, local heating units,
transport), significant amounts of PM emissions
originate from fugitive sources (quarries, dusty
material dumps, operations involving dusty ma-
terials, etc.). Emissions from abrasion of tyres,
brake linings and abrasion of roads calculated
from traffic levels are also included. The quality
of the air is also affected by resuspension of par-
ticles (stirring-up), which is not included in the
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vozového parku, snizeni zemédélské produkce
a aplikace nejlepsich dostupnych technik pro sni-
zovani emisi TZL (tkaninové filtry) v energetice
a prumyslu. Celkové emise PM,;, a PM, 5 v obdo-
bi 2008-2017 maji klesajici trend (obr. IV.1.21
a obr. IV.1.23).

V jednotlivych oblastech CR se podil sektorti na
celkovych emisich 1i$i podle konkrétni sklad-
by zdroji v dané oblasti. Vzhledem k tomu, ze
hlavni zdroj emisi PM,, a PM, s pfedstavuje lo-
kalni vytapéni, je i produkce emisi téchto latek
rozlozena po celém tizemi CR s obytnou zastav-
bou (obr. IV.1.24 a obr. IV.1.25). V uzemi CR
rozdéleném do ¢tverclh 5x5 km emisné vynikaji
lokality, ve kterych jsou provozovany vyznamné
energetické zdroje spalujici pevnd fosilni pali-
va (Ustecky kraj) a velké praimyslové komplexy
(Moravskoslezsky kraj). Podil emisi z dopravy je
vyss$i predevsim ve velkych méstech.

standard emission inventories. The main sources
of particulate matter emissions in 2017 included
144bi sector — Residential: Stationary, which
contributed to air pollution on a country-wide sca-
le with 59.1% PM,,substances and 74.3% PM, ;
substances. Further important sources of PM,,
emissions included the 3Dc sector — Farm-level
agricultural operations including storage, hand-
ling and transport of agricultural products where
these emissions are formed during tillage of the
soil, harvesting and cleaning agricultural crops.
This sector represented 8.7% of PM,, emissions.
A substantial risk to human health is caused by
particulates coming from transport, especially
from fuel combustion in diesel engines which pro-
duce particles with a size of units to hundreds of
nanometres (Vojtisek 2010). Transport contribu-
ted 10.6% to PM,, emissions and 10.0% to PM, ;
emissions (Fig. IV.1.20 and Fig. IV.1.22).

Consumption of solid fuels by households in the
2008-2017 period can be characterised by an in-
creasing trend stabilised just after 2013 related
probably to economic conditions. Against this in-
fluence natural renewal of the vehicle fleet, redu-
ction of agricultural production and application of
the best available technology (textile filters) for re-
ducing SP acted towards the reduction in emissions
in the energy and industry sector. The total PM,,
and PM, 5 emissions in the 2008-2017 period exhi-
bit decreasing trend (Fig. IV.1.21 and Fig. IV.1.23).

In individual regions of the Czech Republic, the
contribution by sectors varies depending on the
composition of sources in a given area. As the main
source of PM,, and PM, ;5 emissions is represented
by local heating, the production of these substan-
ces is also distributed throughout the territory of
the Czech Republic with residential buildings (Fig.
1V.1.24 and Fig. 1V.1.25). When the territory of the
Czech Republic is divided into 5x5 km grid, are-
as with higher emissions correspond to sites where
important energy sources burning solid fossil fu-
els (the Usti nad Labe region) and large industrial
complexes (the Moravian-Silesian region) are
located. The fraction of emissions from transport is
greater primarily in large cities.
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Obr. IV.1.1 Pole 36. nejvyssi 24hod. koncentrace PM,,, 2018
Fig. IV.1.1 Field of the 36th highest 24-hour concentration of PM,,, 2018
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Obr. IV.1.2 36. nejvyssi 24 hod. koncentrace PM;, méfené na stanicich imisniho monitoringu, 2018
Fig. IV.1.2 36™ highest concentrations of PM,, in the ambient air quality network, 2018
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Obr. IV.1.3 Pole roéni priimérné koncentrace PM,,, 2018
Fig. IV.1.3 Field of annual average concentration of PM,, 2018
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Obr. IV.1.4 Ro¢ni primérné koncentrace PM,, méfené na stanicich imisniho monitoringu, 2018
Fig. IV.1.4 Annual average concentrations of PM,, in the ambient air quality network, 2018
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Obr. IV.1.5 Pole roéni pridmérné koncentrace PM, 5, 2018
Fig. IV.1.5 Field of annual average concentration of PM,;, 2018
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Obr. 1V.1.6 Roéni primérné koncentrace PM,; méfené na stanicich imisniho monitoringu, 2018
Fig. IV.1.6 Annual average concentrations of PM,; in the ambient air quality network, 2018

CHMU - Informaéni systém kvality ovzdusi 55 Zneé&isténi ovzdusi na uzemi Ceské republiky v roce 2018
CHMI - Air Quality Information System Air Pollution in the Czech Republic 2018



IV.1 KVALITA OVZDUSi V CESKE REPUBLICE - SUSPENDOVANE CASTICE
IV.1 AIR QUALITY IN THE CZECH REPUBLIC — SUSPENDED PARTICULATE MATTER

koncentrace [ug.m-3]
concentration [ug.m=3]
B <20 61.3 %
[ ](20-28> 363%
[ (28-40> 2.4 %
B > 40 0.04 %

Hradec Kralove!

zbna
zone

aglomerace
agglomeration

kraj
region

tﬁ obec nad 30 tis. obyvatel 0 25 50 100 km
municipality over 30K inhab. | | | ]

Obr. IV.1.7 Pétilety pramér roénich pramérnych koncentraci PM,,, 2014—2018
Fig. IV.1.7 Five-year average of annual average concentrations of PM,,, 2014-2018
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Obr. IV.1.8 Pétilety priimér ro€nich pramérnych koncentraci PM, s, 2014—-2018
Fig. IV.1.8 Five-year average of annual average concentrations of PM,;, 2014-2018
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Fig. IV.1.9 36™ highest 24-hour concentrations and annual average concentrations of PM,, at selected
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Obr. IV.1.11 Roéni pramérné koncentrace PM,; v ovzdusSi na vybranych stanicich, 2008-2018

Fig. IV.1.11 Annual average concentrations of PM,; in the ambient air at selected stations, 2008—2018
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Obr. IV.1.12 Poéty piekroceni hodnoty imisniho limitu pro 24hod. koncentrace PM,,, 2018
Fig. IV.1.12 Numbers of exceedances of the limit value for 24-hour concentration of PM,,, 2018
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Obr. IV.1.17 Trend roéni priimérné koncentrace PM,, v Ceské republice, 2008—2018
Fig. IV.1.17 Trend of annual average concentration of PM,, in the Czech Republic, 2008-2018
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Obr. IV.1.18 Trend 36. nejvy$si 24hod. koncentrace PM,, v Ceské republice, 2008—2018
Fig. IV.1.18 Trend of the 36™ highest 24-hour concentration of PM,, in the Czech Republic, 2008-2018
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Obr. IV.1.19 Trend ro¢ni priimérné koncentrace PM,s v Ceské republice, 2008-2018
Fig. IV.1.19 Trend of annual average concentration of PM,s in the Czech Republic, 2008-2018
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Obr. IV.1.20 Podil sektorii NFR na celkovych emisich PM,,, 2017
Fig. IV.1.20 Total emissions of PM,, sourted out by NFR sectors, 2017
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Fig. IV.1.21 The development of PM,, total emissions, 2008-2017
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Obr. 1V.1.22 Podil sektorii NFR na celkovych emisich PM, s, 2017
Fig. IV.1.22 Total emissions of PM, s sorted out by NFR sectors, 2017
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Obr. IV.1.23 Vyvoj celkovych emisi PM, s, 2008—2017
Fig. IV.1.23 The development of PM, ; total emissions, 2008-2017
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Obr. IV.1.24 Emisni hustoty PM,, ze ¢tverct 5x5 km, 2017
Fig. IV.1.24 PM,, emission density from 5x5 km squares, 2017
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Obr. 1V.1.25 Emisni hustoty PM,; ze étverct 5x5 km, 2017
Fig. IV.1.25 PM, s emission density from 5x5 km squares, 2017
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IV.2 BENZO[A]PYREN

IV.2.1 Znecisténi ovzdusi benzo[a]pyrenem
v roce 2018

Znecisténi ovzdusi benzo[a]pyrenem patii k hlav-
nim problémiim zajisténi kvality ovzdusi v CR.
V roce 2018 piekrocily ro¢ni primérné koncen-
trace benzo[a]pyrenu imisni limit (I ng.m”) na
témer 56 % stanic (tj. na 22 z celkového poctu 39
stanic s dostatecnym poctem naméienych dat pro
hodnoceni; obr. IV.2.2 a IV.2.8). V meziro¢nim
srovnani tak doslo k poklesu, nebot’ v roce 2017
bylo zaznamenano piekroceni na 66 % stanic (tj.
na 25 z 38 stanic s dostate¢nym poctem nameéte-
nych dat pro hodnocent).

Rada mést a obci byla vyhodnocena, stejné jako
v predchozich letech, jako izemi s pfekrocenym
imisnim limitem (obr. IV.2.1). V roce 2018 se
zmenSila plocha s nadlimitnimi koncentracemi
benzo[a]pyrenu a imisni limit byl pfekrocen na
12,6 % plochy uzemi CR (v roce 2017 na 26 %
plochy uzemi CR) s cca 35,5 % obyvatel CR
(v roce 2017 ptiblizné 61,8 %). K nejvétsimu
ubytku plochy, na které doslo k piekroceni imi-
sniho limitu benzo[a]pyrenu oproti pfedchozimu
roku 2017, doslo v oblasti Polabi a v Plzni. Nej-
vice zatizenou oblasti s nejvysSimi hodnotami
koncentraci benzo[a]pyrenu stale ziistavaji kraje
Moravskoslezsky, Zlinsky a Olomoucky.

Je tfeba mit na zieteli, ze odhad poli ro¢nich
prumérnych koncentraci benzo[a]pyrenu (obr.
IV.2.1) je zatizen vyrazné vétSimi nejistotami ve
srovnani s ostatnimi mapovanymi latkami. Na ne-
jistot€¢ mapy se podili nedostatecny pocet métreni
na venkovskych regionalnich stanicich a absence
rozséhlej§ich méfeni v malych sidlech CR, ktera
by z hlediska znecisténi ovzdusi benzo[a]pyre-
nem reprezentovala zasadni vliv lokalnich tope-
nisSt. VEtsi nejistotou je tedy zatizeno i posuzo-
vani meziro¢ni zmény podilu zasazen¢ho tzemi
a obyvatel vystavenych nadlimitnim koncentracim
benzo[a]pyrenu. Pocet lokalit s méfenim
benzo[a]pyrenu je limitovan zejména vysokymi
naklady na laboratorni analyzy a kapacitou la-
boratofe pro zpracovani vzorkd benzo[a]pyrenu.
Nejistoty map jsou podrobn¢ popsany v Ptiloze I.

Nejvyssi ro¢ni praimérné koncentrace benzo[a]py-
renu jsou dlouhodobé zaznamenavéany na celém
uzemi aglomerace Ostrava/Karvina/Frydek-Mis-
tek (O/K/F-M) (obr. 1V.2.2) v dtsledku nejvyssi-
ho emisniho zatiZeni v rimci CR (z riznych typt
zdroji) a vlivu pfeshrani¢niho pfenosu z Polska

IV.2 BENZO[A]JPYRENE

IV.2.1 Air pollution by benzo[a]pyrene in
2018

Air pollution by benzo[alpyrene is one of the main
problems associated with ensuring air quality in
the Czech Republic. In 2018, the annual average
concentration of benzo[alpyrene exceeded the
pollution limit value (1 ng.m”) at almost 56% of
stations (i.e. 22 of a total of 39 stations with suffi-
cient number of measurements for evaluation; Fig.
1V.2.2 and 1V.2.8). Thus, there was an inter-annual
decrease, as exceeding of the limit was recorded
at 66% of stations in 2017 (i.e. at 25 of 38 stations
with sufficient number of stations for evaluation).

A number of cities and municipalities, similar to pre-
vious years, were evaluated as territories where the
pollution limit levels were exceeded (Fig. IV.2.1). In
2018, the area with above the limit concentrations
of benzo[alpyrene decreased and the pollution limit
was exceeded, compared to the previous year, over
12.6% of the area of the Czech Republic (in 2017
over 26% of the area of the CR) with approx. 35.5%
of the population of the CR (in 2017 with approx.
61.8%). The largest decrease of the area in which
the limit value of benzo[a]pyrene was exceeded in
comparison with the previous year 2017 occurred in
the Polabi area and in Plzen. The regions with the
highest concentrations of benzo[a]pyrene remain
the Moravian-Silesian, Zlin and Olomouc regions.

It must be borne in mind that the estimate of the
fields of annual average concentrations of ben-
zo[alpyrene (Fig. IV.2.1) is accompanied by con-
siderably greater uncertainties than for the other
mapped substances. The uncertainty of the map is
a result of the inadequate number of measurements
at rural regional stations and the absence of more
extensive measurements in smaller settlements in
the Czech Republic where the air pollution by ben-
zo[alpyrene would demonstrate the fundamental
effect of local heating units. Thus, assessment of
the inter-annual changes in the territory affected
and population exposed to above-limit concentra-
tions of benzo[a]pyrene will also be accompanied
by a greater error. The number of locations with
measurements of benzo[a]pyrene is limited parti-
cularly by the high costs for laboratory analyses
and a capacity of the laboratory for processing the
benzo[a]pyrene samples. The uncertainties in the
maps are described in detail in Annex No. 1.

The highest annual average concentrations of ben-
zo[a]pyrene have long been recorded in the whole
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(podrobnéji kap. 1V.2.3). Stejné jako v minulych
letech i v roce 2018 byla nejvyssi hodnota ro¢ni
primérné koncentrace benzo[a]pyrenu (7,7 ng.m)
zaznamenana na pramyslové lokalité Ostrava-
-Radvanice ZU a hodnota imisniho limitu byla tedy
prekrocena vice nez sedminasobné. Mimo aglome-
raci O/K/F-M jsou ve spojitosti s hustou zastavbou
rodinnych domd s lokalnimi topenisti zaznamena-
vany vyssi koncentrace benzo[a]pyrenu na Kladen-
sku (stanice Kladno-Svermov). Nadlimitni hodno-
ty Ize ocekavat i v dalSich obcich s vy§§im podilem
vytapéni domacnosti pevnymi palivy, kde se ben-
pramérné koncentrace benzo[a]pyrenu jsou name-
feny v mistech vzdalenych od pfimého ptsobeni
fena priimérnd ro¢ni koncentrace (0,4 ng.m) byla
na lokalit¢ KosSetice, coz je venkovska regionalni
stanice, ktera monitoruje pozadové koncentrace
znedistujicich latek v CR. Relativné nizké hodnoty
koncentraci benzo[a]pyrenu jsou zaznamenavany
i ve velkych méstech (Praha, Brno) v mistech s vy-
sokym podilem dalkového centralniho vytapéni.

Nadlimitni Grovni benzo[a]pyrenu jsou zatizeny
i obce, ve kterych nejsou jeho koncentrace ru-
tinn¢ sledovany. Tato skute¢nost je opakované
potvrzovana proméfovanim rtznych lokalit do-
tovanych z rozpoétu Moravskoslezského kraje’,
napiiklad T¥inec-Konska (3,1 ng.m”> v PM,5),
Ttinec—Nebory (2,4 ng.m” v PM,5) v roce 2018
a Cesky T&in-autobusové nadrazi (4,4 ng.m),
Vrazné (3,3 ng.m ) a Opava-Univerzitni zahrada
(1,8 ng.m”) v roce 2017. Vysoké hodnoty dennich
koncentraci benzo[a]pyrenu v zimnich mésicich
spojené s lokalnim vytapénim domacnosti byly
zaznamenany také béhem tiiletého (2015-2017)
kampanového méteni v malych sidlech Ostopo-
vice a Moravany na tizemi Jihomoravského kraje
(CHMU 2018). V ramci projektu TITSMZP704
— Mg¢feni a analyza zne€isténi ovzdusi s diirazem
na vyhodnoceni podilu jednotlivych skupin zdroja
— financovaném se statni podporou Technologic-
ké agentury CR v ramci Programu BETA2 jsou
v 8 lokalitach (malych sidlech) pomoci kampa-
nového meéfeni sledovany urovné koncentraci
benzo[a]pyrenu v ovzdusi. Jedna se o pripado-
vou studii, kterd sleduje variabilitu kratkodo-
bych koncentraci benzo[a]pyrenu méfené behem
topné sezony v lokalnich podminkach malych
sidel. Obr. 1V.2.6 ukazuje dil¢i naméfené denni
koncentrace benzo[a]pyrenu v listopadu 2018 na
3 projektovych lokalitach (Hfivice, Piisov, Cerni-

area of the Ostrava/Karvinad/Frydek-Mistek agglo-
meration (O/K/FM) (Fig. 1V.2.2) due to the highest
emission load in the Czech Republic (from various ty-
pes of sources) and the impact of cross-border trans-
mission from Poland (for details see Chap. 1V.2.3). As
in previous years, in 2018, the highest annual average
concentration of benzofajpyrene (7.7 ng.m > was re-
corded at the Ostrava — Radvanice ZU industrial site
where the limit value was thus exceeded more than
seven times. Apart from the O/K/FM agglomeration,
higher concentrations of benzo[a]pyrene linked to the
dense development of family houses with local hea-
ting units are recorded in the Kladno area (Kladno —
Svermov station). Above-the-limit values can also be
expected in other municipalities with a higher propor-
tion of household heating with solid fuels, where ben-
zofa[pyrene is not routinely measured. On the con-
trary, the lowest annual average concentrations of
benzo[a]pyrene are measured in places distant
from direct exposure to emission sources (natural
areas). The lowest average annual concentration
(0.4 ng.m”) was measured at the Kosetice locality,
which is a rural regional station that monitors bac-
kground concentrations of polluting substances in
the country. Relatively low levels of benzo[a]pyrene
are recorded in large cities (Prague, Brno) in areas
with a high proportion of remote central heating.

Above-the-limit levels of benzo[a]pyrene present
exposure also to municipalities in which its con-
centrations are not routinely monitored. This is re-
peatedly confirmed by measuring various locations
subsidized from the budget of the Moravian-Sile-
sian region’, such as Trinec-Konskd (3.1 ng.m”
in PM,5) and Trinec-Nebory (2.4 ng.m'3 in PM,s)
in 2018 and Cesky Tésin-bus station (4.4 ng.m™),
Vrazné (3.3 ng.m”), and Opava-University gar-
den (1.8 ng.m”) in 2017. High values of daily
benzo[alpyrene concentrations in winter months
associated with local heating of households were
also recorded during three-year (2015-2017)
campaign measurements in small settlements of
Ostopovice and Moravany in the South Moravi-
an region (CHMI 2018). Within the project TIT-
SMZP704 — Measurement and Analysis of Air
Pollution with Emphasis on the Evaluation of the
Share of Individual Groups of Sources — funded
with the state support of the Technology Agency of
the Czech Republic under the BETA2 Programme,
the levels of benzo[alpyrene concentration in the
air are monitored by means of campaign measure-
ment in 8 localities (small settlements). It is a case
study that monitors the variability of short-term

1 Podrobné kazdoro¢ni vyhodnoceni viz www.chmi.cz.

1 For detailed annual evaluation see www.chmi.cz.
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ny) spolu s daty z lokality CHMU Praha 2-Rieg-
rovy sady, kde jsou domacnosti v nejbliz§im okoli
napojeny na centralni zdroj tepla. Je zfejmé, ze
zjisténé koncentrace benzo[a|pyrenu v malych si-
dlech (zejména PtiSov a Hfivice) v tomto ptfipadé¢
nckolikanasobné prevysuji hodnoty z Prahy. Nizky
pocet hodnot koncentraci ziskanych kampanovym
meéfenim pouze v zimnich sezonach neumoznuje
vypocet ro¢nich primérnych koncentraci. Nicmé-
né pii celoro¢nim monitoringu by k piekroceni
imisniho limitu v téchto obcich pravdépodobné
mohlo dochazet. Na zékladé vyse uvedeného lze
predpokladat, ze v malych sidlech, kde koncentra-
ce benzo[a]pyrenu nejsou pravidelné monitorova-
ny a prevlada zde vytapéni domacnosti pevnymi
palivy, mohou byt koncentrace karcinogenniho
benzo[a]pyrenu na nadlimitni urovni.

Primérné ro¢ni koncentrace benzo[a]|pyrenu na
lokalitach v poslednich deseti letech kolisaji a ne-
vykazuji vyrazny trend (obr. IV.2.4). V meziroc-
nim srovnani 2017/2018 doslo k poklesu na 22
stanicich z 33 (tj. na 67 %), ktera méla data pro
oba porovnavané roky. Nejvétsi pokles byl zazna-
menan na pramyslové lokalité Ostrava-Radvanice,
ato o 1,9 ng.m”, nicméné je to stale lokalita s nej-
vys$imi hodnotami koncentraci benzo[a]pyrenu na
tizemi CR. Znaény pokles koncentraci (0 0,6 ng.m)
byl zaznamenan na obou lokalitdch (Zlin a Valas-
op¢t prekroc€ily imisni limit. K poklesu hodnoty
ro¢nich primérnych koncentraci benzo[a]pyrenu
ve vét§ing kraji vyrazné ptisp€ly dobré rozptylo-
vé podminky a celkové teply charakter zimniho
obdobi v roce 2018, jez pozitivné ovlivnil roc-
ni otopnou sezonu vyjadienou v denostupnich,
ktera byla v porovnani s dlouhodobym primé-
rem zna¢né podnormalni (obr. II1.5). Niz§i pocet
otopnych dnt se projevuje v nizsi spotiebe paliv.
Mirny narist primérnych roc¢nich koncentraci
benzo[a]pyrenu byl zaznamenan na 8 lokalitach,
z toho bylo 6 na izemi Moravskoslezského kra-
je, a dale na stanicich Doksany a Hodonin, kde
se rocni primeérna koncentrace zvedla jen nepa-
trné o 0,1 ng.m>. Nejvétsi nardst o 1,2 ng.m”
byl zjistén na primyslové lokalité Ostrava-Piivoz
(4,7 ng.m™).

Koncentrace benzo[a]pyrenu vykazuji vyrazny
ro¢ni chod (obr. 1V.2.7) s maximy v zimnim ob-
dobi, které souviseji s emisemi ze sezonnich an-
tropogennich zdroji — z lokalnich topenist’ (tj.
nejvyznamnéjSiho zdroje emisi benzo[a]pyrenu;
obr. IV.2.10) a se zhorSenymi rozptylovymi pod-
minkami. V letnim obdobi naopak dochazi k po-

benzo[a]pyrene concentrations measured during
the heating season under local conditions of small
settlements. Fig. IV.2.6 shows selected measured
daily concentrations of benzo[a[pyrene in Novem-
ber 2018 at three project locations (Hrivice, Pri-
Sov, Cerniny) together with data from the CHMI
Prague 2-Riegrovy sady locality where households
in the immediate vicinity are connected to the pro-
vider of central heating. It is evident that the con-
centrations of benzo[a]pyrene in small settlements
(especially PriSov and Hrivice) in this case are
several times higher than the values from Prague.
The low number of concentration data obtained
by campaign measurement only in winter seasons
does not allow calculation of annual average con-
centrations. Nevertheless, during the year-round
monitoring, the limit value in these municipali-
ties could probably be exceeded. On the basis of
the above observations, it can be assumed that in
small settlements where benzo[a]pyrene concen-
trations are not regularly monitored and whe-
re solid fuel heating predominates, carcinogenic
benzofa]pyrene levels may reach above the limit
level.

The average annual concentrations of benzo[a]pyre-
ne at localities have been fluctuating in the last
ten years and do not show a significant trend
(Fig. 1V.2.4). In the year-on-year comparison
2017/2018 there was a decrease at 22 stations
out of 33 (i.e. to 67%) that had data available for
both years compared. The highest decrease, by
1.9 ng.m’3, was recorded in the Ostrava-Radva-
nice industrial site but it is still the locality with
the highest values of benzo[a]pyrene concentra-
tions in the Czech Republic. A significant decre-
ase of concentrations (by 0.6 ng.m”) was recor-
ded in both localities in the Zlin region (Zlin and
Valasské Mezirici) but again the values exceeded
the limit value. Good dispersion conditions and
the overall warm character of the winter period
in 2018 contributed positively to the decrease in
annual average benzo[alpyrene concentrations in
most regions having a positive effect on the annu-
al heating season expressed in degree-days which
was considerably below normal (Fig. I11.5). Lower
number of heating days results in lower fuel con-
sumption. A slight increase in the average annual
concentrations of benzo[alpyrene was recorded
in 8 localities of which 6 were in the Moravian-
-Silesian region and further at the Doksany and
Hodonin stations where the annual average con-
centration increased only slightly by 0.1 ng.m.
The highest increase of 1.2 ng.m > was identified
at the Ostrava-Privoz industrial site (4.7 ng.m™).
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klesu koncentraci diky zlepSeni rozptylovych
podminek, zvyseni chemického a fotochemického
rozkladu PAH za vyssi intenzity slunecniho zafeni
a vysokych teplot a samozrejmé také diky poklesu
emisi z antropogennich zdroji (Li et al. 2009; Lu-
dykar et al. 1999; Teixeira et al. 2012). Primérné
mesicéni koncentrace benzo[a]pyrenu v 1été se na
pozad’ovych stanicich neziidka pohybuji kolem
meze detekce (0,02 ng.m), naopak na priimys-
lovych lokalitach v aglomeraci (O/K/F-M) se vy-
skytuji i denni koncentrace vy$§inez 1 ng.m, coz
doklada celoro¢ni vliv emisi v téchto oblastech.

IV.2.2 Vyvoj koncentraci benzo[a]pyrenu

Ve sledovaném obdobi (2008-2018) byl zazna-
menan nevyrazny mirné klesajici trend. Od roku
2014 jiz ro¢ni primeérna koncentrace ze vSech
typti lokalit nepiekracuje hodnotu 2 ng.m™ (obr.
IV.2.5), nicméng¢ stale zlstava dlouhodobé nadli-
mitni, a to pfiblizné dvojnasobné. V mezirocnim
srovnani 2017/2018 lze konstatovat stagnaci kon-
centraci na venkovskych a predméstskych lokali-
tach ¢i velmi mirny pokles koncentraci na vSech
ostatnich typech lokalit. K mirnému zlep$eni si-
tuace piisp€ly dobré rozptylové podminky a cel-
kov¢ teply charakter zimniho obdobi v roce 2018.

IV.2.3 Emise benzo[a]pyrenu

PAH, z nichz je v oblasti ochrany ovzdusi sledo-
van zejména benzo[a]pyren, jsou produkovany
téméei vyhradné spalovacimi procesy, pfi nichz
nedochazi k dostate¢né oxidaci pfitomnych orga-
nickych spalitelnych latek. Benzo[a]pyren je pro-
duktem nedokonal¢ho spalovani pfi teplotach 300
az 600 °C. Mezi jeho nejvyznamn¢jsi zdroje se
proto fadi spalovani pevnych paliv v kotlich niz-
Sich vykont, predevsim v domacich topenistich.

Sektor 1A4bi — Lokalni vytapéni domacnosti se
na emisich benzo[a]pyrenu v roce 2017 v celore-
publikovém meétitku podilel 98,3 %. Hlavni ptici-
nou takto vysokého podilu je spalovani pevnych
paliv, predev§im uhli, v kotlich starSich typt (od-
hotivaci a prohotfivaci zpiisob spalovani). Podle
vysledku statistického Setteni ENERGO predsta-
vovaly v roce 2015 odhofivaci a prohofivaci kotle
az 79 % vsech kotlll na spalovani pevnych paliv
v domécnostech CR. Vliv sektoru dopravy je od-
hadovan na 1,3 % (obr. IV.2.9).

Vzhledem k dominantnimu podilu sektoru 1A4bi
jsou emise benzo[a]pyrenu rozlozeny na tizemi
obydlené zastavby celé CR a jejich mnoZstvi v ob-
dobi 2008-2017 bylo zavislé pfedevsim na vyvo-

Benzo[a]pyrene concentrations exhibit a significa-
nt annual progression (Fig. IV.2.7) with maxima in
winter that are related to emissions from seasonal
anthropogenic sources — local heating units (i.e. the
most significant source of benzo[a]pyrene emissi-
ons, Fig. 1V.2.10) and worsening dispersion condi-
tions. In summer, on the other hand, concentrations
decrease due to improved dispersion conditions,
increased chemical and photochemical decomposi-
tion of PAHs at higher levels of solar radiation and
high temperatures, and of course also due to decre-
ased emissions from anthropogenic sources (Li et
al. 2009, Ludykar et al. 1999; Teixeira et al. 2012).
The average monthly concentrations of benzo[a]
pyrene in summer at background stations often
range around the limit of detection (0.02 ng.m”)
while at industrial locations in the agglomeration
(O/K/FM) daily concentrations reach even more
than 1 ng.m” which shows the year-round effect of
emissions in these areas.

IV.2.2 Trends in benzo[a]pyrene
concentrations

In the period under review (2008-2018) a slight
downward trend was indicated. Since 2014, the
annual average concentration at all types of loca-
lities has not exceeded 2 ng.m™ (Fig. IV.2.5), howe-
ver, in the long term, it remains above the limit,
approximately twice. The inter-annual comparison
of 2017/2018 indicates stagnation of concentrati-
ons in rural and suburban localities, or very sli-
ght decrease of concentrations in all other types of
localities. Good dispersion conditions and the ove-
rall warm character of winter in 2018 contributed
to a slight improvement of the situation.

IV.2.3 Emissions of benzo[a]pyrene

PAHs, of which benzo[a]pyrene is monitored in view
of air protection in particular, are produced almost
exclusively by combustion processes during which
the organic combustible substances present are not
sufficiently oxidised. Benzo[alpyrene is a product
of incomplete combustion at temperatures of 300 to
600 °C. Thus, one of its most important sources is
the combustion of solid fuels in low-capacity boilers,
particularly household heating systems.

Sector 144bi — Residential: Stationary contribu-
ted 98.3% to national benzo[a]pyrene emissions
in 2017. The combustion of solid fuels, especially
coal, in older types of boilers (top-burning and bul-
k-burning type of combustion) is the main reason
for such a large percentage. According to results of
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Jji spotieby pevnych paliv v domécnostech (obr.
1V.2.10). Vliv dopravy se uplatiiuje piedevsim po-
dél dalnic, komunikaci s intenzivni dopravou a na
uzemi vétSich meéstskych celkti. Nejvétsimi emi-
semi benzo[a]pyrenu je zatizen Moravskoslezsky
kraj z divodu vyssiho podilu spalovani ¢erného
uhli v doméacnostech v kotlich prohotivaciho typu
(obr. 1V.2.11). Celoro¢ni primérné koncentrace
ovlivituj rovnéz prumyslové zdroje, predevsim
vyroba koksu, zeleza a oceli.

the ENERGO statistical evaluation up to 79% of all
boilers for burning solid fuel in households in the
Czech Republic in 2015 consisted of top-burning
and bulk-burning boilers. The impact of the trans-
port sector is estimated at 1.3% (Fig. 1V.2.9).

In view of predominant contribution of sector
1A44bi emissions of benzo[a]pyrene are distributed
over the territory of residential buildings throu-
ghout the Czech Republic and their amounts in the
2008-2017 period depended primarily on evoluti-
on of consumption of solid fuels in households (Fig.
1V.2.10). The impact of transportation is apparent
mainly along motorways, roadways with high tra-
ffic and in the territories of larger urban units. The
greatest burden by emissions of benzo[a]pyrene
occurs in the Moravian-Silesian region due to hi-
gher proportion of black coal combustion in bulk-
-burning type boilers in households (Fig. 1V.2.11).
Annual average concentrations are also affected by
industrial sources, particularly by the production
of coal coke, iron and steel.
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Obr. 1V.2.1 Pole roéni primérné koncentrace benzo[a]pyrenu, 2018
Fig. IV.2.1 Field of annual average concentration of benzo[a]pyrene, 2018
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Obr. IV.2.2 Roéni primérné koncentrace benzo[a]pyrenu méfené na stanicich imisniho monitoringu, 2018
Fig. IV.2.2 Annual average concentrations of benzo[a]pyrene in the ambient air quality network, 2018
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Obr. 1V.2.3 Pétilety pramér roénich primérnych koncentraci benzo[a]pyrenu, 2014—2018
Fig. IV.2.3 Five-year average of annual average concentrations of benzo[a]pyrene, 2014-2018
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Obr. IV.2.4 Roc¢ni praimérné koncentrace benzo[a]pyrenu v ovzdusi na vybranych stanicich, 2008—2018
Fig. IV.2.4 Annual average concentrations of benzo[a]pyrene in the ambient air at selected stations,
2008-2018
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Obr. IV.2.5 Trend roéni primérné koncentrace benzo[a]pyrenu v Ceské republice, 2008-2018
Fig. IV.2.5 Trend of annual average concentration of benzo[aJpyrene in the Czech Republic, 2008-2018

12
T A
[ 3
10 Program Beta2
8

TE ‘ ‘
el
I
Es 97
QS
OS
E8 4
€ e
8 8 ‘ ‘
€ c
)
X0

| n I

0

2.11. 5.11. 8.11. 11.11. 14.11. 17.11. 20.11. 23.11. 26.11. 29.11. 2.12.
= Praha 2-Riegrovy sady m Hfivice u PriSov = Cerniny

Obr. IV.2.6 24hodinové koncentrace benzo[a]pyrenu méfené v malych sidlech v ramci projektu TACR, 2018
Fig. IV.2.6 24-hour concentrations of benzo[aJpyrene measured in small settlements within a project
under the Technology Agency of the Czech Republic, 2018
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Obr. IV.2.7 Rocni chod priimérnych mésiénich koncentraci benzo[a]pyrenu, 2018
Fig. IV.2.7 Annual course of average monthly concentrations of benzo[a]pyrene, 2018
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Obr. IV.2.8 Roc¢ni primérné koncentrace benzo[a]pyrenu na méficich stanicich, 2018
Obr. IV.2.8 Annual average concentrations of benzo[aJpyrene at monitoring stations, 2018
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Obr. IV.2.9 Podil sektori NFR na celkovych emisich benzo[a]pyrenu, 2017
Fig. IV.2.9 Total emissions of benzo[a]pyrene sorted out by NFR sectors, 2017
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Obr. IV.2.10 Vyvoj celkovych emisi benzo[a]pyrenu, 2008-2017
Fig. IV.2.10 The development of benzo[a]pyrene total emissions, 2008—2017
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Obr. IV.2.11 Emisni hustoty benzo[a]pyrenu ze ¢tverct 5x5 km, 2017
Fig. IV.2.11 Benzo[a]pyrene emission density from 5x5 km squares, 2017
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IV.3 OXIDY DUSIKU

IV.3.1 Znecisténi ovzdusi oxidy dusiku
v roce 2018

Pti sledovani a hodnoceni kvality venkovniho
ovzdusi se pod terminem oxidy dusiku (NOy)
rozumi smés oxidu dusnatého (NO) a oxidu du-
si¢itého (NO,). Imisni limit pro ochranu lidské-
ho zdravi je stanoven pro NO,, limit pro ochranu
ekosystémil a vegetace je stanoven pro NOx.

Znecisténi ovzdusi oxidem dusicitym v roce
2018 vzhledem k imisnim limitiim pro ochranu
zdravi

K ptekra¢ovani rocniho imisniho limitu NO,
dochézi pouze na omezeném poctu stanic (od 2
do 4 % lokalit v poslednich péti letech), a to na
dopravné exponovanych lokalitich aglomeraci
a velkych mést. Z celkového poctu 95 lokalit s do-
stateCnym mnozstvim dat pro hodnoceni, doslo
v roce 2018 na 3 % lokalit (3 lokality) k ptekroce-
ni roéniho imisniho limitu 40 pg.m™ (tab. XIIL.8;
obr. IV.3.2). VSechny tfi tyto stanice — Praha
2-Legerova (hot spot), Praha 5-Smichov a Brno-
-Svatoplukova — jsou klasifikovany jako doprav-
ni méstské. Prekroceni limitni hodnoty na téchto
stanicich se vzhledem k jejich malému poloméru
reprezentativnosti nepromitlo do map roéni pru-
meérné koncentrace (obr. 1V.3.1). Stanice Praha
2-Legerova (hot spot) je navic umisténa v husté
zastavbe, kterd vyrazn¢ snizuje provétravani.

V roce 2018 nebyla na zadné lokalité piekrocena
hodnota imisniho limitu pro hodinovou koncent-
raci NO, 200 pg.m (tab. XIIL.7).

Nejvyssich hodnot koncentraci NO, je dosahova-
no v Praze, Brné a Ostravé (obr. IV.3.1 a IV.3.5).
Vétsi znecisténi mést oxidy dusiku v porovnani
s mimomé&stskymi lokalitami je zpisobeno pte-
vazné dopravou. Vyssi koncentrace NO, lze oce-
kavat i v blizkosti mistnich komunikaci v obcich
s intenzivni dopravou, vys$$i zastavbou a s hus-
tou mistni dopravni siti. Na vét§ing tizemi CR
(99,9 %) vsak byla primérna ro¢ni koncentrace
nizsi nez 26 pg.m, tj. pod hodnotou dolni meze
pro posuzovani.

Na méstskych lokalitach (pozad’ovych i doprav-
nich), kde jsou hlavnim zdrojem NOx emise z do-
pravy a kde jsou zaznamenavany nejvyssi hodno-
ty koncentraci NO,, vykazuji primérné mesicni
koncentrace NO, vyrazny rocni chod s maximy
v zimnim obdobi, které jsou spojené s meteoro-
logickymi podminkami (niz$i intenzita slune¢ni-

IV.3 NITROGEN OXIDES

IV.3.1 Air pollution by nitrogen oxides in
2018

In monitoring and evaluating the quality of ambient
air, the term nitrogen oxides (NOy) is understood to
refer to a mixture of nitrogen oxide (NO) and nit-
rogen dioxide (NO,). The pollution limit level for
protection of human health is set for NO,, the limit
level for protection of ecosystems and vegetation is
set for NOy.

Air pollution by nitrogen dioxide in 2018 in
relation to the pollution limit level for protection
of human health

The annual pollution limit level for NO, is exceeded
only at a limited number of stations (from 2% to 4%
of sites in the last five years) in locations with high
traffic intensity in agglomerations and large cities.
Of the total number of 95 locations with a sufficient
amount of data for evaluation, the annual polluti-
on limit level of 40 ug.m” was exceeded at 3% of
localities (3 localities) in 2018 (Tab. XIIL.8; Fig.
1V.3.2). All three stations — Prague 2-Legerova (hot
spot), Prague 5-Smichov and Brno-Svatoplukova)
— are classified as urban traffic stations. Exceeded
limit values at these stations did not affect the maps
of the annual average concentration considering
their low range of representativeness (Fig. 1V.3.1).
The Prague 2-Legerova (hot spot) station is more-
over located in densely built-up areas which sub-
stantially decrease ventilation.

In 2018, the limit value for hourly NO, concentrati-
on of 200 ug.m~ was not exceeded at any location
(Tab. XIIL.7).

The highest concentrations of NO, are attained in
Prague, Brno and Ostrava (Fig. IV.3.1 and 1V.3.5).
Greater pollution of cities by nitrogen oxides com-
pared to non-urban locations is mainly caused by
traffic. Higher NO, concentrations can be expec-
ted also in the vicinity of local roads in munici-
palities with intensive traffic, higher development
and a dense local transport network. However,
over most of the territory of the Czech Republic
(99.9%), the average annual concentration was
below 26 ug.m”, i.e. the value of the lower asse-
ssment limit.

In urban localities (background and traffic) where
NOy emissions from transport are the main sou-
rce of NOy and the highest NO, concentrations
are recorded, average monthly NO, concentrati-
ons show a distinct annual course with peaks in
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ho zafeni a zhorSené rozptylové podminky) (obr.
1V.3.6). Naopak v obdobi duben—zafi je obecné
patry pokles koncentraci NO,. Diivodem tohoto
poklesu je vys$i intenzita slunecniho zateni pfe-
dev§im o vlnovych délkach < 400 nm v tomto
ro¢nim obdobi, ktera ma za nasledek fotodisoci-
aci NO, na NO a O (Warneck 2000). Z produkti
fotodisociace se za vhodnych podminek vytvari
prizemni ozon, a proto jsou v obdobi duben—zafi
koncentrace piizemniho ozonu vyssi (obr. IV.4.8).
Na regionalnich venkovskych lokalitach, vzdale-
nych od piimého plisobeni emisnich zdroji, jsou
hodnoty primérné mesi¢ni koncentrace NO, nej-
niz$i a pohybuji se hluboko pod dolni mezi pro
posuzovani (LAT), a vykazuji tak méné vyrazny
ro¢ni chod. V zimnich mésicich dochazi k navy-
Seni pozad’'ovych koncentraci NO, pievazné kvuli
hor§im rozptylovym podminkam, nizsi intenzité
slune¢niho zateni, ptipadné pusobeni sezonnich
emisnich zdroja.

Znecisténi ovzdusi oxidy dusiku v roce 2018
vzhledem Kk imisnim limitiim pro ochranu
ekosystémii a vegetace

Imisni limit pro ro¢ni primérné koncentrace NOx
(30 pg.m™) nebyl v roce 2018 piekrocen ani na
jedné z 19 venkovskych stanic s dostate¢nym
mnozstvim dat pro hodnoceni (tab. XIII.9). Kon-
strukce mapy plosného rozlozeni rocnich prameér-
nych koncentraci NOx zahrnuje kombinaci méteni
a modelovani. Pro ptfipravu mapy pole NOy byly
pouzity vSechny stanice méfici NOx a piihlizelo
se 1 k vy$e zminénym 0idajiim o emisich z mobil-
nich zdrojii v CR. Vys§i koncentrace NOy mohou
byt také v blizkosti mistnich komunikaci v obcich
s intenzivni dopravou a hustou mistni dopravni
siti, kde nejsou v soucasnosti koncentrace mefeny.
Na map¢ jsou formou bodovych znacek vyznace-
ny pouze stanice venkovské, protoze jen na téchto
lokalitach se dle platné ceské legislativy hodnoti
uroven ro¢nich koncentraci NOy vzhledem k imi-
snimu limitu pro ochranu ekosystému a vegetace
(obr. 1V.3.3).

IV.3.2 Vyvoj koncentraci oxidt dusiku

V prubéhu 90. let doslo k vyraznému poklesu jak
ro¢nich primérnych koncentraci NO, a NOx, tak
i 19. nejvyssi hodinové koncentrace NO,. Du-
vodem byl prudky pokles emisi v tomto obdobi
v dasledku nabyti u¢innosti zakona ¢. 309/1991
Sb. a na né¢j navazujiciho zavadéni novych tech-
nologickych opatfeni ke snizovani emisi. Vliv
méla také zmeéna skladby pramyslové vyroby

winter associated with meteorological conditions
(lower intensity of solar radiation and deteriora-
ted dispersion conditions) (Fig. 1V.3.6.). On the
contrary, in the period April-September there is
generally a decrease in NO, concentrations. The
reason for this decrease is the higher intensity
(solar radiation at wavelengths mainly < 400 nm)
in this time of year which results in photodissocia-
tion of NO, to NO and O (Warneck 2000). Groun-
d-level ozone is formed from photodissociation
products under appropriate conditions and there-
fore ground-level ozone concentrations are higher
in the April-September period (Fig. 1V.4.8). At re-
gional rural localities remote from direct exposu-
re to emission sources, the average monthly NO,
concentration is the lowest and is well below the
lower assessment threshold (LAT), showing thus
less distinct annual course. In the winter months,
background concentrations of NO, increase main-
ly due to worse dispersion conditions, lower in-
tensity of solar radiation, eventually the effect of
seasonal emission sources.

Air pollution by nitrogen oxides in 2018 in rela-
tion to the pollution limit level for protection of
ecosystems and vegetation

The pollution limit level for the average annual
concentration of NOx (30 ug.m ) was not exceeded
in 2018 at any of 19 rural stations with a suffici-
ent amount of data for the evaluation (Tab. XII1.9).
Construction of the map of the areal distribution
of average annual NOy concentrations encompa-
sses a combination of measuring and modelling.
Values from all the stations measuring NOy were
employed to prepare the map of NOy field and the
above-mentioned information on emissions from
mobile sources in the Czech Republic were taken
into consideration. Higher NOy concentrations can
also occur in the vicinity of local roadways in mu-
nicipalities with heavy traffic intensity and dense
traffic networks where, however, concentrations
are currently not measured. On the map, point sym-
bols designate only rural stations because only at
these locations the average annual NOy concent-
rations are evaluated following the Czech legisla-
tion in force in relation to the pollution limit levels
for protection of ecosystems and vegetation (Fig.
1V.3.3).

IV.3.2 Trends in nitrogen oxide
concentrations

During the 1990s there was a marked decrea-
se in the average annual concentrations of both
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a vozového parku a slozeni pohonnych hmot.
Velky vliv na pribéh meziro¢ni proménlivosti
koncentraci NO, a NOx, ale i dalSich znecistuji-
cich latek, maji meteorologické a rozptylové pod-
minky. Relativné strmé klesajici trend z 90. let
minulého stoleti trval az do roku 2000. Od tohoto
roku dochazi stfidave k nartistim a poklestim jak
pramérnych ro¢nich koncentraci, tak i 19. nejvys-
$i hodinové koncentrace. Ve sledovaném obdobi
2008-2018 (obr. IV.3.7 a IV.3.9) byly zazname-
nany vyssi koncentrace v roce 2010, pravdépo-
dobn¢ v disledku neptiznivych meteorologic-
kych a rozptylovych podminek. Od roku 2011 je
mozné pozorovat velmi pozvolné klesajici trend
vSech sledovanych charakteristik oxidd dusiku.
V meziro¢nim porovnani 2017/18 doslo ke stagnaci
pramérné ro¢ni koncentrace NO, a NOy na vSech
typech stanic vyjma regionalnich venkovskych
stanic, které monitoruji pozad’ové koncentrace
v CR a na kterych doslo k mirnému poklesu pri-
mérnych rocnich koncentraci. Praimérné 19. nej-
vy$$i hodinové koncentrace NO, (obr. IV.3.8)
vykazuji v roce 2018 zietelny pokles na vsech
typech lokalit. Ke zlepSeni situace pfispély dobré
rozptylové podminky a celkové teply charakter
zimniho obdobi v roce 2018 (kap. III).

IV.3.3 Emise oxidl dusiku

Oxidy dusiku (NOy) se tvoii pfi spalovani paliv
v zavislosti na teploté spalovani, obsahu dusiku
v palivu a prebytku spalovaciho vzduchu a vzni-
kaji i pfi né€kterych chemicko-technologickych
procesech (vyroba kyseliny dusi¢né, amoniaku,
hnojiv apod.). Zatimco pfi spalovani paliv v kot-
lich se podil NO, v emisich NOx pohybuje obvyk-
le do 5 %, u n¢kterych chemicko-technologickych
procestt muze podil NO, piedstavovat az 100 %
emisi NOx (Neuzil 2012). Emise NOyx s vysSim
podilem NO, (10-55 %) produkuji dieselové mo-
tory (Carslaw et al. 2011).

Nejvétsi mnozstvi emisi NOy pochazi z dopravy.
Sektory 1A3bi — Silni¢ni doprava: Osobni auto-
mobily, 1A3biii — Silni¢ni doprava: Nakladni do-
prava nad 3,5 t, 1A3bii — Lehka uzitkova vozidla
a 1 Adcii — Zemédélstvi, lesnictvi, rybolov: Nesil-
nic¢ni vozidla a ostatni stroje se na celorepubliko-
vych emisich NOx v roce 2017 podilely 40,1 %.
Ze sektoru 1Ala — Vefejna energetika a vyroba
tepla bylo do ovzdusi vneseno 25,7 % emisi NOx
(obr. IV.3.10). Klesajici trend emisi NOyx v obdobi
let 2008—-2017 souvisi predevsim s pfirozenou ob-
novou vozového parku a se zavedenim emisnich
stropti a pfisngjSich emisnich limitd pro emise

NO, and NOy and also in the 19th highest hourly
NO, concentration. This was a result of the sharp
decrease in emissions in this period as a result of
the legal force of Act No. 309/1991 Coll., and the
related introduction of new technological measu-
res to reduce emissions. This was also affected by
a change in the composition of industrial produ-
ction and the vehicle fleet and also in the com-
position of automotive fuels. Meteorological and
dispersion conditions have a great impact on in-
ter-annual variations in NO, and NOy concentra-
tions and also on the concentrations of other po-
llutants. The relatively sharp decreasing trend in
the 1990s lasted until 2000. Since then, there have
been alternating increases and decreases in both
the average annual concentrations and also in the
19th highest hourly concentration. In the period
under consideration between 2008 and 2018 (Fig.
1V.3.7 and 1V.3.9), higher concentrations were
recorded in 2010, probably due to unfavourable
meteorological and dispersion conditions. Since
2011, it has been possible to observe a rather slow
decreasing trend in all the monitored characteri-
stics of nitrogen oxides. In inter-annual compari-
son 2017/2018, stagnation occurred in the aver-
age annual concentration at all types of stations
except for regional rural stations that monitor
background concentrations in the CR and which
experienced a slight decrease in average annual
concentrations. The average 19th highest hourly
NO, concentrations (Fig. IV.3.8) show a marked
decrease in all types of localities in 2018. Good
dispersion conditions and the overall warm cha-
racter of the winter period in 2018 (Chap. III)
contributed to the improvement of the situation.

IV.3.3 Nitrogen oxide emissions

Nitrogen oxides (NOy) are formed in the combus-
tion of fuels in dependence on the temperature of
combustion, nitrogen content of the fuel and exce-
ss of combustion air and are also formed in some
chemical-technological processes (production of
nitric acid, ammonia, fertilisers, etc.). While in
combustion of fuels in boilers the fraction of NO, in
NOy emissions is usually up to 5%, the fraction of
NO; in some chemical-technological processes can
reach up to 100% of total NOy emissions (Neuzil
2012). NOy emissions with higher fraction of NO,
(10-55%) are produced by diesel engines (Carslaw
atal 2011).

The greatest amounts of NOy emissions are pro-
duced by transportation. Sectors 1A3bi — Road
transport: Passenger cars, 143biii — Road trans-
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NOx ze zdroju v sektoru 1Ala — Vetejna energeti-
ka a vyroba tepla (obr. IV.3.11).

Podil jednotlivych typt zdroji na celkovych emi-
sich se lisi podle konkrétni skladby zdroji v dané
oblasti. Produkce emisi NOx je soustfedéna pie-
dev§im podél dalnic, komunikaci s intenzivni do-
pravou, ve velkych méstech a v krajich (Ustecky,
StiedocCesky, Moravskoslezsky), kde jsou umisté-
ny vyznamnéj$i energetické vyrobni celky (obr.
IV.3.12).

port: Heavy duty vehicles over 3.5 tons, 1A3bii
— Road transport: Light duty vehicles and 144cii
— Agriculture/Forestry/Fishing: Off-road vehicles
and other machinery contributed 40.1% to natio-
nal NOy emissions in 2017. An amount of 25.7%
of NOy emissions was emitted into the air in sector
141a — Public electricity and heat production (Fig.
1V.3.10). The decreasing trend in NOy emissions in
the 2008—2017 period is related primarily to natu-
ral renewal of the vehicle fleet and the introducti-
on of emission ceilings and stricter emission limit
levels for NOy emissions from sources in sector
1A1a — Public electricity and heat production (Fig.
.3.11).

The contributions of particular emission sources
differ depending on the composition of sources in
a given area. The production of NOy emissions is
concentrated primarily along motorways, road-
ways with heavy traffic and in large cities and in
the regions where more significant energy produ-
ction facilities are located ( Usti, Central Bohemian
and Moravian-Silesian) (Fig. IV.3.12).
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Obr. IV.3.1 Pole roéni priimérné koncentrace NO,, 2018
Fig. IV.3.1 Field of annual average concentration of NO,, 2018
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Obr. 1V.3.2 Roéni pramérné koncentrace NO, méfené na stanicich imisniho monitoringu, 2018
Fig. IV.3.2 Annual average concentrations of NO, in the ambient air quality network, 2018
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Obr. IV.3.3 Pole ro¢ni priimérné koncentrace NOy, 2018
Fig. IV.3.3 Field of annual average concentration of NOy, 2018
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Obr. 1V.3.4 Pétilety pramér roénich pridmérnych koncentraci NO,, 2014-2018
Fig. IV.3.4 Five-year average of annual average concentrations of NO,, 2014-2018
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Obr. IV.3.5 19. nejvyssi hodinové koncentrace a roéni primérné koncentrace NO, na vybranych
stanicich, 2008-2018

Fig. IV.3.5 19" highest hourly concentrations and annual average concentrations of NO, at selected
stations, 2008-2018
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Obr. IV.3.6 Roc¢ni chod priimérnych mésiénich koncentraci NO,, 2018
Fig. IV.3.6 Annual course of average monthly concentrations of NO,, 2018
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Obr. IV.3.7 Trend roéni pramérné koncentrace NO, v Ceské republice, 20082018
Fig. IV.3.7 Trend of annaul average of concentrtion of NO, in the Czech Republic, 2008-2018
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Obr. IV.3.8 Trend 19. nejvys$si 1hod. koncentrace NO, v Ceské republice, 2008—-2018
Fig. IV.3.8 Trend of the 19" highest 1-hour concentration of NO, in the Czech Republic, 2008—-2018
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Obr. IV.3.9 Trendy roénich charakteristik NOy v Ceské republice, 2008-2018
Fig. IV.3.9 Trend of annaul average of concentrtion of NOy in the Czech Republic, 2008-2018
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Obr. IV.3.10 Podil sektorii NFR na celkovych emisich NOy, 2017
Fig. IV.3.10 Total emissions of NOy sorted out by NFR sectors, 2017
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Obr. 1V.3.11 Vyvoj celkovych emisi NOy, 2008-2017
Fig. IV.3.11 The development of NOy total emissions, 2008—2017

Obr. IV.3.12 Emisni hustoty oxid( dusiku ze ¢tvercli 5x5 km, 2017

Ostatni / Other
m1A1c — Zpracovani uhli (brikety, koks, zplyriovani) /
Manufacture of solid fuels and other energy industries
m1A3c — Zelezniéni doprava / Railways

1A2a — Spalovaci procesy v primyslu a stavebnictvi: Zelezo a
ocel / Stationary combustion in manufacturing industries and
construction: Iron and steel

H1A2c - Spalovaci procesy v priamyslu a stavebnictvi:
Chemicky prumysl / Stationary combustion in manufacturing
industries and construction: Chemicals

u1A4ai — Sluzby, instituce: Stacionarni spalovaci zdroje /
Commercial/institutional: Stationary

®1A3bii — Silni¢ni doprava: Lehka uzitkova doprava / Road
transport: Light duty vehicles

u1A2f — Spalovaci procesy v prdmyslu a stavebnictvi: Mineralni
nekovové produkty / Stationary combustion in manufacturing
industries and construction: Non—-metallic minerals

= 1A4cii — Zemédélstvi, lesnictvi, rybolov: Nesilni¢ni vozidla a
ostatni stroje / Agriculture/Forestry/Fishing: Off-road vehicles
and other machinery

B 1A4bi — Lokalni vytapéni domacnosti / Residential: Stationary
= 1A3biii — Silniéni doprava: Nakladni doprava nad 3,5 tuny /
Road transport: Heavy duty vehicles and buses

®1A3bi — Silni¢ni doprava: Osobni automobily / Road transport:
Passenger cars

1A1a — Vefejna energetika a vyroba tepla / Public electricity
and heat production

mé&mé emise [t.km2.rok™']
specific emissions [t.km™2.year]
<05

> 0.51

>1-3

> 3-10

> 10-50

>50-100

L7
&
V- 4
y 4
V4
V4
-~

Fig. IV.3.12 Nitrogen oxide emission density from 5x5 km squares, 2017
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IV.4 PRIZEMNi OZON

IV.4.1 Znecisténi ovzdusi pfizemnim
ozonem v roce 2018

Znecisténi ovzdusi piizemnim ozonem v roce
2018 vzhledem k imisnim limitim pro ochranu
lidského zdravi

Imisni limit pfizemniho ozonu (Os) byl za ttileté
obdobi 2016-2018" ptekrogen na 51 % lokalit, tj.
na 33 ze 65 lokalit, na kterych byly koncentrace O;
meéteny (tab. XII1.10; obr. [V.4.2 a IV.4.4). Za pted-
chozi tfileta obdobi 2015-2017 a 2014-2016 byl
imisni limit pfizemniho O; pfekrocen na 21 z 71
(30 %) resp.na 22 z 75 (29 %) lokalit. V porovnani
s predchozim obdobim 2014-2016 doslo k nartistu
koncentraci (26. max. 8hod. primér) na 73 % loka-
lit (49 lokalit), na 19 % (13 lokalit) doslo k poklesu
ana 7 % (5 lokalit) nebyl zaznamenan rozdil (hod-
noceno na zakladé stejného souboru stanic za obé
tiileta obdobi).

K piekroceni imisniho limitu O; doslo ve tiiletém
obdobi 2016-2018 na 80 % uzemi CR s cca 52 %
obyvatel (obr. IV.4.1). V porovnani s piedchozimi
obdobimi 2015-2017 (31,2 % tGzemi a 8,6 % obyva-
tel) a 2014-2016 (18,1 % plochy a 3.5 % obyvatel)
se plocha uzemi i procento obyvatel vystavenych
nadlimitnim koncentracim O; vyrazné zvysila. Du-
vodem jsou extrémné priznivé meteorologické pod-
minky pro vznik pfizemniho ozonu (obr. IV.4.10),
které se v roce 2018 casto vyskytovaly nejen na tze-
mi CR (vice viz kap. III) a které vedly k navyseni
koncentraci a Castéj$imu piekroc¢eni hodnoty imisni-
ho limitu O; v roce 2018 (obr. IV.4.3).

Ro¢ni chod primérnych mési¢nich a dennich
koncentraci O; (maximalni 8hodinovy primeér
za dany mésic a den) je charakterizovan nards-
tem koncentraci v jarnich a letnich mésicich (obr.
IV.4.8, IV.4.10) z divodu vyskytu ptiznivych me-
teorologickych podminek pro vznik Os;. V roce
2018 se prumérné mesi¢ni koncentrace pohybo-
valy nad hodnotu imisniho limitu O; jiz od dubna
az do zafi; v predeslych letech se jednalo spiSe
o obdobi od kvétna do srpna (napt. CHMU 2016,
CHMU 2017).

Tvvr

koncentraci jsou méfeny na dopravné zatizenych
lokalitach (obr. IV.4.8, IV.4.9), kde je O; odbou-
ravan chemickou reakci s NO. Lze predpokladat,

IV.4 GROUND-LEVEL OZONE

IV.4.1 Air pollution by ground-level ozone
in 2018

Air pollution by ground-level ozone in 2018 in
relation to the pollution limit values for
protection of human health

The ground-level ozone pollution limit value (O;)
was exceeded in 51% of localities in the three-ye-
ar period 2016-2018', i.e. in 33 out of 65 localities
where the O; concentrations were measured (Tab.
XIIL10; Fig. 1V4.2 and 1V.4.4). For the previous
three-year periods 2015-2017 and 2014-2016, the
ground-level O; limit value was exceeded at 21 out
of 71 (30%) and at 22 of 75 (29%) locations respec-
tively. Compared to the previous period 20142016,
concentrations (26th maximum 8-hour average) in-
creased in 73% of localities (49 localities), decrea-
sed in 19% (13 localities), and no difference was re-
corded in 7% (5 localities) (evaluated on the basis of
the same set of stations for both three-year periods).

The O; pollution limit value was exceeded in the three-
-year period 20162018 over 80% of the territory of
the Czech Republic with approximately 52% of the po-
pulation (Fig. IV4.1). Compared to the previous peri-
ods of 2015-2017 (31.2% of the territory and 8.6% of
the population) and 2014-2016 (18.1% of the territory
and 3.5% of the population), both the area and the per-
centage of the population exposed to above-the-limit
O; concentrations increased significantly. The reason
is extremely favourable meteorological conditions
for the formation of ground-level ozone (Fig. 1V4.10)
which often occurred not only in the Czech Republic in
2018 (see Chap. III) and which led to increased con-
centrations and more frequent cases exceeding the O;
pollution limit value in 2018 (Fig. [V4.3).

The annual course of average monthly and daily
concentrations of Oz (maximum 8-hour average for
a given month and day) is characterized by an incre-
ase in concentrations in spring and summer months
(Fig. IV.4.8 and 1V.4.10) due to favourable meteoro-
logical conditions for formation of O;. In 2018, the
average monthly concentrations were above the O;
pollution limit value already from April to Septem-
ber, in previous years it was rather the period from
May to August (e.g. CHMU 2016, CHMU 2017).

From this evaluation it is evident that the lowest
concentrations are measured at localities subject

1 Imisni limit je pfekro€en, jestlize byl maximalni denni 8hodino-
vy klouzavy pramér O, vy3si nez 120 ug.m~ alespori 26krat
v priméru za 3 roky.

1 The limit value is exceeded if the O; maximum daily 8-hour
running average was higher than 120 ug.m= at least 26 times
in 3 years average.
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ze koncentrace O; jsou nizsi az podlimitni i v dal-
Sich dopravné zatiZzengjSich oblastech, ve kterych
vsak z diivodu absence méfeni nelze pomoci sta-
vajici metodiky konstrukce map toto pravdépo-
dobné snizeni dokladovat. Hodnoty koncentraci na
venkovskych, predméstskych a méstskych stani-
cich jsou v porovnani s koncentracemi na doprav-
nich stanicich vyssi a dosahuji podobnych urovni
(obr. IV.4.9). Toto potvrzuje i studie Paoletti et al.
(2014), kdy v letech 1990-2010 bylo na stanicich
v Evropé a USA pozorovano snizeni rozdilli mezi
koncentracemi meéfenymi na lokalitach venkov-
skych a méstskych (Paoletti et al. 2014). Zaroven
na téchto stanicich doslo ke snizeni maximalnich
métfenych hodnot. Zminovany pokles koncentra-
ci ptizemniho O; je mimo jiné pfipisovan redukci
emisi jeho prekurzor, zejména NOy, ve vyspélych
statech (Sicard et al. 2013).

Tab. XIII.12 prezentuje pocty hodin piekroceni
informativni prahové hodnoty pro O; (tj. hodino-
vé primérné koncentrace 180 ug.m™) za obdobi
méteni 2004-2018 na vybranych stanicich AIM.
Podrobnéjsi vyhodnoceni tykajici se prekracova-
ni prahové hodnoty 180 ug.m Ize nalézt v ka-
pitole VI.

Znecisténi ovzdusi piizemnim ozonem v roce
2018 vzhledem k imisnim limitim pro ochranu
ekosystémii a vegetace

Imisni limit O; pro ochranu vegetace 18 000 pg.m™.h
byl piekrocen na 23 lokalitach (61 %) z celkové-
ho poctu 38 venkovskych a predméstskych sta-
nic (obr. 1V.4.6), pro které byl podle legislativy
relevantni vypocet expozi¢niho indexu AOT40
(jednd o prumér za roky 2014-2018). Nejvys-
$i hodnoty AOT40 byly naméfeny na stanicich
Kuchatovice, Rudolice v Horach, Brno-Tufany,
Cervena hora (tab. XIII.11). Oproti pfedchozimu
hodnocenému pétileti 2012-2016 (prekroceni na
8 z 36 lokalit tj. 22 % lokalitach) a 2013-2017
(ptekroceni na 7 z 35 lokalit tj. 20 % lokalitach)
doslo k navySeni poctu lokalit s piekroCenim na
20 lokalit (57 %) z celkového poctu 35 lokalit. Za-
roven doslo i k navyseni plochy izemi s vyskytem
nadlimitnich hodnot AOT40 (obr. IV.4.5). Narust
hodnoty expozi¢niho indexu AOT40 za rok 2018
byl oproti roku 2017 zaznamenan na vsech 35 lo-
kalitach hodnocenych v obou obdobich, a to 0 474
az3 916 ug.m.h.

IV.4.2 Vyvoj koncentraci pfizemniho ozonu

Vyvoj koncentraci ptizemniho ozonu, na rozdil od
predchazejicich hodnoceni zalozenych prevazné na

to traffic load (Fig. IV.4.8 and 1V.4.9) where O; is
decomposed by chemical reactions with NO. It can
be assumed that the O; concentrations are also
lower or below the limit in other areas with heavy
traffic where, however, because of the lack of mea-
surements, this probable reduction cannot be docu-
mented using current methods of map construction.
Values of concentrations at rural, suburban and
urban stations are higher compared to concent-
rations at traffic stations and reach similar levels
(Fig. 1V.4.9). This is also confirmed by the study
by Paoletti et al. (2014) when, between 1990 and
2010, a decreased difference was observed among
the concentrations measured at rural and urban
locations at stations in Europe and the USA. Simul-
taneously, the maximum values measured at these
stations also decreased. The mentioned decrease in
the concentrations of ground-level O; is attributed,
amongst other things, to a reduction in emissions of
precursors, especially of NOy, in advanced count-
ries (Sicard et al. 2013).

Tab. XII1.12 lists the numbers of hours when the in-

formative threshold value for O; was exceeded (i.e.
an hourly average concentration of 180 ug.m™)
over the 20042018 measuring period at selected
AIM stations. More detailed evaluation related to
exceeding of the threshold value of 180 ug.m” can
be found in Chap. V1.

Air pollution by ground-level ozone in 2018 in
relation to the pollution limit for protection of
ecosystems and vegetation

The pollution limit for O; for protection of vegetati-
on of 18,000 ug.m.h was exceeded at 23 localities
(61%) of the total number of 38 rural and subur-
ban stations (Fig. 1V.4.6) for which calculation of
the exposure index AOT40 is relevant according to
the legislation (for the 2014-2018 average). The
highest AOT40 values were measured at the Ku-
charovice, Rudolice v Hordch, Brno-Turany, and
Cervend hora stations (Tab. XIII.11). Compared to
the previous evaluated five-year period 2012-2016
(the limit exceeded in 8 out of 36 localities, i.e. in
22% of localities) and 2013-2017 (the limit exce-
eded in 7 out of 35 localities, i.e. in 20% of loca-
lities), the number of localities exceeding the limit
increased to 20 localities (57%) of the total of 35
localities. At the same time, the area of the territo-
ry with the occurrence of above-the-limit AOT40
values also increased (Fig. 1V.4.5). The increase in
the AOT40 exposure index value for 2018 compa-
red to 2017 occurred at all 35 localities evaluated
in both periods, that is by 474 to 3916 ug.m”.h.
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ttiletych obdobich, vychazi z imisni charakteristiky
v jednom roce, resp. z primérné¢ maximalni denni
8hod. koncentrace pro dany typ lokalit a pro vSech-
ny lokality. Tuto imisni charakteristiku je mozné
porovnavat s dlouhodobym imisnim cilem pro pii-
zemni ozon (120 pg.m, tab. 1.2). Maximalni den-
ni 8hod. koncentrace (primér pro v§echny lokality,
pro které je k dispozici méfeni za celé hodnocené
obdobi) se v letech 2008-2018 pohybovaly v roz-
mezi od cca 135 pg.m> do 170 pg.m™.

Koncentrace O; nevykazuji od roku 2008 vyrazny
trend; nejvyssi koncentrace byly naméteny v le-
tech2013,2015 a 2018 (obr. IV.4.9). VSechny tyto
roky jsou charakterizovany vyskytem piiznivych
meteorologickych podminek pro vznik ozonu —
v roce 2013 doslo k vyskytu vysokych koncentra-
ci O; zejména na pielomu Cervence a srpna béhem
teplotné nadprimérnych az tropickych dnti. Roky
2015 a 2018 byly teplotn¢ nadpramérné a srazko-
vé podprumérné.

Ve srovnavani koncentraci hraji zasadni roli emi-
se prekurzort a meteorologické podminky, tj.
intenzita a délka slune¢niho svitu, teplota, rych-
lost vétru a vyskyt srazek, resp. relativni vlhkost
(Blanchard et al. 2010; Ooka et al. 2011). Vztah
mezi mnozstvim emitovanych prekurzort a kon-
centracemi prizemniho O; vSak neni linearni. Tato
nelinearita je zpusobena komplikovanou atmo-
sférickou chemii vzniku a zaniku O, dalkovym
pienosem O; a jeho prekurzorii a dal§imi faktory,
mezi které se fadi meteorologické podminky (kap.
IV.4.3.) a zména klimatu, emise nemetanickych
tékavych organickych latek (NMVOC) z vegetace
a pozary lesnich porostli (EEA 2013). Vzhledem
k vySe uvedenym faktorim a téz k zavislosti imi-
snich koncentraci O; nejen na absolutnim mnoz-
stvi, ale i na relativnim zastoupeni jeho prekur-
zoru v ovzdusi, je obtizné meziro¢ni zmény blize
komentovat.

Na zakladé¢ vysledkt dlouhodobého monitoringu
v CR, kdy je k dispozici na fadé stanic jiz 25leta
fada imisnich koncentraci O;, je mozné — navzdo-
ry vysoké meziro¢ni variabilité O; — smysluplné
hodnotit jeho dlouhodobé trendy (Weatherhead
et al. 1998). Detailni analyza ¢asoprostorovych
trendi dlouhodobého méteni 26 stanic razného
typu (méstské, venkovské, horské) za obdobi
1994-2015 ukazala, ze navzdory podstatnému
snizeni emisi prekursoril i snizeni imisnich kon-
centraci O; na vét3ing stanic predstavuje O; v CR
stale zna¢ny problém. Jasn¢ se prokazalo, ze pro
zédouci snizeni imisnich urovni O; je kriticky
pomér NO/NO,, a samotny soucasny vyznamny

IV.4.2 Trends in the concentration
of ground-level ozone

The development of ground-level ozone concent-
rations, unlike previous assessments based main-
ly on three-year periods, is based on air pollution
characteristics in one year, specifically, on average
maximum daily 8-hour concentration for a given
type of site and for all sites. This air pollution cha-
racteristic can be compared with the long-term air
pollution target for ground-level ozone (120 ug.m>,
Tab. 1.2). Maximum daily 8-hour concentration
(average for all localities for which the measure-
ment is available for the whole evaluated period)
ranged from approx. 135 ug.m” to 170 ug.m™ in
the 2008-2018 period.

O; concentrations have not shown a significant trend
since 2008, the highest concentrations were measu-
red in 2015, 2013 and 2018 (Fig. 1V.4.9). All these
years are characterized by the occurrence of favou-
rable meteorological conditions for the formation of
ozone — in 2013 high concentrations of O; occurred
especially at the turn of July and August during days
with temperatures above average to tropical levels.
2015 and 2018 were above average in terms of tem-
perature and below average in terms of precipitati-
on.

Emissions of precursors and meteorological con-
ditions, i.e. intensity and length of sunshine, tem-
perature, wind speed and precipitation or relative
humidity, respectively, play a crucial role in evalua-
ting concentrations (Blanchard et al. 2010; Ooka
et al. 2011). However; the relationship between the
amount of precursors emitted and ground-level O;
concentrations is not linear. This non-linearity is
caused by complicated atmospheric chemistry of O;
formation and extinction, long-range transport of O;
and its precursors and other factors including me-
teorological conditions (Chap. 1V4.3), and climate
change, emissions of non-methane volatile organic
compounds (NMVOC) from vegetation and forest fi-
res (EEA 2013). With regard to the above mentioned
factors and also to the dependence of O; air polluti-
on concentrations not only on absolute quantity but
also on the relative representation of its precursors
in the air, it is difficult to comment on the year-on-
-year changes.

Based on the results of long-term monitoring in
the CR where a 25-year series of O; air pollution
concentrations is available at a number of stations,
its long-term trends can be meaningfully evalua-
ted despite the high year-on-year variability of O;
(Weatherhead et al. 1998). A detailed analysis of ti-
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pokles celkovych emisi NOx neni tedy pro snize-
ni O; postacujici (Hinova, Baumelt 2018). Ana-
lyza zmén prostorového rozlozeni O;, konkrétné
charakteristiky expozi¢niho indexu AOT40 za
obdobi 2000-2015 indikovala, ze Uzemi per-
manentn¢ zatizené vysokou expozici je zejmé-
na jizni ¢ast CR, a to patrné v souvislosti s dél-
kou a intenzitou slune¢niho zafeni (Hunova et
al. 2019b). Signifikantni vliv meteorologickych
podminek a znecisténi ovzdusi na denni variabi-
litu koncentraci O; byl potvrzen i na naméfenych
datech. Kromé vlivu jednotlivych vysvétlujicich
proménnych na denni koncentrace O; se ukazaly
jako statisticky vyznamné pro denni variabilitu
O; i interakce mezi nékterymi meteorologicky-
mi charakteristikami, jako napf. mezi teplotou
a slune¢nim zatenim, teplotou a relativni vlhkos-
ti a sluneénim zafenim a relativni vlhkosti (H-
nova et al. 2019a).

IV.4.3 Vznik pfizemniho ozonu

O; nema v atmosféfe vlastni vyznamny zdroj. Jed-
na se o tzv. sekundarni latku vznikajici v celé fadé
velmi komplikovanych nelinearnich fotochemic-
kych reakci (napt. Seinfeld, Pandis 2006). Prekur-
zory Oj; jsou oxidy dusiku (NOx) a nemetanické
tekavé organické latky (NMVOC), v globalnim
mefitku hraji roli i metan (CH,) a oxid uhelnaty
(CO). Dtlezitou reakci je fotolyza NO, slunecnim
zafenim o vlnové délce 280—430 nm, pii které
vznika NO a atomarni kyslik. Reakei atomarniho
a molekularniho kysliku pak za ptitomnosti kata-
lyzatoru dochazi ke vzniku molekuly O;. Soucas-
n¢ probiha titrace O; oxidem dusnatym za vzniku
NO, a O,. Pokud je pfi této reakci O; nahrazen
radikaly, jeho koncentrace v atmosféfe rostou.
Dilezitou ulohu pfi téchto reakcich hraje zejména
radikal OH.

NOx vznikaji pti veskerych spalovacich procesech.
NMVOC jsou emitovany z celé fady zdroja antro-
pogennich (doprava, manipulace s ropou a jejimi
derivaty, rafinerie, pouziti barev a rozpoustédel
atd.), ale i pfirozenych (napf. biogenni emise z ve-
getace).

Pti vzniku O; nezélezi pouze na absolutnim mnoz-
stvi prekurzort, ale i na jejich vzajemném pomé-
ru (Sillman et al. 1990; Fiala, Zavodsky 2003).
V oblastech, kde je rezim limitovany NOy, cha-
rakterizovany relativné nizkymi koncentracemi
NOx a vysokymi koncentracemi VOC, narustaji
koncentrace Os s rostoucimi koncentracemi NOy,
zatimco se vzrustajicimi koncentracemi VOC se
méni jen malo. Naopak v oblastech s rezimem

me-space trends of long-term monitoring by 26 sta-
tions of varying types (urban, rural, mountain) for
the 1994-2015 period indicated that despite sub-
stantial decrease of precursors emissions and of O
pollution concentrations at a majority of stations,
O; represents still a considerable problem for the
Czech Republic. It has been clearly demonstrated
that for the appropriate decrease of O; pollution
levels the NO/NO, ratio is critical and a concurrent
substantial decrease of NOy emissions alone is not
therefore sufficient for decrease of O; concentrati-
ons (Hinova, Bdumelt 2018).

The analysis of changes in the spatial distribution
of O, specifically the characteristics of the AOT40
exposure index for the 2000-2015 period indicated
that the area permanently affected by high expo-
sure is mainly the southern part of the Czech Re-
public, probably related to the length and intensity
of solar radiation (Hunova et al. 2019b). The sig-
nificant influence of meteorological conditions and
air pollution on the daily variability of O; concen-
trations was confirmed also through the measured
data. In addition to the influence of individual ex-
planatory variables on the daily O; concentrations,
the interactions between certain meteorological
characteristics, such as between temperature and
solar radiation, temperature and relative humidi-
ty, and solar radiation and relative humidity, have
also been statistically significant for daily variabi-
lity of O (Hiinova et al. 2019a ).

IV.4.3 Formation of ground-level ozone

O; does not have a significant source of its own in
the atmosphere. This is a “secondary” substance
formed by a number of complicated non-linear
photochemical reactions (e.g. Seinfeld and Pandis
2006). Precursors of O; include nitrogen oxides
(NOy) and non-methane volatile organic com-
pounds (NMVOC), while methane (CH,) and car-
bon monoxide (CO) play a role on a global scale.
The photolysis of NO, by solar radiation with wa-
velength of 280430 nm is an important reaction,
forming NO and atomic oxygen. O; molecules are
formed by the reaction of atomic and molecular
oxygen in the presence of a catalyst. Simultaneou-
sly, O; is titrated with nitrogen oxide, NO, with the
formation of NO, and O,. If O; is replaced by radi-
cals in this reaction, its concentration increases in
the atmosphere. The OH radical plays an especia-
lly important role in this reaction.

NOy are formed in all combustion processes. NM-
VOC are emitted from a number of anthropogenic
sources (transport, manipulation with petroleum
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limitovanym VOC dochazi k poklesu koncent-
raci O; s rostoucimi koncentracemi NOy a k na-
rustu koncentraci O; s rostoucimi koncentracemi
VOC. Oblasti s vysokym pomérem NOx/VOC
jsou typicky znecisténé oblasti okolo center vel-
kych meést. Zavislost vzniku O; na pocatecnich
koncentracich VOC a NOx se ¢asto vyjadiuji na
diagramech ozonovych isoplet. Jedna se o zobra-
zeni maximalni dosazené koncentrace ozonu jako
funkce pocatecni koncentrace NOx a VOC (Mol-
danova 2009). Vyznamnou roli pii vzniku Os hraji
nejen koncentrace prekurzort, ale i meteorologic-
ké podminky (Colbeck, Mackenzie 1994). Imisni
koncentrace Oj; rostou s rostoucim ultrafialovym
zafenim a teplotou, naopak klesaji s rostouci re-
lativni vlhkosti vzduchu. Vysoké koncentrace by-
vaji spojeny s déletrvajici anticyklonalni situaci.
Kromé vyse popsaného fotochemického mechani-
smu se koncentrace O; mohou zvySovat i epizo-
dicky v dusledku priniku stratosférického O; do
troposféry a také pti bourkach. V posledni dobé
se rovnéz zvysuje vyznam dalkového pienosu O;
v ramci proudéni na severni polokouli do Evropy
a Severni Ameriky ze zdrojovych oblasti jihovy-
chodni Asie. O; je z atmosféry odstranovan reak-
ci s NO a suchou ¢i mokrou depozici a interakci
s rostlinami (stomatarnim tokem).

and its derivatives, refineries, the use of coatings
and solvents, etc.), and also natural sources (e.g.
biogenic emissions from vegetation).

In the formation of O; not only the absolute amount
of precursors is important but also their mutual ra-
tio (Sillman et al. 1990, Fiala, Zavodsky 2003). In
areas where the regime is limited by NOy, charac-
terized by relatively low concentrations of NOy and
high concentrations of VOC, the O; concentrations
increase with increasing NOy concentrations, but
only minimally with increasing VOC concentrations.
On the other hand, in areas with a regime limited by
VOC, the O; concentrations decrease with increa-
sing NOy concentrations and the O; concentrations
increase with increasing VOC concentrations. Areas
with a high NO/VOC ratio are typically polluted
areas around the centres of large cities. The depen-
dence of the formation of O; on the initial concent-
rations of VOC and NOy is frequently expressed by
ozone isopleth diagrams, which depict the maximum
attained ozone concentration as a function of the
initial NOy and VOC concentrations (Moldanova
2009). Not only the concentrations of precursors,
but also meteorological conditions, play an impor-
tant role in the formation of O; (Colbeck, Mackenzie
1994). The pollution concentrations of O; increase
with increasing ultraviolet radiation and temperatu-
re but decrease with increasing relative atmospheric
humidity. High concentrations are often connected
with prolonged anticyclone situations. In addition
to the above-described photochemical mechanisms,
the concentrations of O; can also increase in epi-
sodes as a result of penetration of stratospheric O
into the troposphere and also during thunderstorms.
Recently, there has also been an increase in the im-
portance of long-range transmission of O; in the air
streams in the northern hemisphere to Europe and
North America from source areas in south-east Asia.
O; is removed from the atmosphere by reaction with
NO and dry or wet deposition and interactions with
plants (stomatal flow).
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Obr. 1V.4.1 Pole 26. nejvy$siho maximalniho denniho 8hod. klouzavého priiméru koncentrace
pfizemniho ozonu v priiméru za 3 roky, 2016-2018

Fig. IV.4.1 Field of the 26th highest maximum daily 8-hour running average of ground-level ozone
concentration in three-year average, 2016—-2018
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Obr. IV.4.2 26. nejvys$si hodnoty maximalniho denniho 8hod. klouzavého priméru koncentraci
pfizemniho ozonu v priiméru za 3 roky méfené na stanicich imisniho monitoringu, 2016—2018

Fig. IV.4.2 26" highest values of maximum daily 8-hour running average of ground-level ozone
concentrations (three-year average) in the ambient air quality network, 2016-2018
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Obr. 1V.4.3 Pocet prekro€eni hodnoty 8hod. imisniho limitu pfizemniho ozonu za rok na vybranych
stanicich, 2016-2018
Fig. IV.4.3 Number of instances exceeding 8-hour limit ground-level of ozone per year for selected stations,
2016-2018
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Obr. IV.4.4 Pocty prekroc¢eni hodnoty imisniho limitu pro maximalni denni 8hod. klouzavy priimér
koncentrace pfizemniho ozonu v priméru za 3 roky, 2016-2018
Fig. IV.4.4 Numbers of exceedances of the limit value for the maximum daily 8-hour running average of
ground-level ozone concentrations in three-year average, 2016—-2018
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Obr. IV.4.5 Pole hodnot expozi¢niho indexu AOT40, primér za 5 let, 2014-2018
Fig. IV.4.5 Field of AOT40 exposure index values, average of 5 years, 2014-2018
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Obr. 1V.4.6 Hodnoty expoziéniho indexu AOT40 na vybranych stanicich, primér za 5 let, 2008-2018
Fig. IV.4.6 Exposure index AOT40 values at selected stations, average of 5 years, 2008-2018
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Obr. IV.4.7 Ro¢ni hodnoty expozi¢niho indexu AOT40 na vybranych stanicich v porovnani
s dlouhodobym cilem, 2014-2018

Fig. IV.4.7 Annual exposure index AOT40 values at selected stations in comparison with the long-term
objective, 2014-2018
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Fig. IV.4.8 Annual course of average monthly concentrations of max. 8-hour running average of O;
(averages for the given type of station), 2018
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Obr. IV.4.9 Trend maximalniho denniho 8hod. klouzavého priméru koncentraci pfizemniho ozonu,
2008-2018
Fig. IV.4.9 Trend of maximum daily 8-hour running average of ground-level ozone, 2008-2018
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Obr. 1V.4.10 Vyvoj primérnych maximalnich dennich 8hodinovych koncentraci O; , celorepublikovych
maxim teploty a srazkovych Uhrnd (max. denni teplota a srazky podle modelu ALADIN), rok 2018

Fig. IV.4.10 Evolution of the average daily maximum 8-hour O; concentration, regional maximum
temperature and daily sum of precipitation (max. daily temperature and precipitation
depending on the model ALADIN), 2018
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IV.5 BENZEN

IV.5.1 Znecisténi ovzdusi benzenem v roce
2018

Ro¢ni imisni limit benzenu C¢Hg (5 pg.m™) byl
v roce 2018 prekro¢en pouze na jedné lokalité
z 35 lokalit s platnym rocnim primérem, a to na
prumyslové lokalité Ostrava-Pfivoz. Koncentrace
se zde oproti roku 2017 zvysily z 3,8 ug.m” na
5,1 ugm”. V aglomeraci O/K/F-M jsou nejvyssi
koncentrace dosahovany dlouhodobé (obr. IV.5.1,
obr. IV.5.2). Problematika zatizeni dané oblasti je
popsana v kapitole V.3.

Dlouhodobé jsou koncentrace benzenu na uzemi
CR, s vyjimkou aglomerace O/K/F-M, velmi niz-
ké a nedosahuji ani poloviny imisniho limitu, tj.
hodnoty dolni meze pro posuzovéani 2 ug.m (obr.
IV.5.3). Z celkového poctu 28 lokalit, které na tize-
mi CR méfily koncentrace benzenu v roce 2017
12018, doslo k nardstu ro¢ni primérné koncentrace
na 15 lokalitach, tj. 52 %, zatimco k poklesu na 14
lokalitach, tj. 48 %.

IV.5.2 Vyvoj koncentraci benzenu

Roéni priméma koncentrace benzenu v CR od
roku 2008 pozvolna klesala az do roku 2016, v roce
2017 a 2018 opét mirn€ stoupla (obr. IV.5.5).

Nejvyssi rocni primérné koncentrace jsou méie-
ny na prumyslovych lokalitach, které se vyskytuji
prevazné v aglomeraci O/K/F-M (obr. IV.5.4). Nej-
nizs$i rocni praimérné koncentrace jsou méteny na
venkovskych a regiondlnich lokalitach. Je to dano
umisténim stanic a malym ovlivnénim zdroji emisi.

IV.5.3 Emise benzenu

Benzen patii do skupiny organickych sloucenin
a pouziva se v prumyslu jako rozpoustédlo nebo
jako surovina pro vyrobu celé fady chemickych la-
tek. Benzen je soucasti ropy a ptridava se do auto-
mobilového benzinu pro zlepSeni oktanového Cisla.
Vyrabi se pfedevsim zpracovanim ropy a z uhelné-
ho dehtu vznikajiciho pii vyrobé koksu. Spolecné
s dalsimi VOC vznika také pfi nedokonalém spa-
lovani.

Benzen nespada mezi znecist'ujici latky sledova-
né Umluvou LRTAP, a proto neni jeho inventura
k dispozici v ¢lenéni podle sektorit NFR, ale pouze
podle kategorii REZZO. Podle vyhodnoceni prove-
deného pro potieby aktualizace PZKO bylo v roce
2016 do ovzdusi vypusténo 644,8 tun benzenu.
Nejvice se na emisich benzenu podilely zdroje ka-

IV.5 BENZENE

IV.5.1 Air pollution by benzene in 2018

The annual pollution limit value for benzene CzH,
(5 ug.m”) was exceeded in 2018 at only one locality
out of the total 35 localities with valid annual ave-
rage, namely the industrial Ostrava-Privoz locality.
Compared to 2017, concentrations increased from
3.8 ugm” to 5.1 ug.m. The highest concentrations
are long reached in the O/K/F-M agglomeration
(Fig. IV.5.1, Fig. 1V.5.2). The topic of the pollution
load of the area is described in Chap. V.3.

In the long term, benzene concentrations in the
Czech Republic, except for the O/K/F-M agglome-
ration, are very low and do not even reach half of
the pollution limit value, i.e. the lower assessment
limit value of 2 ug.m> (Fig. IV.5.3). From the total
of 28 localities measuring benzene concentrations
in the Czech Republic in 2017 and 2018, the annu-
al average concentration increased in 15 localities,
i.e. in 52% of the localities, while it decreased in 14
localities, i.e. in 48%.

IV.5.2 Trends in benzene concentrations

The annual average benzene concentration in the
Czech Republic has been gradually decreasing sin-
ce 2008 until 2016 and slightly rising again in 2017
and 2018 (Fig. IV.5.5).

The highest annual average concentrations are ob-
served at industrial sites which are situated mostly
in the O/K/F-M agglomeration (Fig. 1V.5.4). The
lowest annual average concentrations are ob-
served at rural and regional localities. This is due
to the location of the stations and little impact by
the emission sources.

1V.5.3 Benzene emissions

Benzene belongs to the group of organic com-
pounds and it is used as a solvent or raw material
for production of a range of chemical substances.
Benzene is a part of crude oil and it is added to
automotive petrol to improve its octane number. It
is produced mainly by processing the crude oil and
from coal tar yielded during coal coke production.
Together with other VOCs it also originates from
incomplete combustion.

Benzene does not belong to the range of pollutants
covered by the LRTAP Convention and therefore
its inventory is not available according to the NFR
sectors structure but by the REZZO categories only.
According to the evaluation carried out for the pur-
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tegorie REZZO 4 (71,9 %), ze kterych je benzen do
ovzdusi vnasen vyfukovymi plyny i odpafovanim
z palivovych systémut vozidel. Vyznamné mnoz-
stvi emisi benzenu vznikalo u zdroji kategorie
REZZO 3 pfti spalovani pevnych paliv v domac-
nostech (14,9 %), pii plosném pouziti organickych
rozpoustédel (4,7 %) nebo pfi tézbeé paliv (4,2 %).
Prispévek zdroji kategorie REZZO 1 a REZZO 2
¢inil 4,2 % na celkovych emisich benzenu, z toho
nejvyznamnéjsi podil pfipadal zdrojim v sektoru
Energetika — spalovani paliv (kod 1.1.—1.4. piilo-
hy €. 2 zakona ¢. 201/2012 Sb., o ochrané¢ ovzdu-
$i) s podilem 1 % a sektoru Energetika — ostatni
(koéd 3.1.-3.7. prilohy €. 2 zakona ¢. 201/2012 Sb.,
o ochrané ovzdusi) s podilem 1,2 %.

pose of updating the PZKO, 644.8 tonnes of benze-
ne were released into the air in 2016. The biggest
benzene emissions were produced by REZZO 4 ca-
tegory sources (71.9%) of which benzene is emitted
through exhaust gasses and by leaking from vehicle
fuel systems. A significant amount of benzene emi-
ssions were produced by REZZO 3 category sou-
rces through household combustion of solid fuels
(14.9%), flat use of organic solvents (4.7%) or fuel
extraction (4.2%). A contribution of REZZO 1 and
REZZO 2 category sources amounted 4.2% to the
total benzene emissions of which the major share
related to the Energy — fuel combustion (1.1.—1.4.
codes of the Annex No. 2 to the Act No. 201/2012
Coll. on Clean Air Protection) reaching 1.0% and
the Energy — other (3.1.—-3.7. codes of the Annex
No. 2 to the Act No. 201/2012 Coll. on Clean Air
Protection) reaching 1.2%.
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Obr. IV.5.1 Pole roéni pramérné koncentrace benzenu, 2018
Fig. IV.5.1 Field of annual average concentration of benzene, 2018

k'lasifi_;ac‘:_ Sta";"t " koncentrace [ug.m™3

mésiské pozadovd concontration [ug.]

urban background 5 (_233 5>

prfedméstska pozadova :

suburban background L] (35-5.0>

venkovska B >50
rural

° dopravni
traffic .
primyslova

* industrial

¢

z6na
zone
aglomerace
agglomeration
kraj

region

feka

river

Obr. IV.5.2 Roc¢ni primérné koncentrace benzenu méfené na stanicich imisniho monitoringu, 2018
Fig. IV.5.2 Annual average concentrations of benzene in the ambient air quality network, 2018
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Obr. IV.5.3 Pétilety pramér roénich priimérnych koncentraci benzenu, 2014-2018
Fig. IV.5.3 Five-year average of annual average concentrations of benzene, 2014—-2018
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Obr. 1V.5.4 Roéni pramérné koncentrace benzenu na vybranych stanicich, 2008-2018
Fig. IV.5.4 Annual average concentrations of benzene at selected stations, 2008—-2018
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Obr. IV.5.5 Trendy roénich charakteristik benzenu v Ceské republice, 20082018
Fig. IV.5.5 Trends of benzene annual characteristics in the Czech Republic, 2008-2018
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IV.6 TEZKE KOVY

IV.6.1 Znecisténi ovzdusi tézkymi kovy
v roce 2018

Olovo

Roéni imisni limit olova (500 ng.m ) nebyl v roce
2018 ptekroc¢en na zadné z 52 lokalit, pro které
byl k dispozici dostatek tidaji pro vypocet platné-
ho ro¢niho priméru. Nejvyssi koncentrace olova
jsou opakované méfeny v aglomeraci O/K/F-M,
kde byl na lokalité Ostrava-Radvanice ZU namé-
fen i nejvy3si ro¢ni priimér (47 ng.m ™).
Dlouhodobé jsou koncentrace olova na celém
tizemi CR velmi nizké a nedosahuji ani poloviny
imisniho limitu, tj. hodnoty dolni meze pro posu-
zovani (250 ng.m ™). Z celkového poctu 48 lokalit,
které méfily koncentrace olova v roce 201712018
doslo k nartistu ro¢ni primérné koncentrace na
40 lokalitach, tj. 83 %, zatimco k poklesu pouze
na 8 lokalitach, tj. 17 %.

Kadmium

Ro¢ni imisni limit kadmia (5 ng.m™) nebyl v roce
2018 prekrocen na zadné lokalité z celkem 52 lo-
kalit s platnym ro¢nim primérem (obr. 1V.6.2).
Nejvyssi rocni primérné koncentrace byly méte-
ny prevazné na lokalitach v okresech Jablonec nad
Nisou a Ostrava-mésto (obr. 1V.6.1). Na dlouho-
dobé¢ nejzatizenéjsi stanici Tanvald-Skolka se pri-
meérna ro¢ni koncentrace oproti roku 2017 zvysila
z3,0ng.m”na 3,2 ng.m".

Dlouhodobé jsou koncentrace kadmia na vétsi-
né izemi CR podlimitni (obr. IV.6.5). Z celko-
vého poctu 42 lokalit, které métily koncentrace
kadmia v roce 2017 1 2018 doslo k nartstu ro¢ni
prumérné koncentrace na 35 lokalitach, tj. 83 %,
zatimco k poklesu pouze na 7 lokalitach, tj. 17 %
(obr. 1V.6.7).

Arsen

Rocni imisni limit arsenu (6 ng.m ) nebyl v roce
2018 prekrocen na zadné lokalité z celkem 52 lo-
kalit s platnym ro¢nim primérem (obr. 1V.6.4).
Nejvyssimi koncentracemi arsenu je nejvice zati-
zen okres Kladno, tizemi hl. m. Prahy a Mostecko
(obr. 1V.6.3). Nejvyssi ro¢ni pramér byl naméien
na lokalit¢ Kladno-Svermov, kde se koncentrace
oproti roku 2017 sniZila z 6 ng.m™> na 3,9 ng.m"".

Dlouhodobé jsou koncentrace arsenu na uzemi
CR, s vyjimkou oblasti Kladna, Prahy a Mostec-

IV.6 HEAVY METALS
IV.6.1 Air pollution by heavy metals in 2018

Lead

The annual pollution limit level for lead (500 ng.m™)
was not exceeded in 2018 at any of the 52 locations
for which a sufficient amount of data was available
for calculation of the valid annual average value.
The highest lead concentrations are repeatedly
measured in the O/K/F-M agglomeration where the
highest annual average (47 ng.m”) was measured
at the Ostrava-Radvanice ZU locality.

The lead concentrations have long been very low
over the whole territory of the Czech Republic and
do not reach even half of the pollution limit level, i.e.
the value of the lower assessment limit (250 ng.m”).
From the total of 48 localities measuring lead con-
centrations in both 2017 and 2018, the annual ave-
rage concentration increased in 40 localities, i.e.
83%, while it decreased in only 8 localities, i.e. 17%.

Cadmium

The annual pollution limit level for cadmium
(5 ng.m) was not exceeded in 2018 at any location
of the total of 52 locations with valid annual aver-
age value (Fig. 1V.6.2). The highest annual average
concentrations were measured mostly at localities
in the Jablonec nad Nisou and Ostrava-mésto dis-
tricts (Fig. IV.6.1). The average annual concentra-
tion at the Tanvald-skolka station, the most affected
site in the long-term, increased from 3.0 ng.m™ to
3.2 ng.m™ compared to 2017.

Cadmium concentrations have long been below the
limit values over most of the territory of the Czech
Republic (Fig. 1V.6.5). Of the total of 42 localities
measuring cadmium concentrations in both 2017
and 2018, the annual average concentration incre-
ased in 35 localities, i.e. 83%, while it decreased in
only 7 localities, i.e. 17% (Fig. IV.6.7).

Arsenic

The annual pollution limit level for arsenic (6 ng.m)
was not exceeded at any locality in 2018 of the to-
tal of 52 locations with valid annual average value
(Fig. 1V.6.4). In the long term, arsenic concentrati-
ons have been measured below the limit values over
most of the Czech Republic. Concentrations above
the limit were measured particularly at the begin-
ning of the evaluated period 2008-2018 at the afo-
rementioned stations in the Kladno region and at the
Ostrava-Marianské hory station (Fig. IV.6.5).

CHMU - Informaéni systém kvality ovzdusi
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ka, podlimitni (obr. 1V.6.6). V nezatizenych ob-
lastech se koncentrace pohybuji nad polovinou
imisniho limitu, v zatizenych oblastech i nad imi-
snim limitem. Z celkového poctu 42 lokalit, kte-
ré mefily koncentrace arsenu v roce 2017 1 2018,
doslo k nartstu ro¢ni priimérné koncentrace na 20
lokalitach, tj. 48 %, zatimco k poklesu na 22 loka-
litach, tj. 52 % (obr. IV.6.8).

Nikl

Ro¢ni imisni limit niklu (20 ng.m) nebyl v roce
2018 prekrocen na zadné z 52 lokalit, pro které
byl k dispozici dostatek udaji pro vypocet platné-
ho ro¢niho pruméru. Nejvyssi koncentrace niklu
jsou opakovan¢ méfeny v aglomeraci O/K/F-M.
Nejvyssi roéni priimér (4 ng.m ) byl naméfen na
lokalité Ostrava-Marianské Hory.

Dlouhodobé jsou koncentrace niklu velmi nizké
na celém tzemi CR a nedosahuji ani poloviny
imisniho limitu, tj. hodnoty dolni meze pro posu-
zovani (10 ng.m™). Z celkového poctu 40 lokalit,
které méfily koncentrace niklu v roce 201712018
doslo k narastu roéni primérné koncentrace na 26
lokalitach, tj. 65 %, zatimco k poklesu pouze na
14 lokalitéach, tj. 35 %.

IV.6.2 Vyvoj koncentraci tézkych kovu

Vyvoj priumérnych ro¢nich koncentraci tézkych
kovl je v poslednich 11 letech mirné klesajici,
ptipadn¢ setrvaly, s vyjimkou né¢kolika vykyvil
v letech 2010, 2012 a 2013 (obr. 1V.6.9). Jejich
pfi¢ina neni zatim dostate¢né objasnéna, je zde
mozny vliv zhorSenych rozptylovych a meteoro-
logickych podminek.

V roce 2010 byly zaznamenany vyssi koncentrace
olova, a to na dopravnich a pramyslovych lokali-
tach.

V letech 2012 az 2015 byly zaznamenany vysoké
az preslimitni koncentrace kadmia na Tanvaldsku
(Liberecky kraj). Oblast Tanvaldu je charakteris-
tickd vysokym zastoupenim sklarského primyslu
(ASKPCR 2014), ktery je vyznamnym zdrojem
emisi kadmia z pouzivanych barev a tavidel (Be-
ranova 2013). V letech 2015 a 2016 zde prob¢hla
ekologizace provozu, coz vedlo ke snizeni ro¢nich
prumérnych koncentraci kadmia pod hranici imi-
sniho limitu.

Na Kladensku byl v hodnoceném obdobi piekra-
¢ovan imisni limit pro arsen do roku 2013. Od
roku 2014 se ro¢ni koncentrace pohybuji tésné
nad hodnotou horni meze posuzovani. Kladensko

The highest average annual concentrations are ob-
served in the Kladno district where the concentrati-
on of 3.9 ng.m” was measured at the Kladno-Sver-
mov locality in 2018, which is the lowest value
for the evaluated period 2008—2018 (in 2017 and
2016, the concentrations of 6 ng.m” and 5 ng.m”’,
respectively, were observed). Furthermore, the
concentration of 3.4 ng.m” was measured at the
Kladno-Vrapice locality and the value of 3 ng.m™
in the Stehelceves locality. Average annual concen-
trations around 3 ng.m’3 are also measured, in the
long term, at the Lom station in the Usti nad Labem
region and at the Tanvald-skolka station in the Li-
berec region. It follows that the highest concentra-
tions of arsenic affect the Kladno area, part of the
territory of the Prague Capital, and the Most and
Tanvald areas (Fig. 1V.6.3 and Fig. 1V.6.6).

From the total of 42 localities measuring arsenic con-
centrations in both 2017 and 2018, the annual average
concentration increased in 20 localities, i.e. 48%, while
it decreased in 22 localities, i.e. 52% (Fig. IV.6.8).

Nickel

The annual pollution limit level for nickel (20 ng.m™)
was not exceeded in 2018 at any of the 45 locations
for which a sufficient amount of data was available
for calculation of the valid annual average value.
The highest nickel concentrations are repeated-
ly measured in the O/K/F-M agglomeration. The
highest annual average value (4 ng.m”) was ob-
served at the Ostrava-Maridanské Hory location.

In the long term, nickel concentrations are very low
in the whole territory of the Czech Republic and do
not even reach half of the pollution limit value, i.e. the
value of the lower assessment threshold (10 ng.m™).
Out of the total of 40 localities measuring nickel con-
centrations in both 2017 and 2018, the annual aver-
age concentration increased in 26 localities, i.e. 65%,
while it decreased in only 14 localities, i.e. 35%.

IV.6.2 Trends in heavy metal concentrations

A trend of the average annual concentrations of
heavy metals have been slightly decreasing or
sustained over the past 11 years, except for some
fluctuations in 2010, 2012 and 2013 (Fig. 1V.6.9).
Their cause is not yet sufficiently clarified, there is
a possible influence of worsening dispersion and
meteorological conditions. In 2010, higher lead
concentrations were observed at traffic and in-
dustrial sites.

Between 2012 and 2015, high to above-limit ca-
dmium concentrations were observed in the Tan-
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je jednou z oblasti, kde probihd kampanové mé-
feni koncentraci tézkych kovl v ramci projektu
TACR (¢. TITSMZP704). Piedbézné vysledky
ukazuji na lokalni vytapéni jako na zdroj vyso-
kych koncentraci arsenu v tomto regionu. Proble-
matika je pfedmétem dal$iho zkoumandi.

V roce 2013 doslo k vyraznému nartstu koncent-
raci niklu na dopravnich stanicich. Od roku 2014
je na primyslovych stanicich pozorovan kolisavy
chod ro¢nich koncentraci niklu.

IV.6.3 Emise tézkych kovu

Do skupiny tézkych kovl jsou fazeny kovy se
specifickou mérnou hmotnosti vétsi nez 4,5 g.cm™
a jejich slouceniny. T¢zké kovy jsou pfirozenou
soucasti fosilnich paliv a jejich obsah v palivu se
li$i podle lokality tézby. Mnozstvi emisi tézkych
kovt pii spalovani fosilnich paliv zavisi piede-
v8§im na druhu paliva, typu spalovaciho zatizeni
a na teploté spalovani, ktera ovlivituje tekavost
tézkych kovl. Emise tézkych kovi vznikaji 1 pii
nckterych technologickych procesech, protoze je
obsahuji vstupni suroviny (napf. zelezna ruda,
kovovy Srot, sklarsky kmen, barviva, sklenéné
sttepy). Vedle uvedenych procest existuje i fada
zdroju fugitivnich emisi obsahujicich tézké kovy
(napf. ¢astice z otérl brzd a pneumatik nebo emi-
se souvisejici se starymi ekologickymi zatézemi
po téZebni a hutnické ¢innosti).

Spalovaci procesy maji ptevazujici vyznam pte-
dev§im u emisi arsenu a niklu. Mezi nejvyznam-
n¢jsi sektory v celorepublikovém métitku patii
1Ala — Vefejna energetika a vyroba tepla, jejiz
podil v roce 2017 na emisich arsenu ¢inil 22,9 %
a na emisich niklu 37,5 % (obr. IV.6.10 a [V.6.12).
Podil sektort vyroby zeleza a oceli (1A2a a 2C1)
byl vyznamny v roce 2017 pfedevsim u emisi olo-
va (22,2 %; obr. IV.6.16). Vliv sektoru 1A4bi —
Lokalni vytapéni domacnosti pievazoval u emisi
kadmia s podilem 51,1 % (obr. IV.6.14) a vyznam-
né se projevoval i u emisi arsenu (34,4 %; obr.
1V.6.10). Vyznamny podil na celkovych emisich
olova tvofi emise z odpalovani ohnostroju a py-
rotechniky (28.4 %, obr. 1V.6.16), které se fadi do
sektoru 2G — Ostatni zdroje. Na emisich kadmia
se sektor 2G podilel 10,5 %, kde hlavnim zdrojem
emisi byl tabakovy kouf (obr. 1V.6.14). Klesaji-
ci trend emisi tézkych kovtu v obdobi 20082017
souvisi s vyvojem emisi suspendovanych ¢astic
(kap. I'V.1.3), na které¢ jsou tyto latky vazané (obr
IV.6.11, 1V.6.13, 1V.6.15 a IV.6.17). K poklesu
emisi tézkych kovi vyznamné ptispéla opatieni
v sektoru vyroby zeleza a oceli, zejména zlepSe-

vald area (the Liberec region). The Tanvald area
is characterized by a high representation of the
glass industry (ASKPCR 2014) which is a signifi-
cant source of cadmium emissions from used paints
and fluxing agents (Beranovad 2013). In 2015 and
2016 the production operation was adapted to be
ecologically favourable which led to a decrease of
annual average cadmium concentrations below the
limit value.

In the Kladno region, the limit value for arsenic
was being exceeded in the period under review
until 2013. Since 2014, annual concentrations
have been just above the upper assessment limit.
Kladno is one of the areas where the campaign
measurement of heavy metal concentrations under
the Technology Agency of the CR project (No. TIT-
SMZP704) takes place. Preliminary results indica-
te local heating as a source of high arsenic concen-
trations in the region. The issue is subject to further
investigation.

In 2013, there was a significant increase in nickel
concentrations at traffic stations. Since 2014, flu-
ctuating annual nickel concentrations have been
observed at industrial stations.

IV.6.3 Emissions of heavy metals

The group of heavy metals comprises metals with
a specific density greater than 4.5 g.cm™ and their
compounds. Heavy metals are a natural compo-
nent of solid fuels and their contents in fuels vary
in dependence on the mining site. The amounts
of heavy metal emissions from the combustion of
solid fuels depends primarily on the kind of fuel,
type of combustion equipment and combustion
temperature, which affects the volatility of the
heavy metals. Heavy metal emissions are also for-
med in some technological processes because they
are contained in the starting materials (e.g. iron
ore, scrap metal, glass batches, coatings, glass
shards). In addition to these processes, there are
also a number of sources of fugitive emissions
containing heavy metals (for example, particles
from abrasion of brakes and tyres or emissions re-
lated to old environmental burdens left by mining
and metallurgical activities).

Combustion processes are of predominant impor-
tance primarily for emissions of arsenic and nickel.
The most significant sectors at a national scale in-
clude 141a — Public electricity and heat producti-
on which contributed 22.9% to arsenic emissions
and 37.5% to nickel emissions in 2017 (Fig. 1V.6.10
and Fig. 1V.6.12). In 2017, significant contributi-
ons from the sectors of iron and steel production
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ni systému odpraseni spékacich past aglomerace.
Technickymi opatfenimi se rovnéz podafilo snizit
emise tézkych kovi pii vyrobé skla. V poslednich
letech dochazi k narGstu objemu sekundarni vy-
roby nezeleznych kovt, zejména hliniku a olova.
Emise tézkych kovu z téchto zdroju jsou velice
proménlivé v zavislosti na kvalité¢ zpracovavané-
ho kovového odpadu.

Vzhledem k ptevazujicimu podilu sektoru vetejné
energetiky a vyroby tepla a sektoru vyroby Zeleza
a oceli je 1 izemni rozlozeni emisi t€zkych kovu
(bez zahrnuti emisi ze sektoru 2G — Ostatni zdro-
je) dané predevsim rozmisténim podnika spadaji-
cich do téchto sektorti. Emise arsenu a niklu jsou
soustiedény v oblastech, ve kterych se nachazeji
tepelné elektrarny a teplarny spalujici uhli (obr.
IV.6.18 a 1V.6.19). Jedna se pfedevsim o podniky
v Usteckém, Stiedoéeském a v Pardubickém kraji.
Emise kadmia a olova izemn¢ ptevazuji v aglo-
meraci O/K/F-M vlivem koncentrace podniki na
vyrobu zeleza a oceli. Ve StiedoCeském kraji je
vyznamné mnozstvi emisi olova do ovzdus$i vna-
Seno ze sekundarni vyroby olova v Kovohutich
Pfibram (obr. IV.6.20 a IV.6.21).

(142a and 2C1) related primarily to lead emissions
(22.2%; Fig. 1V.6.16). The impact of sector 144bi
— Residential: Stationary predominated for cadmi-
um emissions with a share of 51.1% (Fig. 1V.6.14)
and was significant for arsenic emissions (34.4%,
Fig. 1V.6.10). Significant share of total lead emi-
ssions is formed by emissions from triggering of
fireworks and pyrotechnics (28.4%, Fig. 1V.6.16)
which belong to sector 2G — Other sources. The
cadmium emissions accounted for 10.5% from 2G
sector with the main source of emissions being to-
bacco smoke (Fig. 1V.6.14). The decreasing trend in
emissions of heavy metals in the 2008-2017 period
relates to the rate of emissions of suspended par-
ticles (Chap. 1V.1.3) to which these substances are
bound (Fig. IV.6.11, IV.6.13, IV.6.15 and 1V.6.17).
Measures in the sector of production of iron and
steel made a substantial contribution to the decre-
ase in heavy metal emissions, especially the impro-
vements in the dust-removal system for agglome-
ration sintering strands. Technical measures have
also managed to reduce heavy metal emissions in
glass production. In recent years, there has been an
increase in the volume of secondary production of
non-ferrous metals, especially aluminium and lead.
Emissions of heavy metals from these sources are
very variable in dependence on the quality of the
processed scrap metal.

In view of the predominant contribution of the
sector of public electricity and heat production and
the sector of iron and steel production, the terri-
torial distribution of heavy metal emissions (exc-
luding emissions from sector 2G — Other sources)
is determined mainly by the location of production
facilities in these sectors. Emissions of arsenic and
nickel are concentrated in areas in which thermal
power plants and heating plants burning coal are
located (Fig. 1V.6.18 and 1V.6.19). These are pri-
marily enterprises in the Usti, Central Bohemian
and Pardubice regions. Emissions of cadmium and
lead are predominantly produced in the O/K/F-M
agglomeration due to concentration of enterprises
producing iron and steel. A substantial amount of
lead emissions in the Central Bohemian region is
relates to secondary lead production at Kovohute
Pribram (Fig. IV.6.20 and 1V.6.21).
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Obr. 1V.6.1 Pole ro¢ni primérné koncentrace kadmia v ovzdusi, 2018
Fig. IV.6.1 Field of annual average concentration of cadmium in the ambient air, 2018

klasifikace stanic koncentrace [ng_m—Sl3
classification of stations concentration [ng.m~3]
méstska pozadova B <2
urban background L] (_2_3>
pfedméstska pozadova
¢ suburban background ] (35>
venkovska Bl -5
rural
dopravni
traffic
prumyslova
* industrial

z6na
zone
aglomerace
agglomeration
kraj

region

feka

river

Obr. IV.6.2 Roc¢ni primérné koncentrace kadmia mérené na stanicich imisniho monitoringu, 2018
Fig. IV.6.2 Annual average concentrations of cadmium in the ambient air quality network, 2018
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Obr. IV.6.3 Pole ro¢ni primérné koncentrace arsenu v ovzdusi, 2018
Fig. IV.6.3 Field of annual average concentration of arsenic in the ambient air, 2018
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Obr. 1V.6.4 Roéni primérné koncentrace arsenu méfrené na stanicich imisniho monitoringu, 2018
Fig. IV.6.4 Annual average concentrations of arsenic in the ambient air quality network, 2018
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Obr. 1V.6.5 Pétilety pramér roénich primérnych koncentraci kadmia, 2014-2018
Fig. IV.6.5 Five-year average of annual average concentrations of cadmium, 2014-2018
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Obr. IV.6.6 Pétilety pramér roénich priimérnych koncentraci arsenu, 2014-2018
Fig. IV.6.6 Five-year average of annual average concentrations of arsenic, 2014-2018
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Obr. IV.6.7 Roc¢ni praimérné koncentrace kadmia v ovzdusi na vybranych stanicich, 2008-2018
Fig. IV.6.7 Annual average concentrations of cadmium in the ambient air at selected stations, 2008—-2018
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Obr. IV.6.8 Roc¢ni primérné koncentrace arsenu v ovzdusi na vybranych stanicich, 2008—2018
Fig. IV.6.8 Annual average concentrations of arsenic in the ambient air at selected stations, 2008-2018
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Obr. IV.6.9 Trendy roénich charakteristik tézkych kovii v Ceské republice, 2008—-2018
Fig. IV.6.9 Trends of heavy metals annual characteristics in the Czech Republic, 2008-2018
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Obr. IV.6.10 Podil sektorii NFR na celkovych emisich arsenu, 2017
Fig. IV.6.10 Total emissions of arsenic sorted out by NFR sectors, 2017
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Obr. 1V.6.11 Vyvoj celkovych emisi arsenu, 2008—2017
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Fig. IV.6.11 The development of arsenic total emissions, 2008-2017
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Fig. IV.6.12 Total emissions of nickel sorted out by NFR sectors, 2017
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Obr. IV.6.14 Podil sektorii NFR na celkovych emisich kadmia, 2017
Fig. IV.6.14 Total emissions of cadmium sorted out by NFR sectors, 2017
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Obr. IV.6.15 Vyvoj celkovych emisi kadmia, 2008—-2017
Fig. IV.6.15 The development of cadmium total emissions, 2008-2017
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Obr. IV.6.16 Podil sektorii NFR na celkovych emisich olova, 2017
Fig. IV.6.16 Total emissions of lead sorted out by NFR sectors, 2017
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Fig. IV.6.17 The development of lead total emissions, 2008-2017
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IV.7 OXID SIRICITY

IV.7.1 Znecisténi ovzdusi oxidem sificitym
v roce 2018

-----

2018 vzhledem k imisnim limitim pro ochranu
zdravi

Hodnota hodinového imisniho limitu oxidu sifi-
¢itého 350 pug.m” nesmi byt piekrodena vice nez
24x a hodnota 24hodinového limitu 125 pg.m™
vice nez 3x za kalendaini rok. V roce 2018 nebyl
v CR piekro¢en hodinovy ani 24hodinovy imisni
limit oxidu sifi¢itého (SO,) na zadné mefici stani-
ci. V piipad¢ obou imisnich limitt nebyl piekro-
cen legislativné povoleny pocet prekroceni limitni
hodnoty, takze oba imisni limity byly splnény (tab.
XIII1.18 a tab. XIIL.19.

Nicméné v povoleném poctu doslo k prekroceni
hodinové limitni hodnoty 350 pug.m™ na lokalitach
Ostrava-Fifejdy (22x), Ostrava-Piivoz (17x) a Os-
trava-Marianské Hory (2x). K tolerovanému poctu
prekroceni denni limitni hodnoty doSlo na lokalité
Ostrava-Fifejdy (2x). VSechny lokality se nachézeji
v aglomeraci O/K/F-M. Na ostravskych stanicich se
vysoké koncentrace SO, vyskytly v souvislosti s pro-
vadénymi sana¢nimi pracemi pfi odstranovani staré
ekologické zatéze — odpadnich lagun byvalého podni-
ku OSTRAMO v Ostravé-Marianskych Horach'.

V dtsledku zminénych praci, pii kterych se uvol-
fuje mj. oxid sificity, byly nejvyssi hodinové
koncentrace SO, naméfeny na stanicich Ostra-
va-Fifejdy, Ostrava-Pfivoz a Ostrava-Marianské
Hory. Na jinych lokalitach byly koncentrace vy-
razn¢ nizsi. Na stanici Ostrava-Fifejdy dosaho-
valy hodinové koncentrace SO, nejvyssich hodnot
1565 pg.m™ (11. 1. v 11 hod. SEC), 1 481 pg.m™
(27. 1. v 9 hod. SEC) a 1 015 pg.m™ (8. 11.
v 8 hod. SEC). Na stanici Ostrava-Piivoz byly
nejvyssi hodinové koncentrace SO, 908 pg.m™
(15. 1. v 9 hod. SEC), 875 pg.m” (21. 3. ve
21 hod. SEC) a 757 pg.m (30. 8. v 7 hod. SEC).
Na stanici Ostrava-Marianské Hory byly nejvys-
§i hodinové koncentrace této latky 595 pug.m™
(17. 1. v 17 hod. SEC), 462 pg.m” (15. 3. v 16
hod. SEC) a 346 pg.m™ (19. 2. v 10 hod. SEC).

1 Odstranovani staré ekologickeé zatéze v Ostravé-Marianskych
Horach probiha sanaci odpadnich lagun vzniklych ukladanim
odpadu z rafinérské vyroby zahajené na konci 19. stoleti (od
roku 1965 zde byl ukladan téz odpad z regenerace upotie-
benych mazacich oleju statniho podniku OSTRAMO Ostrava,
od roku 1992 OSTRAMO-VIEek a spol., s. r. 0.). K zastaveni
provozu doslo v roce 1996.

IV.7 SULPHUR DIOXIDE

IV.7.1 Air pollution by sulphur dioxide in
2018

Air pollution by sulphur dioxide in 2018 in rela-
tion to the pollution limit value for protection of
human health

The value of the hourly limit of sulphur dioxide at
350 ug.m must not be exceeded more than 24 ti-
mes and the value of the 24-hour limit at 125 ug.m”
more than 3 times per calendar year. In 2018, the
hourly or the 24-hour pollution limit requirements
for sulphur dioxide (SO,) were not exceeded at any
monitoring station in the CR. Concerning both po-
llution limits, the regulatory allowed number of ca-
ses exceeding the limit value has not been greater
so both pollution limit requirements have been ful-
filled (Tab. XIII.18 and XII1.19 ).

However, the hourly limit value of 350 ug.m” was
exceeded in the permitted number of cases in the
Ostrava-Fifejdy (22 times), Ostrava-Privoz (17 ti-
mes) and Ostrava-Marianské Hory (2 times) loca-
lities. The tolerated number of instances exceeding
the daily limit value occurred at the Ostrava-Fifejdy
locality (2 times). All locations are situated in the
O/K/F-M agglomeration. The Ostrava stations ex-
perienced high SO, concentrations in relation to on-
going remediation activities in removing the old en-
vironmental damage — waste lagoons of the former
OSTRAMO company in Ostrava-Maridanské Hory'.

As a result of these activities in which sulphur
dioxide, among other substances, is released, the
highest hourly SO, concentrations were measured
at the Ostrava-Fifejdy, Ostrava-Privoz and Ostra-
va-Maridnské Hory stations. Concentrations were
significantly lower at other sites. At the Ostrava-Fi-
fejdy station, hourly concentrations of SO, reached
the highest values of 1,565 ug.m” (11 January at 11
h CET), 1,481 ug.m” (27 January at 9 h CET) and
1,015 ug.m> (8 November at 8 h CET). The highest
hourly concentrations of SO, at the Ostrava-Privoz
station were 908 ug.m” (15 January at 9 h CET),
875 ug.m” (21 March at 21 h CET) and 757 ug.m”
(30 August at 7 h CET). The highest hourly concen-

1 Remediation of the old environmental damage at Ostrava-
-Marianské Hory proceeds through decontamination of waste
lagoons formed by deposition of waste from refinery producti-
on commencing at the end of 19th century (after 1965, waste
from regeneration of used lubricating oils by the state enter-
prise OSTRAMO Ostrava and, after 1992, also by OSTRA-
MO-Vi¢ek company were also deposited here). Production
operations were terminated in 1996.

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

1 1 7 Zneéisténi ovzdusi na Gzemi Ceské republiky v roce 2018

Air Pollution in the Czech Republic 2018



IV.7 KVALITA OVZDUSIi V CESKE REPUBLICE - OXID SIRICITY
IV.7 AIR QUALITY IN THE CZECH REPUBLIC — SULPHUR DIOXIDE

Nejvyssi 24hodinové koncentrace SO, byly na-
méfeny na stanicich Ostrava-Fifejdy (195 pg.m™
a 164 ug.m™), Ostrava-Radvanice ZU (114 pg.m™),
Ostrava-P¥ivoz (100 pg.m™), Cesky Té&sin
(79 pg.m) a Ostrava-Maridnské Hory (73 pg.m™).

25. nejvyssi hodinova koncentrace SO, dosahova-
la nejvyssich hodnot na stanicich Ostrava-Fifejdy
(318 pg.m™), Ostrava-Ptivoz (285 pg.m™), Ostra-
va-Radvanice ZU (138 pg.m™), Ostrava-Marianské
Hory (121 ug.m ™) a Cesky T&in (103 pg.m™). Ctvr-
ta nejvyssi 24hodinova koncentrace SO, doséahla
nejvysSich hodnot v podstaté na stejnych stani-
cich Ostrava-Fifejdy (107 pg.m), Ostrava-Piivoz
(92 pg.m’), Ostrava-Radvanice ZU (77 pg.m™)
a Cesky T&8in (43 pg.m™).

Na 99,9 % plochy CR byly 24hodinové koncen-
trace SO, pod dolni mezi pro posuzovani (LAT).
Pouze na méné¢ nez 0,1 % uzemi byla dolni mez
pro posuzovani piekroc¢ena. Tyka se to pouze mésta
Ostravy (obr. IV.7.1). Bodovymi znackami jsou na
stanicich znadzornény 24hodinové koncentrace SO,
meéfené na stanicich imisniho monitoringu (obr.
IV.7.2).

Znecisténi ovzdusi oxidem siFicitym v roce 2018
vzhledem k imisnim limitim pro ochranu eko-
systému a vegetace

Na venkovskych lokalitach nebyl v roce 2018 pie-
kroc¢en imisni limit pro ro¢ni ani zimni prameér-
nou koncentraci (tab. XIII.21 a XII1.22). Nejvyssi
zimni primérnd koncentrace byla zaznamenana
na lokalitich Krupka (10,4 png.m”), Vé&fovice
(8,9 pg.m>) a Lom (8,5 pg.m ). Ro¢ni primérna
koncentrace dosahla maxima na stejnych lokali-
tach Vérovice (7,8 pg.m ), Krupka (7,4 ug.m”)
aLom (7,1 ug.m™).

K ptekroceni horni meze pro posuzovani (UAT)
ro¢ni primérné koncentrace SO, doslo v roce
2018 pouze na malych plochach Usteckého, Kar-
lovarského, StiedoCeského, Zlinského a Morav-
skoslezského kraje (obr. IV.7.3; tab. XII1.20). Ve
stejnych krajich doslo k ptekroceni UAT prameér-
né koncentrace za zimni obdobi 2018/2019 (obr.
IV.7.4).

Pro konstrukci obou map (obr. IV.7.3 a obr. IV.7.4)
byly pouzity vSechny pozad’ové stanice mefici
SO, s ptihlédnutim k jejich klasifikaci. Bodovymi
znackami jsou v mapach vyznaceny pouze stanice
venkovské, jelikoz pouze na téchto lokalitich se
hodnoti zimni a ro¢ni primérné koncentrace SO,
vzhledem k imisnimu limitu pro ochranu ekosysté-
mi a vegetace.

trations of this substance at the Ostrava-Marianské
Hory station were 595 ug.m” (17 January at 17 h
CET), 462 ug.m> (15 March at 16 h CET), and
346 ug.m” (19 February at 10 h CET).

The highest 24-hour SO, concentrations were mea-
sured at Ostrava-Fifejdy (195 ug.m” and 164 ug.m>),
Ostrava-Radvanice ZU (114 ug.m™), Ostrava-Pri-
voz (100 ug.m>), Cesky Tésin (79 ug.m™), and Os-
trava-Maridanské Hory (73 ug.m”) stations.

The 25th highest SO, hourly concentration attained
the highest values at the Ostrava-Fifejdy (318 ug.m>),
Ostrava-Privoz (285 ug.m”), Ostrava-Radva-
nice ZU (138 ug.m™), Ostrava-Marianské Hory
(121 ug.m>) and Cesky Tésin (103 ug.m™) stati-
ons. The fourth highest 24-hour concentration of
SO, attained the highest values practically at the
same stations, namely Ostrava-Fifejdy (107 ug.m”),
Ostrava-Privoz (92 ug.m”), Ostrava-Radvanice
ZU (77 ug.m™), and Cesky Tésin (43 ug.m™).

Over 99.9% of the area of the Czech Republic, the
24-hour concentrations of SO, were under the lower
assessment threshold (LAT). LAT was exceeded over
only less than 0.1% of the territory. This applies only
to the city of Ostrava (Fig. IV.7.1). The point symbols
at the stations designate 24-hour SO, concentration

measured at the air quality monitoring stations (Fig.
1V7.2).

Air pollution by sulphur dioxide in 2018 in rela-
tion to the pollution limit value for protection of
ecosystems and vegetation

In 2018, neither the annual nor winter average
concentrations exceeded the pollution limit va-
lue at rural locations (Tab. XIII.21 and XIII1.22).
The highest winter average concentrations were
recorded at the Krupka (10,4 ug.m?), Vérnovice
(8.9 ug.m>), and Lom (8.5 ug.m™) locations. The
annual average concentrations attained maximum
values at the same locations Vériovice (7.8 ug.m>),
Krupka (7.4 ug.m), and Lom (7.1 ug.m™).

The upper assessment threshold (UAT) for the an-
nual average SO, concentration was exceeded in
2018 over only small areas in t he Usti nad Labem,
Karlovy Vary, Central Bohemian, Zlin and Moravi-
an—Silesian regions (Fig. IV.7.3; Tab. XII1.20). The
average concentration in the winter of 2018/2019
exceeded UAT in the same regions (Fig. 1V.7.4).

All the background stations measuring SO,, taking
into account their classification, were used to con-
struct the two maps (Fig. IV.7.3 and 1V.7.4). On the
maps, point symbols designate only rural stations
because only at these locations the average winter
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IV.7.2 Vyvoj koncentraci oxidu sifi¢itého

K vyraznému snizeni imisnich koncentraci SO, do-
Slo po roce 1998 v souvislosti s nabytim t¢innosti
zékona ¢. 309/1991 Sb. a splnénim predepsanych
emisnich limitti. Od té doby ro¢ni primeérné kon-
centrace této latky nepfekrocily na venkovskych
lokalitdch stanoveny imisni limit 20 pg.m™. V roce
2008 doslo na celém tzemi CR k dalsimu sniZeni
koncentraci SO,. V letech 2009 a 2010 bylo naopak
zaznamendano mirné zvyseni znecisténi SO,, ale od
roku 2011 do roku 2016 je patrny dalsi klesajici
trend. V roce 2017 byl klesajici trend pierusen a do-
$lo naopak k vzestupu koncentraci SO, (obr. IV.7.6
a IV.7.7). V roce 2018 se prumérné koncentrace
této latky na vétsiné typut lokalit mezirocné snizily.
Naopak k vyraznému vzestupu doslo u hodinovych
koncentraci SO, na primyslovych a méstskych lo-
kalitach (obr. IV.7.6). Tento vzestup ovlivnily kon-
centrace naméfené na lokalitach Ostrava-Fifejdy,
Ostrava-Piivoz a Ostrava-Marianské Hory, které
nekolikanasobné vzrostly v diisledku opakovanych
kratkodobych epizod extrémnich emisi SO,, vzni-
kajicich pfi sanacnich pracich na odpadnich lagu-
nach byvalého podniku OSTRAMO.

V ro¢nim a zimnim priméru je patrny mirny po-
kles koncentraci SO, v roce 2018 a za obdobi
2018/2019. Tento pokles je viditelny jak u vSech
venkovskych lokalit, tak i u kategorie regionalnich
lokalit (obr. IV.7.8).

Celkovy klesajici trend koncentraci SO, je zpi-
soben poklesem emisi, odsifenim uhelnych elek-
traren a zménou pouzivanych paliv (viz trendy ve
vyvoji emisi v kap. II). V1iv na meziro¢ni kolisani
koncentraci této latky maji rovnéz v jednotlivych
letech odlisné meteorologické a rozptylové pod-
minky.

Od roku 2008 je patrny klesajici trend ve vyvoji
4. nejvyssi 24hodinové a 25. nejvyssi hodinové
koncentrace SO, na vétsSin¢€ vybranych lokalit (obr.
IV.7.5). Tento klesajici trend je jesté vice zfetelny
v letech 2011-2016. V roce 2017 byl pokles zasta-
ven a v roce 2018 opét obnoven na vétsSing lokalit.
Vyrazny vzestup koncentraci této latky se v roce
2018 tykal pouze tii ostravskych lokalit Fifejdy,
Ptivoz a Marianské Hory, a to v disledku ovlivnéni
pti sanacich lagun OSTRAMO, jak jiz bylo diive
v textu uvedeno.

IV.7.3 Emise oxidu siri¢itého

Zdrojem emisi oxidu sifi¢itého je predevSim spa-
lovani pevnych fosilnich paliv, ktera obsahuji siru.
V roce 2017 pochazelo v celorepublikovém méfit-

and annual average SO, concentrations are mea-
sured in relation to the pollution limit values for
protection of ecosystems and vegetation.

IV.7.2 Trends in sulphur dioxide
concentrations

A substantial reduction in SO, concentrations
occurred after 1998 in connection with coming
into effect of Act No. 309/1991 Coll. and ensuring
compliance with the prescribed emission limits.
Since then, the annual average concentrations
of this substance at rural locations have not ex-
ceeded the set pollution limit value of 20 ug.m.
A further reduction in SO, concentrations occu-
rred over all the Czech Republic in 2008. On the
other hand, there was a slight increase in pollu-
tion by SO, in 2009 and 2010; however a further
decreasing trend is apparent between 2011 and
2016. A decreasing trend discontinued in 2017
and, conversely, the SO, concentrations increased
(Fig. IV.7.6 and 1V.7.7). In 2018, the average con-
centration of this substance decreased in most ty-
pes of sites inter-annually. On the contrary, there
was a significant increase in hourly SO, concent-
rations in industrial and urban areas (Fig. 1V.7.6).
This increase was affected by concentrations mea-
sured at the Ostrava-Fifejdy, Ostrava-Privoz and
Ostrava-Marianské Hory localities which incre-
ased several times as a result of repeated short-
-term episodes of extreme SO, emissions arising
from remediation work on waste lagoons of the
former OSTRAMO company.

The annual and winter averages show a sli-
ght decrease in SO, concentrations in 2018 and
2018/2019. This decrease is apparent in all rural
localities as well as in the category of regional
localities (Fig. 1V.7.8).

The overall decreasing trend in SO, concentrations

follows a reduction in emissions, sulphur removal
in coal-fired power plants and a change in the fuel
types in use (see the emission trends in Chap. Il).
The varying meteorological and dispersion con-
ditions in particular years also had an impact on
the inter-annual variations in the concentrations of
this substance.

Since 2008, a decreasing trend has been apparent
in the 4th highest 24-hour and 25th highest hou-
rly SO, concentrations at a majority of selected
locations (Fig. 1V.7.5). This decreasing trend is
even more apparent in the 2011-2016 period. The
decline discontinued in 2017 and it again resumed
in most locations in 2018. Significant increase in
concentrations of this substance in 2018 concerned
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ku ze sektoru 1Ala — Verejna energetika a vyroba
tepla 51,7 % emisi SO, a ze sektoru 1 A4bi — Lokal-
ni vytapéni doméacnosti 20,6 % (obr. IV.7.9). K po-
klesu emisi SO, v obdobi 2008-2017 doslo po roce
2012 v duasledku piipravy zdrojii na plnéni pfis-
néjSich emisnich limitt (obr. IV.7.10). Vzhledem
k prevazujicimu vlivu sektoru Vefejnad energetika
a vyroba tepla jsou emise SO, koncentrovany do
Usteckého, Moravskoslezského a Stfedogeského
kraje, ve kterych se nachazeji vétsi energetické vy-
robni celky (obr. IV.7.11).

only three localities of Fifejdy, Privoz and Marian-
ské Hory, as a result of the impact of remediation
of the OSTRAMO lagoons, as previously mentioned
in the text.

IV.7.3 Sulphur dioxide emissions

Sulphur dioxide emissions originate mainly from
the combustion of solid fossil fuels containing
sulphur. In 2017, at a national scale, 51.7% of
SO, emissions originated from sector 14A1a — Pu-
blic electricity and heat production and 20.6%
from sector 144bi — Residential: Stationary (Fig.
1V.7.9). A reduction in SO, emissions in the 2008—
2017 period took place after 2012 as a result of
preparation of sources for stricter emissions limits
(Fig. IV.7.10). In view of the predominant effect of
the sector of public electricity and heat producti-
on, SO, emissions appear mostly in the Usti, Mo-
ravian-Silesian and Central Bohemian regions in
which the larger energy production facilities are
located (Fig. 1V.7.10).
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Obr. IV.7.1 Pole 4. nejvyssi 24hod. koncentrace SO,, 2018
Fig. IV.7.1 Field of the 4" highest 24-hour concentration of SO,, 2018
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Obr. IV.7.2 4. nejvysSi 24hod. koncentrace SO, mérené na stanicich imisniho monitoringu, 2018
Fig. IV.7.2 4" highest 24-hour concentrations of SO, in the ambient air quality network, 2018
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Obr. IV.7.3 Pole roéni priimérné koncentrace SO,, 2018
Fig. IV.7.3 Field of annual average concentration of SO,, 2018
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Obr. IV.7.4 Pole primérné koncentrace SO, v zimnim obdobi 2018/2019
Fig. IV.7.4 Field of average concentration of SO, in the winter period 2018/2019
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Fig. IV.7.5 4" highest 24-hour concentrations and 25th highest hourly concentrations of SO, at selected
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Obr. IV.7.6 Trendy roénich charakteristik SO, (25. nejvyssi 1hod. koncentrace) v Ceské republice, 20082018
Fig. IV.7.6 Trends of SO, annual characteristics (25" highest hourly concentration) in the Czech republic,
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Fig. IV.7.8 Trends of SO, annual characteristics in the Czech republic, 2008-2018
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Obr. IV.7.9 Podil sektori NFR na celkovych emisich SO,, 2017
Fig. IV.7.9 Total emissions of SO, sorted out by NFR sectors, 2017
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Fig. IV.7.10 The development of SO, total emissions, 2008-2017
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Obr. IV.7.11 Emisni hustoty oxidu sifi¢itého ze étvercli 5x5 km, 2017
Fig. IV.7.11 Sulphur dioxide emission density from 5x5 km squares, 2017
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IV.8 OXID UHELNATY

IV.8.1 Znecisténi ovzdusi oxidem
uhelnatym v roce 2018

V roce 2018 nebyl, stejné jako v predchozich
letech, v CR piekroten 8hodinovy imisni limit
oxidu uhelnatého (CO) na zadné z 18 lokalit, na
kterych bylo k dispozici dostate¢né mnozstvi na-
méfenych dat pro hodnoceni kvality ovzdusi (tab.
XIII.23). Celkem bylo CO méteno na 23 lokali-
tach. Nejvyssi denni 8hodinova pramérna kon-
centrace CO byla naméfena na lokalité Ostrava-
-Radvanice ZU (3 888 pg.m™), pfi¢emz imisni
limit je 10 000 ug.m™. Jde o velmi exponovanou
¢ast mésta ovlivnénou primyslem, dopravou i lo-
kalnimi zdroji emisi. V poradi druha nejvyssi 8ho-
dinova koncentrace CO byla namétena na lokalité
Vratimov (2 296 pg.m™), ktera je klasifikovana
jako pramyslova a kde by bylo mozné piedpokla-
dat také urcité ovlivnéni z nedaleké komunikace
Datyniska. Tieti nejvyssi 8hodinova koncentrace
této latky byla naméfena na venkovské lokalité
Tobolka-Certovy schody (2 232 pg.m™), kde lze
predpokladat ovlivnéni z blizké Vapenky Certovy
schody.

Zvysené koncentrace CO se vyskytuji pfedevsim
na méstskych lokalitach ovlivnénych dopravou,
proto bylo zachovano méteni této latky na loka-
litach klasifikovanych jako dopravni. Na mést-
skych a venkovskych pozad’'ovych lokalitach se
pohybuji koncentrace CO hluboko pod imisnim
limitem s vyjimkou lokality Tobolka-Certovy
schody.

IV.8.2 Vyvoj koncentraci oxidu uhelnatého

Na obr. IV.8.1 je patrny klesajici trend maximalni
denni 8hodinové koncentrace CO na vétsing loka-
lit v CR. V roce 2018 byly ve srovnani s piedcho-
klesu koncentraci CO doslo na vSech lokalitach
CR, kde probihalo mé&feni v obou letech. Vyrazny
pokles byl v roce 2018 zaznamendn na lokalité
Ostrava-Marianské Hory, kde se v pfedchozim
roce projevil vzestup v souvislosti se smogovou
situaci.

IV.8.3 Emise oxidu uhelnatého

Oxid uhelnaty je produktem spalovani paliv ob-
sahujicich uhlik za nizké teploty a nedostatku
spalovaciho vzduchu. Nejvetsi mnozstvi emisi
CO vznika v sektoru 1A4bi — Lokalni vytapéni
domacnosti, ktery se v roce 2017 podilel na ce-

IV.8 CARBON MONOXIDE

IV.8.1 Air pollution by carbon monoxide
in 2018

Similar to previous years, the 8-hour pollution limit
value for carbon monoxide (CO) was not exceeded
in the Czech Republic in 2018 at any of 18 locati-
ons for which a sufficient amount of measured data
was available for evaluating the air quality (Tab.
XII1.23). Overall, CO was measured at 23 locati-
ons. The highest daily 8-hour average CO concent-
ration was measured at the Ostrava-Radvanice ZU
location (3,888 ug.m”) when the pollution limit
value is 10,000 ug.m. This is a very exposed part
of the city affected by industry, traffic and local
emission sources. The second highest 8-hour CO
concentration was measured at the Vratimov loca-
tion (2,296 ug.m), classified as industrial, where
it was also possible to expect certain influence from
the nearby Datyniska road. The third highest 8-hour
CO concentration was measured at the Tobolka-
-Certovy schody rural location (2,232 ug.m), po-
ssibly assuming influence from the nearby Certovy
schody lime production facility.

Elevated CO concentrations occur primarily at
urban locations affected by traffic and thus mea-
surement of this substance was retained at locali-
ties classified as traffic sites. At urban and rural
background locations, the CO concentrations vary
well below the pollution limit values, except for the
Tobolka-Certovy schody location.

IV.8.2 Trends in carbon monoxide
concentrations

A decreasing trend in the maximum daily 8-hour
CO concentrations can be seen at most locations
in the Czech Republic as shown in Fig. IV.8.1. CO
concentrations were at lower level in 2018 compa-
red to the previous year. CO concentrations decre-
ased at all locations in the Czech Republic where
measurements were taken in both years. A signi-
ficant decrease was recorded in 2018 in the Ost-
rava-Marianské Hory locality where the previous
year showed a rise in connection with the smog
situation.

1V.8.3 Carbon monoxide emissions

Carbon monoxide is a product of combustion of
carbon-containing fuels at low temperatures and
insufficient availability of air for combustion. The
greatest amounts of CO are formed in sector 144bi
— Residential: Stationary which produced 67.8% of
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lorepublikovych emisich 67,8 %. Mezi dalsi vy-
znamné zdroje patfily sektory 1A2a — Spalovaci
procesy v pramyslu a stavebnictvi: Zelezo a ocel
(11,3 %) a 1A3bi — Silni¢ni doprava: Osobni auto-
mobily (7,3 %; obr. IV.8.2). Klesajici trend emisi
CO v letech 2008-2017 (obr. 1V.8.3) byl zptisoben
predevsim pfirozenou obnovou vozového parku
a poklesem produkce Zeleza a oceli po roce 2007.
Vzhledem k pfevazujicimu vlivu sektoru 1A4bi
je tento trend vyrazné ovlivnén vyvojem spotieby
pevnych paliv v domécnostech (obr. 11.7).

V jednotlivych oblastech CR se podil sektoril na
celkovych emisich 1isi podle konkrétni skladby
zdroji v dané oblasti (obr. 1V.8.4). Vlivem pfe-
vladajiciho podilu lokalniho vytapéni jsou emise
CO v CR rozlozeny po celém uzemi obydlené
zastavby. Vliv dopravy ptrevlada podél dalnic,
komunikaci s intenzivni dopravou a ve vétSich
méstskych celcich. Velké mnozstvi emisi CO
v aglomeraci O/K/F-M pochazi z vyroby zeleza
a oceli.

national emissions in 2017. Other important sour-
ces included sectors 142a — Stationary combustion
in manufacturing industries and construction: Iron
and steel (11.3%) and 143bi — Road transport: Pa-
ssenger cars (7.3%) (Fig. 1V.8.2). The decreasing
trend in CO emissions in 2008—2017 (Fig. 1V.8.3)
was caused primarily by natural renewal of the
vehicle fleet and a reduction in the production of
iron and steel after 2007. In view of the predomi-
nant effect of sector 144bi this trend is substantia-
lly affected by evolution in consumption of solid
fuels by households (Fig. 11.7).

In the regions of the Czech Republic the contribu-
tions of the sectors differ in relation to the compo-
sition of sources in a given area (Fig. IV.8.4). Due
to predominant effect of the local heating, CO emi-
ssions in the Czech Republic are distributed over
the entire territory of residential buildings. The im-
pact of transportation dominates along motorways,
roadways with high traffic levels and in the larger
urban units. The large amount of CO emissions in
the O/K/F-M agglomeration is originates from the
production of iron and steel.
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Obr. IV.8.1 Maximalni denni 8hod. klouzavé priimérné koncentrace CO na vybranych stanicich, 2008—2018
Fig. IV.8.1 Maximum hourly 8-hour running average concentrations of CO at selected stations, 2008-2018
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Obr. IV.8.2 Podil sektori NFR na celkovych emisich CO, 2017
Fig. IV.8.2 Total emissions of CO sorted out by NFR sectors, 2017
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IV.8 KVALITA OVZDUSi V CESKE REPUBLICE - OXID UHELNATY
IV.8 AIR QUALITY IN THE CZECH REPUBLIC — CARBON MONOXIDE
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Obr. 1V.8.3 Vyvoj celkovych emisi CO, 2008-2017
Fig. IV.8.3 The development of CO total emissions, 2008-2017

mé&rné emise [t.km2.rok™'] .
specific emissions [t.km™.year?] 26%

u Ostatni / Other

® 1A3biv — Silni¢ni doprava: Mopedy a motocykly / Road
transport: Mopeds and motorcycles

1A1a — Vefejna energetika a vyroba tepla / Public
electricity and heat production

® 1A2f — Spalovaci procesy v primyslu a stavebnictvi:
Mineralni nekovové produkty / Stationary combustion in
manufacturing industries and construction: Non—-metallic
minerals

= 1A4cii — Zemédélstvi, lesnictvi, rybolov: Nesilni¢ni vozidla
a ostatni stroje / Agriculture/Forestry/Fishing: Off-road
vehicles and other machinery

m2C1 - Vyroba Zeleza a oceli / Iron and steel production

® 1A3bi — Silni¢ni doprava: Osobni automobily / Road
transport: Passenger cars

B 1A2a — Spalovaci procesy v prumyslu a stavebnictvi:
Zelezo a ocel / Stationary combustion in manufacturing
industries and construction: Iron and steel

® 1A4bi — Lokalni vytapéni domacnosti / Residential:
Stationary

Dsos
47 >0.5-1 2000 -]
7 >1-5 1800 |
«7 >5-10 i

1600 —

a >10-100

& >100-1000 "7

1200
1000
800 |
600 |
400

Obr. 1V.8.4 Emisni hustoty oxidu uhelnatého ze étverct 5x5 km, 2017
Fig. IV.8.4 Carbon monoxide emission density from 5x5 km squares, 2017
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IV.9 LATKY BEZ IMISNIHO LIMITU

1V.9.1 Tékavé organické latky

Tekavé organické latky (VOC) hraji dulezitou
ulohu v chemii ovzdusi, a tedy i1 v oxidacni sile
atmosféry, coz ovliviiuje stav a kvalitu ovzdusi.
Spolu s oxidy dusiku se VOC vyznamné podili
na procesu tvorby prizemniho ozonu a dalSich
fotooxida¢nich znecistujicich latek. Pfemény
a odbouravani VOC zpravidla zacéinaji reakci
s hydroxylovym radikalem (Viden 2005). Podle
zédkona o ochran¢ ovzdusi je tekavou organickou
latkou jakakoli organickd slouc¢enina nebo smés
organickych sloucenin, s vyjimkou metanu, ktera
ma pii 20 °C tlak par 0,01 kPa nebo vice, nebo ma
odpovidajici tékavost za konkrétnich podminek
jejiho pouziti. Vzhledem k rozsahu rizné dlouhé
reaktivity jednotlivych VOC a k jejich mnozstvi
nebyl u téchto latek stanoven imisni limit.

Monitoring VOC byl do programu EMEP zatazen
na zaklade¢ rozhodnuti EMEP Workshop on Mea-
surements of Hydrocarbons/VOC v Lindau 1989
(EMEP 1990). Vlastni méfeni bylo na Narodni
atmosférické observatofi (NAO) Kosetice zaha-
jeno v prubéhu roku 1992, o tii roky pozdéji jej
pak doplnilo identické méfeni na stanici Praha-
-Libus. V ramci EMEP byl zpocatku monitoring
realizovan na péti stanicich, ale v prub¢hu 20 let
se pocet stanic i rozsah méfenych uhlovodiki né-
kolikrat zménil. Na NAO KoSetice se podatilo
udrzet homogenni fadu métfeni az do soucasnos-
ti. Od roku 2011 byla NAO Kosetice zapojena do
projektu ACTRIS, realizovaného v ramci EU 7th
Framework Programme INFRA-2010-1-1.1.16:
Research Infrastructures for Atmospheric Rese-
arch. Na tento projekt navazal nastupnicky pro-
jekt ACTRIS-2 pod H2020-INFRAIA-20142015,
realizovany v obdobi 5/2015-4/2019. Problema-
tika VOC byla feSena v pracovni skupin¢ Trace
gases networking: Volatile organic carbon and
nitrogen oxides s cilem zkvalitnit a harmonizo-
vat méfeni VOC v Evropé. V ramci projektu byly
vyvinuty standardni operacni postupy a testova-
ny nejlepsi méfici techniky pro zajisténi kvality.
Laborator CHMU se pravidelng ucastnila round
robin testu, kde v oblasti vlastni analyzy VOC
vysledky potvrdily, ze laboratot vyhovuje dopo-
rucovanym parametrim GC-systému a spliiuje
u veétSiny latek pozadované nejistoty jak ve stan-
dardech, tak v realnych vzorcich. Po ukonceni
projektu ACTRIS-2 v roce 2019 budou aktivity
v oblasti monitoringu a vyzkumu VOCs pokraco-
vat v ramci panevropské vyzkumné infrastruktu-

IV.9 POLLUTANTS WITHOUT SET LIMIT
VALUES

IV.9.1 Volatile organic compounds

Volatile organic compounds (VOCs) play an important
role in atmospheric chemistry and thus in the oxidati-
on strength of the atmosphere, affecting the condition
and quality of the air. Together with nitrogen oxides,
VOCs play an important role in the process of forma-
tion of ground-level ozone and other photo-oxidation
pollutants. Conversion and decomposition of VOCs is
usually initiated by reaction with a hydroxyl radical
(Viden 2005). According to the Air Protection Act, a
volatile organic compound is any organic compound
or mixture of organic compounds, except methane, that
has a vapour pressure of 0.01 kPa at 20 °C or has co-
rresponding volatility under the specific conditions of
its use. Because of the range of variously long reactivity
of particular VOCs and their amounts, pollution limit
levels were not established for these substances.

Monitoring of VOCs was included in the EMEP
programme on the basis of a decision by the EMEP
Workshop on Measurements of Hydrocarbons/VOCs in
Lindau in 1989 (EMEP 1990). Regular measurement
at the National Atmospheric Observatory KoSetice
(NAO Kosetice) was launched during 1992 and three
years later it was supplemented by the identical measu-
rement at the Praha-Libus station. In the framework of
EMERP, initially measurements were made at five stati-
ons, however, over 20 years the number of stations and
range of measured hydrocarbons has changed several
times. A homogeneous series of measurements has well
been maintained at NAO Kosetice until now. Since
2011, NAO Kosetice has been involved in the ACTRIS
project, carried out in the context of the EU 7th Frame-
work Programme INFRA-2010-1-1.1.16: Research In-
frastructures for Atmospheric Research. The successor
project ACTRIS-2 under H2020INFRAIA-20142015
followed on from this project and is being implemen-
ted in the May 2015—April 2019 period. The subject of
VOCs is part of the work of the Trace gases networking
working group: Volatile organic carbon and nitrogen
oxides, in an attempt to improve and harmonise VOC
measurements in Europe. In the framework of the pro-
Ject, standard operational procedures were developed
and the best measuring techniques for ensuring quality
were tested. The CHMI laboratory regularly participa-
ted in a round robin test where the results of the ana-
lyses of VOCs confirmed that the laboratory complies
with the recommended parameters of the GC system
and meet the required uncertainty values for all the sub-
stances in both standards and real samples. Following
the completion of the ACTRIS-2 project in 2019, VOCs
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ry ACTRIS. Primérné ro¢ni koncentrace vétSiny
VOC na stanicich NAO Kosetice i Praha-Libus
vykazuji béhem 25 let monitoringu statisticky
vyznamny sestupny trend, ktery reflektuje pokles
emisi VOC jak v CR, tak v celém stfedoevrop-
ském prostoru (tab. IV.9.1.1). Trend koncentra-
ci etanu je mnohem vyraznéjsi na predmeéstské
stanici Praha-Libu$ nez na pozad'ové NAO Ko-
Setice. Vyjimkou je pouze isopren, ktery je pii-
rodniho ptivodu (je emitovan listnatymi stromy)
a na obou stanicich vykazuje vzestupny trend.
Obecné lze konstatovat, ze koncentrace hlavnich
VOC byly v 90. letech minulého stoleti na pted-
méstské trovni o cca 150-200 % vyssi nez na
pozad’ové stanici. V posledni dekadé se rozdily
mezi obéma stanicemi vyrazné zmensuji.

Vysledky ziskané v roce 2018 nijak nevybocu-
ji z dlouhodobych trendt (tab. 1V.9.1.1). Ro¢ni
chod vétsiny VOC reflektuje emisni Grovng, tedy
maximalni hodnoty v zimé a minima v 1ét¢, pou-
ze u isoprenu je tomu naopak (obr. IV.9.1.1).

Z aktualni zpravy o mefeni VOC v ramci EMEP
(Solberg et al. 2018) vyplyva, Ze koncentrace
VOC v regionalnim méftitku kontinualné klesa-
ji, a reflektuji tak sestupny trend emisi. Uroven
koncentraci na NAO Kosetice je srovnatelna
s némeckymi, Svycarskymi a francouzskymi sta-
nicemi. U etanu je ¢eska stanice dlouhodobé cha-
rakterizovana niz§imi ro¢nimi priméry. U vétsi-
ny VOC jsou naméiené hodnoty v zimé obvykle
velmi podobné némeckym stanicim, zatimco
v 1été€ jsou u hodnoty na NAO KosSetice mirné
nizsi.

Zenevsky protokol o redukci emisi VOC a jejich
transhranié¢nim pienosu byl piijat v listopadu
1991 a vstoupil v platnost v zaii 1997 (UN-ECE
1991). Protokol obsahoval tfi moznosti redukce
VOC:

1. 30% redukce emisi VOC do roku 1999, pfii-
¢emz jako zéklad byly pouzity roky 1984
a 1990;

2. Stejna redukce jako v bod¢ (1) a zajistit, aby
celkové narodni emise 1999 neptesahly uro-
ven roku 1988;

3. Kde emise 1988 nepiekracuji stanovené li-
mity, mohou staty pfijmout jako emisni strop
urovei roku 1999.

V roce 1999 byl piijat Goteborsky protokol
ke zmirnéni acidifikace, eutrofizace a dopa-
du prizemniho ozonu, ktery vstoupil v platnost
17. kvétna 2005 (UN-ECE 1999). Protokol ob-
sahuje emisni stropy pro rok 2010 pro ¢tyfi po-

monitoring and research activities will continue within
the pan-European ACTRIS research infrastructure.
The average annual VOC concentrations at the NAO
Kosetice and the Praha-Libus stations over 25 years
of monitoring exhibit a statistically significant decre-
asing trend reflecting the decrease in VOC emissions
both in the Czech Republic and also in the entire Eu-
ropean area (Tab. IV.9.1.1). The trend in ethane con-
centrations is much stronger at the suburban station
of Praha-Libus than at the background NAO Kosetice.
The only exception is isoprene which is of natural ori-
gin (emitted by broad-leaved trees), which exhibited an
increasing trend at both stations. In general, it can be
stated that the concentrations of the main VOCs at the
suburban levels in the 1990's were approx. 150-200%
higher than at the background station. The differences
between the two stations have decreased substantially
in the past decade.

The results obtained in 2018 do not in any way de-
viate from the long-term trends (Tab. 1V.9.1.1). The
annual variation in most VOC concentrations re-
flects the emission levels and thus maximum values
in the winter and minima in the summer; the situa-
tion is the opposite only for isoprene (Fig. 1V.9.1.1).

1t follows from the current report on VOC measure-
ments in the context of EMEP (Solberg et al. 2018)
that the VOC concentrations continuously decrease
on a regional scale and thus reflect the decreasing
trend in emissions. The concentration level at NAO
Kosetice is comparable with those at the German,
Swiss and French stations The Czech station has
long been characterised by lower annual average
ethane concentrations. For most VOCs the concent-
rations measured in the winter are usually similar to
those at German stations, while the values at NAO
Kosetice are slightly lower in the summer.

The Geneva Protocol concerning the Control of
Emissions of Volatile Organic Compounds or their
Transboundary Transmission was adopted in No-
vember 1991 and came into effect in September
1997 (UN-ECE 1991). The Protocol contained three
options for reducing VOCs:

1. 30% reduction in VOC emissions by 1999, where
the base values were those for 1984 and 1990;

2. the same reduction as under (1) and the provision
that the overall national emissions in 1999 do not
exceed the 1988 level;

3. where 1988 emissions did not exceed the set li-
mits, countries could adopt the 1999 level as the
emission ceiling.

In 1999, the Géteborg Protocol to Abate Acidifica-

tion, Eutrophication and Ground-level Ozone was
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Tab. 1V.9.1.1 Primérné ro¢ni koncentrace VOC v ovzdusi na stanicich Kosetice a Praha-Libus

Tab. IV.9.1.1 Average annual concentrations of VOC in the ambient air at stations KoSetice and

Prague-Libus

Tékava organicka latka Roéni pramér [ug.m™]
Volatile organic Kosetice Pha4-Libus
Eee 1995 | 2000 | 2005 | 2010 | 2018 | 1995 | 2000 | 2005 | 2010 | 2018
Etan 2.34 1.83 2.07 2.51 2.28 3.62 2.75 2.43 1.94 1.45
Propan 1.80 1.28 1.21 1.28 1.04 2.15 1.71 1.65 1.82 0.81
Butan 1.16 0.76 0.60 0.71 0.49 1.76 1.35 1.02 1.15 0.50
2-methylpropan | 0.68 0.61 0.37 0.47 0.31 1.14 0.80 0.80 1.03 0.37
§ Pentan 0.39 0.29 0.35 0.22 1.21 0.79 0.52 1.74 0.25
3 2+3 — methyl- 0.32 0.27 0.15 0.12 0.90 0.83 0.47 0.31 0.13
pentan

Hexan 0.17 0.09 0.11 0.07 0.60 0.41 0.16 0.18 0.07
Heptan 0.05 0.03 0.06 0.12 0.30 0.14 0.07 0.14 0.14
Oktan 0.05 0.02 0.05 0.14 0.12 0.06 0.09 0.15
Eten 1.28 0.82 0.77 0.55 0.65 2.52 1.69 1.32 0.45 0.57
Propen 0.32 0.21 0.15 0.16 0.12 0.68 0.45 0.34 0.30 0.14
?,’ suma Buteny 0.20 0.14 0.20 0.20 0.87 0.51 0.42 0.38 0.27
< suma Penteny 0.05 0.05 0.07 0.05 0.26 0.27 0.14 0.06
Isopren 0.14 0.11 0.09 0.13 0.28 0.34 0.38 0.47 0.29
Benzen 1.05 0.74 0.42 0.58 0.48 1.51 1.20 0.62 0.72 0.38
£ 2 | Toluen 0.99 0.60 0.31 0.40 0.32 2.07 1.63 0.86 0.94 0.43
B ?;: Ethylbenzen 0.12 0.06 0.06 0.17 0.42 0.37 0.19 0.18 0.25
S 2 | mp-Xylen 0.25 0.14 0.14 0.73 1.42 0.92 0.55 0.57 0.79
<3 o-Xylen 0.10 0.05 0.04 0.29 0.33 0.16 0.14 0.32

lutanty véetné VOC. Podle protokolu mély byt
evropské emise VOC snizeny alesponn o 40 %
proti roku 1990. CR, podobné jako vétsina stie-
doevropskych zemi (s vyjimkou Polska), tento
limit splnila — emise VOC v CR obdobi 1990—
2010 poklesly o 51 % (EEA 2013c¢).

Emise tékavych organickych latek

Chemické produkty obsahujici VOC jsou po-
uzivany v celé tadé aplikaci v domécnostech
1 prumyslu jako Cistici prostfedky, rozpoustédla
a odmast'ovadla. Mohou byt soucasti barev, lakt,
lepidel a farmaceutickych ptipravka. Uvolnuji se
pti skladovani a pouziti ropnych produkti. VOC
vznikaji také pii nedokonalém spalovani.

Nejveétsi mnozstvi emisi VOC vzniklo v roce
2017 v sektoru 1A4bi — Lokalni vytapéni do-
macnosti (47,7 %). Podil dopravy véetné od-
part z palivového systému vozidel ¢inil 7,6 %.
Vyznamné zdroje emisi VOC v CR se nacha-
zeji v sektoru uziti a aplikace organickych roz-
poustédel (NFR 2D3), ktery se na znecistova-
ni ovzdusi témito latkami podilel 33,1 %. Do

adopted and it came into effect on 17 May 2005
(UN-ECE 1999). The Protocol contains the emission
ceilings for 2010 for four pollutants including VOCs.
According to the Protocol, European VOC emissi-
ons were to be reduced by at least 40% compared to
1990. The Czech Republic, similarly to most Central
European countries (except Poland), has fulfilled this
limit — VOC emissions in the Czech Republic decre-
ased by 51% in the 1990-2010 period (EEA 2013c).

Emissions of volatile organic compounds

Chemical products containing VOCs are used in a wide
range of applications in households and industry as
cleaning agents, solvents and degreasing agents. They
can find use as components of coatings, varnishes, ad-
hesives and pharmaceutical products. VOCs are relea-
sed during the storage and use of petroleum products.
They are also formed in incomplete combustion.

In 2017, the largest amount of VOC emissions origi-
nated from the sector 144bi — Residential: Stationary
(47.7%). The share of transport including releases
from the vehicle fuel systems reached 7.6%. Signifi-
cant amounts of VOC emissions in the CR originate
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tohoto sektoru spadaji ¢innosti 2D3a — Pouziti
rozpoustédel v domacnostech (4,9 %), 2D3d
— Aplikace natérovych hmot (14,5 %), 2D3e —
Odmastovani (3,4 %), 2D3f — Chemické cis-
téni (0,03 %), 2D3g — Vyroba a zpracovani
chemickych produktt (5,1 %), 2D3h — Tiska-
rensky pramysl (1,7 %) a 2D31 — Ostatni pou-
7iti rozpoustédel (3,5 %). Cast té&chto emisi je
do ovzdusi vnasena fizené, ale velka cast jich
unika do ovzdusi ve form¢ fugitivnich emisi, je-
jichz omezovani je obtizné (obr. 1V.9.1.2).

Celkové emise VOC mély v obdobi let 2008—
2017 klesajici trend (obr. 1V.9.1.3), ktery byl
zpusoben aplikaci produktii s niz§im obsahem
te¢kavych organickych latek, napt. vodou feditel-
nych barev nebo praskovych plastti. U maloodb¢-
ratelskych baleni natérovych hmot je uplatiovana
legislativni regulace omezujici maximalni obsah
rozpoustédel v produktech doddvanych na trh.
Vlivem neustalé obnovy vozového parku dochazi
i k pribéznému snizovani emisi VOC z dopravy.

from the sector of the use and application of organic
solvents (NFR 2D3) which contributed by 33.1% to
pollution of the air by these substances. This sector
encompasses activities 2D3a — Domestic solvent use
including fungicides (4.9%), 2D3d — Coating appli-
cations (14.5%), 2D3e — Degreasing (3.4%), 2D3f
— Dry cleaning (0.03%), 2D3g — Chemical products
(5.1%), 2D3h — Printing (1.7%) and 2D3i — Other
solvent use (3.5%). Some of these emissions are re-
leased into the air in a controlled manner, but a sub-
stantial part of them escape into the air in the form of
fugitive emissions which are difficult to control (Fig.
1V9.1.2).

Total VOC emissions in the 2008-2017 period exhi-
bited a decreasing trend (Fig. 1V.9.1.3), caused by
the use of products with lower volatile organic com-
pound contents, e.g. water-based coatings and plas-
tic powders. Legislative regulations apply to retail
packaging of coatings, limiting the maximum solvent
contents in products placed on the market. The con-
stant renewal of the vehicle fleet is leading to a con-
tinuous reduction in VOC emissions from transport.
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Obr. IV.9.1.1 Roéni chod primérnych mési¢nich koncentraci VOC, 2018
Fig. IV.9.1.1 Annual course of average monthly concentrations of VOC, 2018
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B 1A4bi — Lokalni vytapéni domacnosti / Residential:
Stationary

2D3d — Aplikace natérovych hmot / Coating applications

m2D3g — Vyroba a zpracovani chemickych produktt /
Chemical products

2D3a — Pouziti rozpoustédel v doméacnostech /
Domestic solvent use including fungicides

m2D3i — Ostatni pouziti rozpoustédel / Other solvent use
m2D3e — Odmastovani / Degreasing

= 1A3bv — Silni¢ni doprava: Odpary benzinu / Road
transport: Gasoline evaporation

® 1B1a — Fugitivni emise z pevnych paliv: Tézba a
manipulace s uhlim / Fugitive emission from solid fuels:
Coal mining and handling

m 5A — Biologické zpracovani odpad(i — Skladkovani /
Biological treatment of waste — Solid waste disposal on
land

1A1a — Vefejna energetika a vyroba tepla / Public
electricity and heat production

m 1A3bi — Silni¢ni doprava: Osobni automobily / Road
transport: Passenger cars

2D3h — Tiskarensky pramysl / Printing

Ostatni / Other

Obr. 1V.9.1.2 Podil sektori NFR na celkovych emisi VOC, 2017
Fig. IV.9.1.2 Total emissions of VOC sorted out by NFR sectors, 2017
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Obr. 1V.9.1.3 Vyvoj celkovych emisi VOC, 2008-2017
Fig. IV.9.1.3 The development of VOC total emissions, 2008-2017
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1V.9.2 Méreni pocetni velikostni distribuce
aerosolovych ¢astic

Atmosférické aerosoly jsou tvotreny Sirokym spek-
trem cCastic s rdznymi vlastnostmi (velikost, tvar,
chemické slozeni) (Hinds 1999; Poschl 2005; Se-
infeld, Pandis 2006). Hmotnost castic (zejména
ultrajemnych) ve standardn¢ méeném velikostnim
spektru PM,, a PM,; je v porovnani s jejich po-
¢ty zanedbatelnd. Proto je pro nektera hodnoceni
vlivu aerosolovych castic (zdravotni dopady, vliv
na klima) vyuzivano méteni poctu Castic a jejich
velikostni distribuce (Tuch et al. 1997, Stanier et
al. 2004).

V ramci spoluprace CHMU s Ustavem chemickych
procestt (UCHP AV CR) je od kvétna roku 2008
na Narodni atmosférické observatori Kosetice
(NAO Kosetice) provozovano meéteni velikostni
distribuce aerosolovych castic. Realizace métent je
podpotena také diky zapojeni stanice do projekti
ACTRIS-2 a ACTRIS-CZ (Aerosols, Clouds, and
Trace gases Research InfraStructure Network). Po-
zad’'ova stanice Kosetice je lokalizovana mimo pfi-
mé zdroje znecisténi.

V dennim spektru velikosti ¢astic v roce 2018
dochézi od rannich hodin k postupnému nartistu
poctu castic nukleaéniho modu (velikost castic
do 20 nm), ktery pokracuje az do dosazeni maxi-
ma mezi 16. a 17. hodinou. Vyvoj poétu ¢astic ve
zbylé casti spektra (Aitkentiv a akumula¢ni mod)
dosahuje nejvyssich hodnot po 18. hodiné. Nartist
poctu castic v odpolednich hodinach je pravdépo-
dobné spojen i s procesem vzniku castic a jejich
nasledném rtstu do vysSich velikosti. Dalsi fak-
tor ovlivilyjici poCty ¢astic je i stabilita atmosfé-
ry a podminky jejiho zfedéni. Na dennim spektru
z NAO Kosetice je zieteln¢ vidét tibytek poctu
castic mezi 10. a 16. hodinou, ktery je ovlivnén
praveé dobrym promichanim atmosféry. Naopak ve
vecernich hodinach dochazi k nartistu poctu ¢as-
tic i vlivem snizeni vySky mezni vrstvy atmosféry
(obr. IV.9.2.1)".

Vyrazn¢jsi denni chod poctu Castic pozorujeme
na stanici Usti nad Labem-mé&sto, kde méfeni
velikostni distribuce ¢éstic probihd od poloviny
roku 2011. Stoupajici pocet castic od rannich ho-

IV.9.2 Measurement of the numerical size
distribution of aerosol particles

Atmospheric aerosols consist of a wide range of par-
ticles with different properties (size, shape, chemical
composition) (Hinds 1999; Pdschl 2005, Seinfeld,
Pandis 2006). The mass of particles (especially ultra-
-fine particles) in the standard PM,, and PM,; size
spectrum is negligible compared to their numbers.
Therefore, the measurement of a number of particles
and size distribution is used for some assessments of
the effects of aerosol particles (health impacts, clima-
te impact) (Tuch et al. 1997, Stanier et al. 2004).

In the context of cooperation of CHMI with the Insti-
tute of Chemical Process Fundamentals of the Czech
Academy of Sciences (ICPF CAS), measurement of the
size distribution of aerosol particles has been perfor-
med since 2008 at the National Atmospheric Observa-
tory Kosetice (NAO Kosetice). The implementation of
these measurements is also supported by participation
of the station in the ACTRIS-2 and ACTRIS-CZ (Aero-
sols, Clouds and Trace gases Research InfraStructure
Network) projects. The Kosetice background station is
located away from direct pollution sources.

The daily spectrum of particle sizes in 2018 exhibits
a gradual increase in the number of particles in the
nucleation mode (smaller than 20 nm) from the mor-
ning hours that continues until a maximum is attained
between 16 and 17 hours. The trends in the number of
particles in the remaining parts of the spectrum (the
Aitken and accumulation modes) attain the greatest
values after 18 hours. The increase of the number of
particles in the afternoon hours is also probably linked
with the process of formation of the particles and their
successive growth to bigger sizes. Another factor affec-
ting particle numbers is the stability of the atmosphere
and its dispersion conditions. The daily spectrum from
the NAO Kosetice clearly shows the decrease in the
number of particles between 10 and 16 hours, which
is influenced by the good mixing of the atmosphere.
Conversely, in the evening, there is an increase in the
number of particles due to lowering of the height of
boundary layer of the atmosphere (Fig. 1V.9.2.1)".

Stronger daily variation of the number of partic-
les is observed at the Usti nad Labem-city station,
where measuring of the size distribution of partic-

1Pozn. Jednotka dN/dlogDp oznacuje normalizovany pocet
¢astic v dané velikostni kategorii. Rozdéleni poc¢tu aerosolo-
vych &astic neodpovida symetrickému normainimu rozdéleni,
proto se pro zobrazeni aerosolového spektra pouziva logarit-
micka transformace k ziskani lognormalniho rozdéleni (Hinds
1999). Osa Y oznacuje velikostni kategorie aerosolovych ¢as-
tic v nanometrech, barevna 8kala znazoriuje pocet Castic
v dané velikostni kategorii (poCet ¢astic naristd smérem od
studenych do teplych barev).

1 The dN/dlogDp unit denotes the normalized number of partic-
les in a given size category. The distribution of the number of
aerosol particles does not correspond to a symmetrical normal
distribution, therefore a logarithmic transformation is used to
display the aerosol spectrum to obtain a log-normal distributi-
on (Hinds 1999). The Y-axis indicates the nano-meter particle
size categories of aerosol particles, the colour scale shows
the number of particles in a given size category (the number of
particles increases from cold to warm colours).
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din ve vSech castech spektra reflektuje nejen do-
pravni Spicku, ale i nartstajici vyskyt produktt
spalovani z primyslovych zdrojl. S témito zdro-
ji je spojena jak zvySena produkce castic, tak
i jejich plynnych prekurzort, ze kterych mohou
fotochemickymi procesy vznikat sekundarni ¢as-
tice. Nejvyrazngji se projevuje nartst ¢astic mezi
20 a 70 nm, které dosahuje maxima mezi 7. a 8.
hodinou ranni. Pokles koncentraci ve vSech ¢as-
tech spektra mezi 12. a 14. hodinou je vystfidan
opétovnym nartstem v pozdnich odpolednich
a vecernich hodinach.

Zatimco v noci dochazi k poklesu poctu ¢astic
nuklea¢niho modu, dominantni se stavaji ¢asti-
ce velikostni kategorie 30—70 nm (obr. V.9.2.2).
Jak jiz bylo zminéno v ptedchozi ¢asti, zmény
v pocetni koncentraci jsou ovlivnény nejen zdro-
ji, ale 1 stabilitou atmosféry. Zatimco béhem dne
je atmosféra dobfe promichavana diky turbu-
lentnimu proudéni, ve vecernich hodinach, kdy
turbulence ustava, se atmosféra stabilizuje (Stull
2003).

Stanice Lom v Usteckém kraji zahdjila méteni
velikostni distribuce aerosolovych castic v roce
2017. Tato pozad’ova primyslova stanice je lo-
kalizovana ptiblizné 4 km od petrochemického
komplexu a asi 500 m od mésta Lom. V dennim
spektru Ize dobfe identifikovat narist poctu ¢astic
ve velikostni kategorii mezi 30 a 70 nm, ktery trva
od 5. do 8. hodiny. Od 11. hodiny se v mediano-
vém spektru projevuje rist ¢astic, kdy se ¢astice
nuklea¢niho modu béhem dne transformuji do
vétSich Castic aerosolového spektra. Popsané den-
ni spektrum pravdépodobné reflektuje vliv pri-
myslovych zdroju, ale i dopravy a velkych mést
v okoli (obr. IV.9.2.3).

Nejvyssi celkové poCty Castic byly naméfeny na
stanici Usti nad Labem mésto. Maximalni media-
nové hodnoty byly dosazeny v dubnu (8 020 ¢as-
tic.em™) a v fijnu (7 500 &astic.cm™). Podobny
chod celkovych koncentraci béhem roku pozo-
rujeme i u stanice Lom. Zde se vSak projevuji
konstantné vysoké hodnoty od bfezna do kvétna
(median kolisa okolo hodnoty 6800 &4stic.cm™).
Celkovy pocet Castic na stanice NAO Kosetice
pozvolna nartistal od unora do kvétna, kdy bylo
dosazeno nejvyssich hodnot stejné jako v Cerven-
ci (median byl mirné& pies 4 200 ¢astic.cm ). Na
vSech tfech porovnavanych stanicich byl pozoro-
van podobny mési¢ni chod celkového poctu ¢astic
s vysokymi hodnotami v jarnim obdobi. NarGst
celkového poctu Castic je spojen s udalostmi vzni-
ku novych ¢astic. Tyto udalosti jsou ¢astejsi prave

les has been performed since mid-2011. The increa-
sing number of particles in all parts of the spectrum
starting in the morning reflects not only peak traffic
conditions, but also the increasing occurrence of
combustion products from industrial sources. The-
se sources are connected with elevated production
of both particles and their gaseous precursors, from
which secondary particles can be formed by photo-
chemical processes. Increase of particles between
20 and 70 nm is the most extensive, reaching the
maximum between 7 and 8 hours in the morning.
A reduction in concentration of particles in all parts
of the spectrum between 12 and 14 hours is followed
by a resumed increase in the evening and at night.

While the number of particles in the nucleation mode
decreases at night, particles in the 30-70 nm size
range become predominant (Fig. 1V.9.2.2). As al-
ready mentioned earlier, changes in the counting
concentration are affected not only by the sources
but also by stability of the atmosphere. While during
a day the atmosphere is well mixed due to turbulent
flow, in the evening when the turbulence ceases, the
atmosphere gets stabilized (Stull 2003).

The Lom station in the Usti nad Labem region started
measuring the size distribution of aerosol particles in
2017. This background industrial station is located
approximately 4 km from the petrochemical complex
and about 500 m from the town of Lom. An increase in
the number of particles in the size category between
30 and 70 nm, which lasts from 5 to 8 hours in the
morning can be well identified in the daily spectrum.
At 11 hours, particle growth appears in the median
spectrum, with nucleation particles transforming into
larger aerosol spectrum particles during the day. The
described daily spectrum probably reflects the in-
fluence of industrial sources as well as transport and
large cities in the vicinity (Fig. IV.9.2.3).

The highest total number of particles was measured
at the station Usti nad Labem-city. Maximum median
values were reached in April (8,020 particles per cnr’)
and in October (7,500 particles per cnt’). A similar
course of total concentrations is observed at the Lom
station during the year. However, there are consistently
high values from March to May (the median fluctuates
around 6800 particles per cnt’). The total number of
particles at the NAO Kosetice station gradually incre-
ased from February to May, when the highest values
were reached as in July (the median was slightly over
4,200 particles per cm’). A similar monthly course of
the total number of high-value particles in the spring
was observed at all three stations compared. The incre-
ase in the total number of particles is associated with
the emergence of new particles. These events are more
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v jarnich mésicich, kdy je vysoka vegetacni ak-
tivita, a tedy i zvySena produkce VOC. Popsany
proces podporuje i narustajici intenzita slunecni-
ho zafeni. Druhotny narust celkového poctu ¢astic
v fijnu a listopadu se neprojevil u stanice NAO
Kosetice. Nartst tedy miize byt na stanic Usti nad
Labem-mésto a Lom zplusoben mistnimi vlivy
(obr. 1V. 9.2.4).

Stanice Ostrava-Fifejdy a Véinovice jsou vyba-
veny analyzatory GRIMM, které méti pocty Cas-
tic ve 32 velikostnich frakcich v rozsahu 0,25 az
3,20 pm. Na méstské pozadové lokalité Ostrava-
-Fifejdy probiha sledovani poctu c¢astic od roku
2008. Na venkovské pozad'ové lokalité ve Vérno-
vicich probihalo méfeni od zacatku roku 2016 do
dubna 2018. V letech 2012-2015 probihalo méte-

ni poCtu Castic na lokalité v Ostravé-Porubg.

Primérny pocet sledovanych ¢astic byl v roce
2018 na stanici Ostrava-Fifejdy ve srovnani s ro-
kem 2017 velmi podobny. V Ostravé-Fifejdach
byl v roce 2018 pramérny pocet sledovanych
castic 1086. Vyssi pocet sledovanych castic byl
v predeslych letech sledovan na lokalit¢ ve Vé-
fnovicich. Nejvyssi pocet Castic je ze sledova-
nych velikostnich intervalll zastoupen v mensich
velikostnich frakcich do 0,30 um a ¢ini asi 64 %
v§ech méfenych castic na lokalité v Ostraveé-Fi-
fejdach. PocCty ¢astic vykazuji vyrazny roéni chod,
kdy v chladnych mésicich roku (leden—biezen
a fijen—prosinec) dosahuji na obou stanicich vys-
$ich hodnot nez v meésicich teplych (duben—zafi).
Rozdily v primérnych poctech ¢astic mezi teplou
a chladnou polovinou roku pak ¢ini na Fifejdach
zhruba 41 %.

Pocetné vyssich hodnot castic v letech 2016—
2017 bylo dosahovano ve Vétnovicich. Tato sku-
tecnost mimo jiné poukazuje na vyssi podil zdro-
ji zneciStovani v piihrani¢ni oblasti s Polskem
a zemédélskych ploch v okoli stanice. V chladné
¢asti roku se na poctu ¢astic vyrazné podili také
vys$i koncentrace plynnych prekurzorii oxidu si-
fi¢itého a oxidd dusiku, coz je typické pro celou
oblast Ostravsko-Karvinska. Medidnovy denni
chod poctu castic na Fifejdach (obr. 1V.9.2.5)
dosahuje nejnizsich hodnot v odpolednich ho-
dinach, nejvys$sich naopak b&hem vecernich,
no¢nich a rannich hodin. Jelikoz neni v dennim
chodu poctu castic na lokalité Ostrava-Fifejdy
ziejmy jejich nartst v dobach dopravnich spicek,
nepfedpokladame jeho vyznamné ovlivnéni do-
pravou nebo neni tato metoda schopna tento vliv
postihnout.

frequent in the spring months, when there is high vege-

tation activity and thus increased VOC production. The
described process is also supported by increasing solar
radiation intensity. The secondary increase in the total
number of particles in October and November was not
reflected in the NAO Kosetice station. The increase can
therefore be caused by local influences at the stations
Usti nad Labem-city and Lom (Fig. IV, 9.2.4).

Vv

The Ostrava-Fifejdy and Veérnovice stations are equi-
pped by the GRIMM analysers observing the number
of particles in 32 size fractions ranging between .25
and 3.20 um. Monitoring of the number of particles at
the background urban site of Ostrava-Fifejdy is carried
out since 2008. Measurements at the rural backgound
Vernovice location were carried out from the begin-
ning of 2016 to April 2018. In the 2012-2015 period,
the measurement of the number of particles was ca-
rried out at the Ostrava-Poruba site.

The average number of monitored particles at the
Ostrava-Fifejdy and Vernovice stations in 2018 was
rather comparable with 2017. In 2018, the average
number of monitored particles was 1086 at Ostrava-
-Fifejdy. The higher number of monitored particles
was recorded at the Vérnovice locality in previous
years. The highest number of particles of the moni-
tored size intervals appears at the lower size range
up to 0.30 um representing approximately 64% of all
the particles measured at the Ostrava-Fifejdy locali-
ty. The numbers of particles demonstrate significant
annual fluctuation with higher values reached in cold
months of the year (January—March and October—
December) than in warm months (April-September).
The difference in the average number of particles
between the warm and cold half of the year reaches
approximately 41% at Fifejdy.

The higher values in the number of particles were
observed at the Vernovice station in the 2016-2017
period. This indicates, among other, a higher pro-
portion of pollution sources in the border region
with Poland and the agricultural areas around the
station. In the cooler part of the year, the number
of particles is also substantially affected by higher
concentrations of the gaseous precursors of sulphur
dioxide and nitrogen oxides, which is typical for the
entire Ostrava-Karvina area. The median daily pro-
gression in the number of particles at Fifejdy (Fig.
1V.9.2.5) reaches the lowest values in the afternoon
and the highest values during the evening, night and
morning hours. As there is no obvious increase in the
number of particles during peak traffic hours at the
Ostrava-Fifejdy location, no significant impact by
transport can be assumed, or, the methodology may
not be capable to establish such an impact.
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Obr. IV.9.2.1 Medianové spektrum denniho chodu poctu ¢astic, NAO KoSetice, 2018
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Fig. 1V.9.2.1 Median spectrum of the daily progression of the number of particles, NAO KoSetice, 2018

dN/dlogDp[#.cm™]
6000
4000

2000

0

velikost ¢astic / particle size [nm]

20 22

&as / time

Obr. 1V.9.2.2 Medianové spektrum denniho chodu po¢tu ¢astic, Usti nad Labem-mésto, 2018

Fig. IV.9.2.2 Median spectrum of the daily progression of the number of particles,
Usti nad Labem-mésto, 2018
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Obr. 1V.9.2.3 Medianové spektrum denniho chodu poctu ¢astic, Lom, 2018
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Fig. 1V.9.2.3 Median spectrum of the daily progression of the number of particles, Lom, 2018
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Obr. 1V.9.2.4 Mésicni variabilita medianu celkového poctu ¢astic Usti nad Labem-mésto, Lom, NAO
KosSetice, 2018

Fig. IV.9.2.4 Median monthly variability of the total particle number concentration, Usti Labem-mésto,
Lom, NAO KosSetice, 2018
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Obr. 1V.9.2.5 Medianové spektrum denniho chodu po¢tu ¢astic, Ostrava-Fifejdy, 2018
Fig. IV.9.2.5 Median spectrum of the daily progression of the number of particles, Ostrava-Fifejdy, 2018
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1V.9.3 Monitorovani koncentraci
elementarniho, organického
a ¢erného uhliku

Uhlikaté aerosolové ¢astice v atmosféte jsou tvo-
feny hlavné elementarnim uhlikem a organickymi
slouc¢eninami (Seinfeld, Pandis 2006). Elementarni
(EC) 1 organicky (OC) uhlik jsou produkty nedo-
konalého spalovani organickych materiald (uhli,
oleje, benzinu, dfeva a biomasy), ke zdrojim OC
patii také resuspenze prachu spojena s dopravou
a biogenni Castice (viry, bakterie, pyl, houbové spo-
ry a vSechny druhy fragmentii z vegetace; Schwarz
et al. 2008). Zatimco EC je emitovan do ovzdusi
pouze piimo (primarni ¢astice), OC muze vznikat
reakcemi plynnych organickych prekurzort. Kro-
mé oznaceni uhlikatych aerosolovych castic jako
EC a OC je pouzivan také termin ¢erny uhlik (BC).
Cerny a elementarni uhlik v podstaté oznaduji stej-
ny komponent atmosféry. Zatimco EC obsahuje
pouze uhlik, BC mtze obsahovat kromé EC i or-
ganické piiméesi (Chow et al. 2009; Husain et al.
2007; Petzold et al. 2013). Pouzivani spravné ter-
minologie pro oznaceni elementarniho a ¢ern¢ho
uhliku se 1i8i v pojeti charakteru této latky. Termin
EC definuje tékavé vlastnosti, oznaceni ¢erny uh-
lik (BC) popisuje absorpcni vlastnosti napii¢ spek-
trem viditelnych vinovych délek (Seinfeld, Pandis
2006).

Uhlikaté castice jsou soucasti jemné frakce aero-
solovych castic (PM,s). Z hodnoceni zdravotnich
dopadii PM, ;s na lidské zdravi vyplynulo, Ze vari-
abilitu epidemiologickych vysledkt nelze vysvétlit
pouze proménlivosti koncentraci PM, s v prostoru.
Pri¢inou mohou byt pravé vice toxikologicky aktiv-
ni slozky PM, s (Luben et al. 2017). EC (resp. BC)
oproti OC Iépe prostupuje do lidského téla a zhor-
Suje onemocnéni srdce a plic (Na, Cocker 2005).
Organické ¢astice (v€etné organického uhliku), jez
mohou obsahovat mimo jiné frakce polycyklickych
aromatickych uhlovodikti (PAH), jsou studovany
pro jejich karcinogenitu a mutagenni ucinky (Sein-
feld, Pandis 2006; Satsangi et al. 2012). Uéinkiim
uhlikatych ¢astic na lidské zdravi se vénuje mnoho
odbornych studii, jejich vysledky reviduji napfi-
klad prace Grahame et al. 2014; Magalhaes et al.
2018; Luben et al. 2017 a WHO 2012.

Prvni pravidelné méfeni EC/OC v CR bylo zaha-
jeno v unoru 2009 na Narodni atmosférické ob-
servatoii Kosetice (NAO Kosetice). Primérna
koncentrace celkového uhliku (TC) byla v letech
2009-2018 ve vzorkované frakci PM, 5 3,4 pg.m>,
z ¢ehoz EC tvoii 0,4 pg.m ™ a OC 3,0 ug.m. Nej-
vy§§i priimérna koncentrace TC (6,4 pg.m ) namé-

IV.9.3 Monitoring concentrations
of elemental, organic and black
carbon

Carbonaceous aerosol particles in the atmosphere
are formed mainly of elemental carbon and orga-
nic compounds (Seinfeld, Pandis 2006). Elemental
(EC) and organic carbon (OC) are products of in-
complete combustion of organic materials (coal,
oil, petrol, wood and biomass); OC sources also
include the resuspension of dust particles related
to traffic, and biogenic particles (viruses, bacteria,
pollen, fungal spores and all kinds of vegetation
fragments; Schwarz et al. 2008). While EC is emi-
tted into the air only directly (primary particles),
OC can be formed by the reactions of gaseous or-
ganic precursors. In addition to designating carbo-
naceous aerosol particles as EC and OC, the term
black carbon (BC) is also used. Black and elemen-
tal carbon basically designate the same component
appearing in the atmosphere. While EC contains
only carbon, BC can contain, apart from EC, also
organic ingredients (Chow et al. 2009, Husain et
al. 2007, Petzold et al. 2013). The correct use of
the terminology designating elemental and black
carbon relates to the conception of the substance
characteristics. The term EC denotes volatility pro-
perties, while black carbon (BC) entails absorption
properties across the spectrum of visible wavelen-
gths (Seinfeld, Pandis 2006).

Carbonaceous particles form fine fraction of aero-
sol particles (PM,s). It has been concluded from
the evaluation of health impacts of PM,s on hu-
man health that variability of epidemiologic results
cannot be explained by only variance of concen-
trations of PM,; in the environment. Causes can
include just more active toxicological components
of PM,; (Luben et al. 2017). Compared to OC,
EC (or BC) penetrates more readily into the hu-
man body and aggravates heart and lung diseases
(Na, Cocker 2005). Organic particles (including
organic carbon), which can contain among other
components fractions of polycyclic aromatic hyd-
rocarbon (PAH), are studied for their carcinogenic
and mutagenic effects (Seinfeld, Pandis 2006, Sat-
sangi et al. 2012). A range of professional studies
deals with the effects of carbonaceous particles on
human health, the results of which are revised, for
example, in studies by Grahame et al. 2014, Ma-
galhaes et al. 2018, Luben et al. 2017 and WHO
2012.

The first regular measurement of EC/OC in the
Czech Republic was launched in February 2009
at the National Atmospheric Observatory Kosetice
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fend v breznu 2018 byla pravdépodobné ovlivnéna
teplotami, které byly dlouhodob¢ pod bodem mra-
zu, minimalnich hodnot dosahovaly na pielomu
unora a bfezna. Neptiznivé meteorologické pod-
minky spolecné se zvySenou produkei uhlikatych
castic v disledku vytapéni navysuji namétené kon-
centrace TC. V roce 2018 byla priméma koncen-
trace TC (3,4 pg.m”) o 1 pg.m vyssi nez v roce
2017. Tento narGst byl také ovlivnén vyssimi kon-
centracemi OC b¢hem letniho obdobi. Diky vys-
$im teplotdm v letnim obdobi 2018 mohlo vznikat
vice sekundarniho OC. Primérna ro¢ni koncentra-
ce EC byla v roce 2018 0,46 ug.m™, koncentrace
OC doséahla 3,2 pg.m”. Pii celkovém pohledu na
chod koncentraci v pribéhu méfeni lze identifiko-
vat mirné klesajici trend i pfes nartst primérmych
ro¢nich koncentraci v nékterych letech. Zatimco od
zadatku méfeni koncentrace EC (2009 — 0,6 ug.m)
pozvolna klesaly, v letech 2012 a 2013 doslo opét
k nartstu koncentraci. Po obnové méfeni v roce
2016 se ro¢ni prumérné koncentrace pohybovaly
mirné nad 0,3 pg.m. Vyrazny nérist byl zazna-
menan v roce 2018. Podobny, ale vyrazné;si, chod
jsme zaznamenali také u OC. Nejvyssi prumérna
hodnota byla naméfena v roce 2013 (3,7 ug.m™),
naopak nejnizsi koncentrace OC je charakteristicka
pro rok 2016 (2,0 pg.m™) (obr. IV.9.3.1).

Meéfeni koncentraci BC probiha na tech stanicich,
a to na stanici Usti nad Labem-mésto, Lom a NAO
Kosetice. Stanice Usti nad Labem-mésto a NAO
Kosetice méfi BC od roku 2012, Lom od roku 2017.

Ro¢ni variabilita koncentraci BC odrazi vyssi
mnozstvi emisi produkovanych béhem topné sezo-
ny, zvysen¢ hodnoty jsou méfeny v chladné casti
roku. Mimo topnou sezonu lze v dennich chodech
identifikovat maxima pochazejici zejména z do-
pravy. Dalsim zdrojem BC v letnich mésicich je
i grilovani.

Na stanici Usti nad Labem-mésto primérné ro¢ni
koncentrace BC za Sestileté obdobi (2012-2018)
poklesly z hodnoty 2,09 pg.m™ v roce 2012 na
1,55 pg.m” v roce 2018. Béhem tohoto obdobi
se snizila i variabilita hodnot, ktera byla nejvyssi
v roce 2014. Zatimco v roce 2014 hodnoty 1. a 3.
kvartilu dosahovaly 0,72 22,71 ug.m v daném po-
fadi, v roce 2018 mél 1. kvartil hodnotu 0,54 pg.m
a 3. kvartil ¢inil 2,10 pg.m”. Na stanici Lom byla
v roce 2018 zaznamenana primérna ro¢ni koncen-
trace 1,17 ug.m. Pfestoze stanice Lom i Usti nad
Labem-mésto lezi v primyslovém regionu, lze po-
zorovat nizsi koncentrace BC na stanici Lom, které
jsou ovlivnény lokalizaci stanice mimo dopravni
tepny. NAO Kosetice dlouhodobé méfi koncentra-

(NAO Kosetice). The average concentration of to-
tal carbon (TC) in 2009-2018 in the sampled PM, ;
fraction was 3.4 ug.m”, of which the EC amounts
to 0.4 ug.m”> and OC to 3.0 ug.m”. The highest
average concentration of TC (6.4 ug.m”) mea-
sured in March 2018 was probably influenced by
temperatures that were below the freezing point for
a long time, reaching the minimum values at the
end of February and beginning of March. Adverse
meteorological conditions together with increased
carbon particle production due to local heating in-
crease the measured TC concentrations. In 2018,
the average concentration of TC (3.4 ug.m”) was
1 ug.m” higher than in 2017. This increase was
also affected by higher OC concentrations during
the summer period. Due to the higher temperatures
in the summer of 2018, more secondary OC could
be formed. The average annual EC concentration
in 2018 was 0.46 ug.m>, the OC concentration re-
ached 3.2 ug.m>. Overall, considering the course
of concentrations during the period of measure-
ments, a slightly decreasing trend can be identified
despite the increase in average annual concentra-
tions in some years. While the EC concentration
(2009 — 0.6 ug.m) has been gradually decreasing
since the beginning of the measurement, in 2012
and 2013 the concentrations increased again. Af-
ter the renewal of the measurement in 2016, the
annual average concentrations were slightly abo-
ve 0.3 ug.m”. Significant increase was recorded
in 2018. Similar but more noticeable course was
also observed for the OC. The highest average va-
Ilue was observed in 2013 (3.7 ug.m>), while the
lowest OC concentration was characteristic for
2016 (2.0 ug.m™) (Fig. 1V.9.3.1).

Measurements of concentrations of BC take place
at three stations, namely the Usti nad Labem-city,
Lom, and NAO Kosetice. The Ust{ nad Labem-ci-
ty and NAO Kosetice stations measure BC since
2012, the station Lom since 2017.

The annual variability of concentrations of BC re-

flects higher amount of emissions produced during
the heating season; increased values are recorded
during the cold part of the year. Apart from the
heating season, weekly maxima can be identified
namely due to traffic. Another source of BC is bar-
becue taking place in the summer months.

The six year (2012-2018) annual average concen-
tration of BC at the Usti nad Labem-city station
dropped fiom the level of 2.09 ug.m” in 2012 to
the value of 1.55 ug.m™ in 2018. During this pe-
riod variability of data also decreased, reaching
the peak in 2014. Although the levels of 1" and 3"
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ce BC, které jsou v porovnani s vysledky stanice
Usti nad Labem-mésto tiikrat niz§i. Primérna ro¢ni
koncentrace od roku 2013 poklesla z 0,87 pg.m™
na 0,49 pg.m” v roce 2018. Variabilita naméfe-
nych hodnot byla nejnizsi v roce 2016 (1. a 3.
kvartil dosahoval 0,25 pg.m, resp. 0,67 ug.m™),
v nasledujicim roce pak variabilita mirné vzrostla,
stejné jako priimérna koncentrace. V roce 2018 byl
op¢ét zaznamenan mirny pokles koncentraci BC.
Celkovy chod koncentraci na jmenovanych stani-
cich neni zcela totozny. I ptes to, Ze od roku 2013
koncentrace BC klesaly, na NAO Kosetice doslo
k narastu koncentraci v roce 2017, avSak na sta-
nicich v Usteckém kraji byl nariist koncentraci za-
znamenan az v roce 2018. Tyto rozdily mohou byt
spojeny s odliSnou strukturou zdroju, ovliviujici
koncentrace BC (obr. 1V.9.3.2).

V Ceské republice pochazelo dle vysledki inven-
tarizace emisi v roce 2017 az 43,4 % emisi BC ze
sektoru dopravy, a to predevs§im ze spalovani paliv
ve vznétovych motorech. Z toho se na celkovych
emisich BC nejvice podilely sektory: Zemédélstvi,
lesnictvi, rybolov: Nesilni¢ni vozidla a ostatni stro-
je (1Ad4cii) 15,1 % a Silni¢ni doprava: Osobni au-
tomobily (1A3bi) 12,7 %. Ze stacionarnich zdroji
vzniklo nejvice emisi BC v sektoru Lokalni vyta-
peéni domacnosti (1A4bi) s podilem 55,3 % na cel-
kovych emisich (obr. 1V.9.3.3). Vyvoj celkovych
emisi BC v obdobi 2008-2017 lze charakterizovat
klesajicim trendem, ktery je zplisoben zejména
opatfenimi v sektoru dopravy (obr. [V.9.3.4)".

1 Podily emisi BC na jednotlivych sektorech jsou nové prepoci-
tany, proto se mohou vysledky uvadéné v minulych letech liSit.

quartiles in 2014 reached 0.72 and 2.71 ug.m”
respectively, the I quartile of 2018 amounted to
0.54 ug.m” and the 3 quartile to 2.10 ug.m”. At
the Lom station the average annual concentration
was recorded at the level of 1.17 ug.m” in 2018.
Although the Lom and Usti nad Labem-city stations
are located in an industrial region, lower concen-
trations of BC can be observed at the Lom station
due to its location outside the traffic arteries. The
long-term monitoring of BC concentrations at the
NAO Kosetice station gives three times lower the
values recorded at the Usti nad Labem-city station.
The annual average concentration dropped from
the level of 0.87 ug.m” in 2013 to 0.49 ug.m> in
2018. The variability of measured data was the
lowest in 2016 (the 1st and 3rd quartiles reached
the values of 0.25 ug.m™ and 0.67 ug.m” respecti-
vely), the following year the variability moderately
increased, similarly to the average concentration.
In 2018 there was again a slight decrease in BC
concentrations. The overall course of concentra-
tions at the above-mentioned stations is not quite
identical. Despite the fact that since 2013 the BC
concentrations have been decreasing, the NAO
Kosetice has seen an increase in concentrations in
2017, however, the increase in concentrations at the
stations in the Usti na Labem region was observed
only in 2018. These differences may be associated
with a different structure of sources, affecting BC
concentrations (Fig. 1V.9.3.2).

Based on the results of inventories in the Czech Re-
public in 2017, up to 43.4% of BC emissions origi-
nated from the transport sector, particularly from
combustion of fuel in diesel engines. Of this, the fo-
llowing sectors contributed the most to the total BC
emissions.: Agriculture, forestry, fishing: Off-road
vehicles and other machinery (144cii) 15.1% and
Road transport: Passenger cars (1A3bi) 12.7%.
Of stationary sources, the most BC emissions were
produced by the sector of Residential: Stationa-
ry (144bi) contributing 55.3% of total emissions
(Fig. 1V.9.3.3). Developments in total BC emissions
in the 2008-2017 period can be characterised by
a decreasing trend, particularly due to measures in
the transport sector (Fig. IV.9.3.4)".

1 The share of BC emission by sectors has recently been recal-
culated and the results given in previous years can therefore
differ.
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Obr. 1V.9.3.1 Roéni pramérné koncentrace EC a OC, NAO Kosetice, 2009-2018
Fig. IV.9.3.1 Annual average concentrations of EC and OC, NAO Kosetice, 2009-2018
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Obr. IV.9.3.2 Roéni priimérné koncentrace BC, NAO Kosetice, Lom a U§ti nad Labem-mésto, 2012-2018
Fig. IV.9.3.2 Annual average concentrations of BC, NAO kosetice, Lom, Usti nad Labem-mésto. 2012-2018
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Obr. 1V.9.3.3 Podil sektori NFR na celkovych emisich BC, 2017
Fig. 1V.9.3.3 Total emissions of BC sorted out by NFR, 2017
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Obr. 1V.9.3.4 Vyvoj celkovych emisi BC, 2008—2017
Fig. IV.9.3.4 The development of BC total emissions, 2008-2017
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V.1 AGLOMERACE — HLAVNi MESTO PRAHA

V.1 AGGLOMERATION — CAPITAL CITY OF PRAGUE

V. KVALITA OVZDUSi
V AGLOMERACICH
A VE MESTECH

Zakon ¢. 201/2012 Sb., o ochrané ovzdusi, ¢leni
tizemi CR pro posuzovani a vyhodnoceni tirovné
znecisténi ovzdusi na zony a aglomerace. Tato
kapitola je vénovana podrobnéjSimu hodnoce-
ni kvality ovzdu$i v aglomeracich Praha, Brno
a Ostrava/Karvina/Frydek-Mistek. V téchto ob-
lastech je vysoka hustota populace; podil oby-
vatel zde vystavenych nadlimitnim koncentracim
tedy neni zanedbatelny. Prostfednictvim indexu
kvality ovzdusi je vyhodnocena i situace v dal-
Sich, pievazné krajskych, méstech Ceské repub-
liky

V.1 AGLOMERACE PRAHA

Hlavni mésto Praha patii z hlediska znecisténi
ovzdu§i mezi nejvice zatizené oblasti CR (tab.
VII.2). Tento stav je vysledkem spolupisobeni
tady antropogennich a pfirodnich faktort.

Specificka poloha Prahy v ¢lenitém terénu Praz-
ské kotliny zadsadnim zptisobem ovliviiuje klima-
tické poméry a rozptylové podminky uzemi (Lo-
zek et al. 2005). Udoli Vltavy byva nedostate¢né
provétravano a zejména v chladné poloviné roku
zde vznikaji vhodné podminky ke vzniku teplot-
nich inverzi, v jejichz dusledku dochazi k aku-
mulaci koncentraci skodlivych latek v pfizemni
vrstveé atmosféry (podrobngji kapitola III. Mete-
orologické a rozptylové podminky).

Zhorsena kvalita ovzdusi v Praze souvisi ze-
jména se zna¢nym dopravnim zatizenim. Praha
je diky své poloze nejen hlavnim uzlem silni¢ni
sit¢ CR, ale i vyznamnou kiizovatkou mezina-
rodni prepravy. Velka ¢ast hlavnich dopravnich
tahti vede centrem Prahy. Souc¢asna komunikacni
sit’ vnitiniho mésta vSak neni schopna tak ob-
rovskou koncentraci dopravy pojmout, dochazi
k jejimu pfetiZzeni a mnohdy az k dopravnim ko-
lapstim. K ¢aste¢nému feSeni dopravni situace by
mélo prispét predevsim dokoncéeni objizdnych
silni¢nich okruht kolem Prahy, vyrazné omezeni
individualni automobilové dopravy v nejvice za-
tizenych oblastech a diiraz na zelezni¢ni a mést-
skou hromadnou dopravu (IPR Praha 2012).

Praha ma vzhledem ke svému historickému
vyvoji rozvinutou i primyslovou infrastruktu-
ru (IPR Praha 2012). V nedavné minulosti sice
dochazelo k ruseni ¢i omezeni fady nevyhovu-
jicich primyslovych zavodi, ale zaroven vy-

V. AIR QUALITY IN
AGGLOMERATIONS AND CITIES

For assessing and evaluating the level of air po-
llution, Act No. 201/2012 Coll., on protection of
the air, divides the territory of the Czech Repub-
lic into zones and agglomerations. This chapter
deals with detailed evaluation of the air quality
in the agglomerations of Prague, Brno and Os-
trava/Karvina/Frydek-Mistek, these areas have
high population densities, thus the fraction of the
population that is exposed there to above-limit
concentrations is not negligible. The air quality
index also assesses the situation in other, mostly
regional, cities of the Czech Republic.

V.1 PRAGUE AGGLOMERATION

The air of the Capital City of Prague is among
the most polluted in the Czech Republic (Tab.
VII1.2). This situation is a result of the interaction
of a number of anthropogenic and natural factors.

The specific position of Prague in the complex
terrain of the Prague basin fundamentally affects
the climatic conditions and dispersion conditions
in the territory (Lozek et al. 2005). The Vitava
River valley is generally insufficiently ventilated
and, especially in the colder part of the year, sui-
table conditions appear here for the formation of
temperature inversions resulting in accumulati-
on of concentration of harmful substances in the
ground layer of the atmosphere (for more details
see Chap. Ill. Meteorological and dispersion con-
ditions).

The worsened quality of the air in Prague is re-
lated mainly to the heavy traffic levels. Due to its
location, Prague is not only the main cross-road
of the road network of the Czech Republic, but
is also an important cross-road in international
transport. A large portion of main transport roads
goes through the centre of Prague. However, the
current roadway network inside the city is not ca-
pable of absorbing such an enormous concentra-
tion of traffic and is overloaded, often even with
traffic jams. Partial improvement of traffic condi-
tions should follow primarily from completion of
by-pass circuit roads around Prague, substantial
reduction of individual automobile transport in
the most crowded areas and emphasis on railway
and municipal mass transport (IPR Praha 2012).

As a result of its historical development, Prague
has a developed industrial infrastructure (IPR
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V.1 AGLOMERACE — HLAVNi MESTO PRAHA

V.1 AGGLOMERATION — CAPITAL CITY OF PRAGUE

Tab. V.1.1 Plocha aglomerace Praha s prekro€enymi imisnimi limity jednotlivych Skodlivin
Tab. V.1.1 The territory of the Prague agglomeration with the exceeded limit values of individual

pollutants
PM12 I"Of:nl PMz_? ro'cm Noftoem Berlz?[a]!)yr?n
Rok pramér pramér - roc¢ni pramér
PM,, 24h pramér annual 0,
Year annual annual annual
average
average average average
2012 - 5.61 % - 1.36 % 88.11 % 0.20 %
2013 - 0.42 % - 0.56 % 59.61 % 0.20 %
2014 - 5.96 % - 0.20 % 75.81 % -
2015 - - - - 41.70 % 0.20 %
2016 - - - 0.60 % 54.26 % 2.01 %
2017 - 0.67 % - - 67.70 % 15.52 %
2018 - 1.98 % - - 19.03 % 97.38 %

znamng rostl sektor sluzeb, a tim i vystavba no-
vych komerénich a administrativnich center, jez
kladou vysoké naroky na dopravni obsluznost
a na spotiebu energii véetné vytapéni. Nezane-
dbatelny vliv na soucasnou imisni situaci v Pra-
ze ma i spotfeba pevnych paliv pro vytapéni
rodinnych domil, zejména v okrajovych castech
mésta.

V.1.1 Kvalita ovzdusi v aglomeraci Praha

Suspendované ¢astice PM,, a PM, 5

Imisni limit pro primérnou 24hodinovou kon-
centraci PM,, na tizemi aglomerace Praha byl
v roce 2018 piekrocen celkem na Sesti z 15 lo-
kalit s dostate¢nym poctem dat pro hodnoceni.
K prekracovani imisniho limitu opakované do-
chazi prevazné na lokalitach klasifikovanych
jako dopravni. Legislativou tolerovany pocet 35
dntd s nadlimitni denni koncentraci byl i v roce
2018 ptekrocen na 5 lokalitach dopravnich a 1
méstské v centru Prahy (obr. V.1.1). Nejvice
dnit s prekroc¢enou hodnotou imisniho limitu
se vyskytlo v obdobich leden—bfezen a tijen—
prosinec (obr. V.1.2). Na vétS§iné méstskych
a predmeéstskych lokalit bylo vice nez 60 % pie-
kroceni hodnoty imisniho limitu zaznamenano
zejména v obdobi leden-biezen, a to pravdépo-
dobné v souvislosti s niz§imi teplotami v inoru
a bfeznu ve srovnani s dlouhodobym teplotnim
normalem. V disledku toho jsou pravdépodob-
né vyssi emise dané vyssi intenzitou vytapéni
i vy$si emise z dopravy (zvySené obruSovani
materialu silnic v disledku posypu a néasledna
resuspenze materialu; EC 2011). Navic byl za-
catek roku spojen s CastéjSim vyskytem méné
pfiznivych meteorologickych podminek pro
rozptyl znecistujicich latek (kap. I1I).

Praha 2012). In the recent past, a number of unsa-
tisfactory industrial facilities have been closed or
production reduced, however, the services sector
has grown in importance leading to construction
of new commercial and administrative centres,
placing considerable demands on transportation
services and consumption of energy, including
heating. The consumption of solid fuels for hea-
ting family houses, especially in suburban parts of
the city, also has a considerable effect on the air
quality in Prague.

V.1.1 Air quality in the Prague agglomeration

Suspended particulate matter PM,, and PM, ;

In 2018, the limit value for the average 24-hour
PM,, concentration in the Prague agglomeration
was exceeded in a total of six out of 15 localities
with sufficient data for evaluation. The limit value
has been repeatedly exceeded mostly in localities
classified as traffic. In 2018, the number of 35 days
with above-the-limit daily concentration, allowed
by legislation, was exceeded in five traffic locali-
ties and one urban locality in the centre of Pra-
gue (Fig. V.1.1). Most days exceeding the polluti-
on limit value occurred in January — March and
October — December (Fig. V.1.2). In most urban
and suburban sites, more than 60% of cases exce-
eding the pollution limit value occurred between
January and March, probably due to lower tem-
peratures in February and March compared to the
long-term normal. As a result, higher emissions
are likely due to higher heating intensity and hi-
gher transport emissions (increased abrasion of
road material due to road maintenance in winter
and subsequent re-suspension of the material; EC
2011). In addition, the beginning of the year was
associated with a more frequent occurrence of
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Rocni imisni limity pro PM,, a PM,s nebyly
v roce 2018, podobn¢ jako v predeslych letech,
prekroceny na zadné z lokalit, které byly rele-
vantni pro vyhodnoceni ro¢nich primérnych
koncentraci (obr. V.1.3, obr. V.1.4). V Praze
jsou nejvys$si roéni primérné koncentrace PM,,
a PM,; méfeny na lokalitach klasifikovanych
jako dopravni. Nejvys$si hodnoty primérné roc-
ni koncentrace PM |, byly v roce 2018 naméteny
na lokalitach Leti§té-Praha (35 pg.m™) a Praha
10-Vr$ovice (33,6 pg.m”). Nejvyssi hodnoty
pramérné ro¢ni koncentrace PM, s byly v roce
2018 naméfeny na lokalitdich LetiSté-Praha
(24 pg.m™) a Praha 5-Smichov (22,2 pg.m™),
kdy v obou ptipadech koncentrace piesahly
hodnotu 20 pg.m™ (tj. hodnota imisniho limitu
platného od roku 2020).

Z hlediska delsi casové tady koncentraci sus-
pendovanych castic PM;, resp. PM,;s pro roky
2008-2018, resp. 2012-2018 lze konstatovat,
ze vSechny imisni charakteristiky dosahuji vys-
Sich primérnych hodnot na dopravnich lokali-
tach v porovnani s méstskymi a pfedméstskymi.
V hodnoceném obdobi byly nejvyssi koncentrace
naméfeny v roce 2010, kdy vzestup koncentra-
ci byl ddn opakovanym vyskytem neptiznivych
meteorologickych a rozptylovych podminek
v zimnim obdobi na zacatku i ke konci roku.
a 2016, tedy v letech, kdy doslo k vyraznéjSimu
poklesu vyskytu neptiznivych rozptylovych pod-
minek. V poslednich dvou letech 2017 a 2018
1ze u vSech hodnocenych imisnich charakteris-
tik PM,, a PM, 5 konstatovat nartst koncentraci,
avsak z hlediska dlouhodobého pruméru koncen-
traci za hodnocené obdobi 2008-2018 k vyrazné
zmén¢ nedoslo.

Benzo[a]pyren

V roce 2018 nebyl imisni limit pro ro¢ni primeér-
nou koncentraci benzo[a]pyrenu piekrocen ani
na jedné ze tii lokalit na izemi aglomerace Pra-
ha, které splnuji pozadavky na kvantitu a kva-
litu naméfenych dat. Jedna se o piredméstskou
lokalitu Praha 4-Libus a méstské lokality Praha
2-Riegerovy sady a Praha 10-Srobarova. Az do
roku 2014 byl imisni limit kazdoro¢né piekra-
covan alespon na jedné meétici lokalité na uzemi
aglomerace Praha (obr. V.L.5), pfi¢emz v posled-
nich letech jsou nejvyssi koncentrace métfeny na
predméstské lokalité Praha 4-Libus. V posled-
nich tfech letech nedoslo k ptekroceni limitu na
zadné mefici lokalité na izemi Prahy.

less favourable meteorological conditions for the
dispersion of pollutants (Chap. I11).

In 2018, as in previous years, the annual limit
values for PM,, and PM,; were not exceeded at
any site that was relevant for the assessment of
annual average concentrations (Fig. V.1.3, Fig.
V.1.4). In Prague, the highest annual average
concentrations of PM,, and PM,;s are observed
at sites classified as traffic. The highest values of
the average annual concentration of PM,,in 2018
were observed at the Prague Airport (35 ug.m™)
and Prague 10-Visovice (33.6 ug.m™) localities.
In 2018, the highest values of the average annual
PM, s concentration were measured at the Pra-
gue Airport (24 ug.m”) and Prague 5-Smichov
(22.2 ug.m>) localities, where in both cases the
concentrations exceeded 20 ug.m” (i.e. the value
of the pollution limit value due from 2020).

In view of longer time series of concentrations of
PM,, or PM,;, respectively, suspended particles,
for the 2008—2018 or 2012-2018 periods, we can
say that all air pollution characteristics reach hi-
gher average values in traffic localities compared
to urban and suburban ones. In the period under
review, the highest concentrations were measu-
red in 2010, when the increase in concentrations
was due to the repeated occurrence of unfavou-
rable meteorological and dispersion conditions
in the winter and the beginning of the year. The
lowest concentrations were measured in 2015 and
2016, i.e. in the years when there was a signifi-
cant decrease in the occurrence of unfavourable
dispersion conditions. In the last two years, 2017
and 2018, all evaluated pollution characteristics
of PM,y and PM,;s show increase of concentrati-
ons, but there is no significant change in the long-
-term average of concentrations over 2008—2018
period.

Benzo[a]pyrene

In 2018, the pollution limit level for the annual
average concentration of benzo[a]pyrene was not
exceeded at any of three localities in the territory
of the Prague agglomeration meeting the require-
ments for the quantity and quality of the monitored
data. These include a suburban locality of Prague
4-Libus, and city localities of Prague 2-Riegerovy
sady and Prague 10-Srobdrova. Until 2014, the
limit value was exceeded annually in at least one
monitoring site in the Prague agglomeration (Fig.
V.1.5), while in recent years the highest concentra-
tions have been measured in the suburban locality
Prague 4-Libus. In the last three years the limit
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Oxid dusicity

Hodinovy imisni limit NO, nebyl v roce 2018
piekrocen na zadné z 12 relevantnich lokalit pro
vyhodnoceni. Na zadné lokalit¢ v Praze nebyla
ani prekro¢ena hodnota imisniho limitu (povo-
leny pocet ptekroceni je 18). Nejvyssi hodino-
va koncentrace 192,8 ug.m” byla naméfena na
dopravni lokalit¢ Praha 5-Smichov 29. srpna
(lokalita je umisténa nad vyjezdem ze Strahov-
ského tunelu). Druha nejvys$si primérnd hodi-
nova koncentrace (165,8 pg.m™) byla naméfena
na dopravni lokalité Praha 2-Legerova (hot spot)
12. fijna.

Ro¢ni imisni limit pro NO, byl na tzemi aglo-
merace Praha prekroc¢en na dvou lokalitach (obr.
V.1.6). Jednalo se o dopravni lokalitu Praha
2-Legerova (hot spot), kde ro¢ni primérna kon-
centrace dosahla hodnoty 54,4 pg.m”, a Praha
5-Smichov s hodnotou 40,2 pg.m”. Na t&chto
dopravnich lokalitach dochédzelo k ptekroceni
limitu 1 v minulych letech. Nicméné se da pted-
pokladat, ze nadlimitni koncentrace NO, se vy-
skytuji 1 na dal$ich dopravné exponovanych lo-
kalitach v aglomeraci Praha, ve kterych nejsou
umistény méfici stanice.

Hlavnim emisnim zdrojem oxidii dusiku v Praze
je doprava (obr.V.1.8), ¢emuz odpovidaji i dlou-
hodobé¢ vyrazné vyssi primérné koncentrace NO,
na dopravnich lokalitach ve srovnani s urovnémi
na méstskych pozad’ovych a potazmo na pted-
meéstskych pozad’ovych lokalitich. Za hodnoce-
né obdobi dosahly koncentrace na vSech typech
lokalit maxim v roce 2010. Na dopravnich loka-
litach od té doby vykazuji koncentrace NO, ne-
vyrazny trend s kolisanim kolem limitni hodno-
ty. Na méstskych a predméstskych lokalitach do
roku 2016 koncentrace NO, klesaly, posledni dva
roky je pozorovan mirny nartst.

Prizemni ozon

V roce 2018 byl pfizemni ozon na uzemi aglo-
merace Praha méfen na 6 lokalitach. V primé-
ru byl za 3 roky 2016-2018 piekro¢en imisni
limit pro pfizemni ozon na c¢tyfech lokalitach:
Praha 5-Stodulky (36,3krat), Praha 6-Suchdol
(36,3krat), Praha 4-Libus (31,7krat) a Praha
2-Riegerovy sady (26krat), pficemz povole-
ny pocet piekroceni je 25 (obr. V.1.7). Od roku
2010, kdy Ize hodnotit ucelené ¢asové fady kon-
centraci na téchto Sesti lokalitach, byl v roce
2018 imisni limit pfekrocen na nejvyssim po-
¢tu lokalit. V letech 2016-2017 bylo ptekroce-

was not exceeded at any monitoring site in Pra-
gue.

Nitrogen dioxide

The hourly pollution limit value for NO, was not
exceeded in 2018 at any of the 12 localities rele-
vant for evaluation. The pollution limit value was
neither exceeded at any locality in Prague (the
permitted number of cases exceeding the limit is
18). The highest hourly concentration of 192.8
ug.m> was measured at the Prague 5-Smichov
traffic site on 29 August (the site is located above
the exit from the Strahov road tunnel). Second hi-
ghest average hourly concentration (165.8 ug.m”)
was measured at the Prague 2-Legerova (hot spot)
site on 12 October.

The annual pollution limit level for NO, was exce-
eded at two locations in the Prague agglomerati-
on (Fig. V.1.6). These included the traffic location
at Prague 2-Legerova (hot spot) where the annual
average concentration reached 54.4 ug.m”) and
at Prague 5-Smichov with 40.2 ug.m”. These two
locations experienced exceeding the limit value
also in the past years. Nevertheless, it can be as-
sumed that above the limit concentrations of NO,
may appear also at other exposed traffic locations
in the Prague agglomeration equipped with moni-
toring stations.

The main emission source of nitrogen oxides in
Prague is traffic (Fig. V.1.8), which is also re-
flected in the significantly higher average NO,
concentrations at traffic sites in comparison with
the levels at urban background and at suburban
background locations. In the evaluated period,
concentrations reached the peaks at all types of
localities in 2010. At traffic locations since then,
NO, concentrations show a slight trend fluctua-
ting around the limit value. In urban and subur-
ban locations, NO, concentrations decreased until
2016, with a slight increase observed over the last
two years.

Ground-level ozone

In 2018, ground-level ozone was measured in
6 localities in the Prague agglomeration. On ave-
rage in 3 years, 2016-2018, the limit value for
ground-level ozone was exceeded at four locations:
Prague 5-Stoduilky (36.3 times), Prague 6-Suchdol
(36.3 times), Prague 4-Libus (31.7 times) and Pra-
gue 2-Riegerovy sady (26 times), with the permitted
number of cases exceeding the limit value being 25
(Fig. V.1.7). Since 2010, when complete time series
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ni zaznamenano na 3 lokalitach, v letech 2010,
2011, 2013 a 2015 pouze na jedné, v roce 2014
dokonce na zadné. Z hlediska vyvoje poctu pie-
kroc¢eni hodnoty imisniho limitu ozonu Ize od
roku 2010 do roku 2014 konstatovat stagnujici
az mirné klesajici trend, ktery byl pferusen ro-
kem 2015, kdy vyrazné stoupl pocet prekroce-
ni hodnoty imisniho limitu ozonu v priméru na
lokalitu. Stoupajici trend v nasledujicich letech
pokracoval a svého maxima zatim dosahl v roce
2018. V letech 2015-2018 byl vzestup imisnich
charakteristik ozonu dan pfevazné teplotné nad-
normalnimi letnimi meésici. Zejména rok 2018
byl charakteristicky teplotné nadnormalnimi az
mimofadné nadnormalnimi a srazkové podnor-
malnimi letnimi mésici (vice viz kapitoly III.
a IV.4.2). Z divodu vysokych koncentraci pfi-
zemniho ozonu byla v prvni dekad¢ Cervence
2018 vyhlasena smogova situace (vice viz kap.
VI). Nejnizsi koncentrace jsou dlouhodobé mé-
feny na dopravni lokalité¢ Praha 9-Vysocany, coz
odpovida chemismu pfizemniho ozonu a chodu
jeho koncentraci (viz kap. 1V.4.3).

Ostatni latky

Pro ostatni latky znecistujici ovzdusi, uvedené
v legislativé (CO, SO,, benzen, téZké kovy), se
dati v aglomeraci Praha imisni limity dlouhodo-
bé plnit. Po roce 2000 se vyskytly nadlimitni roc-
ni primeérné koncentrace arsenu na lokalité Praha
5-Reporyije, a to naposledy v roce 2011. Nicmé-
né i koncentrace téchto latek jsou ovliviiovany
prevazujicimi meteorologickymi a rozptylovymi
podminkami, takze narGst nékterych imisnich
charakteristik téchto skodlivin byl zaznamenan
napf. v letech 2003, 2006, 2010, 2011 a 2017.

V.1.2 Emise v aglomeraci Praha

V soucasné dobé je na uzemi aglomerace Pra-
ha individualné evidovano cca 1930 provozoven
zdroji znecistovani ovzdusi zatfazenych do data-
baze REZZO 1 a REZZO 2. Na celkovych emi-
sich se jich vSak vyznamnéji podili pouze néko-
lik. Jedné se predevsim o Cementarnu Radotin,
ZEVO Malesice (Prazské sluzby, a. s.), dal$i prii-
myslové podniky napt. MITAS, a. s. nebo Ka-
men Zbraslav, ktery se nachdzi na rozhrani Prahy
a Sttedoceského kraje. Zdrojem emisi TZL jsou
také recyklacni linky stavebnich odpadt, které
jsou provozovany jak na pfimo urcenych loka-
litach (KARE, Praha, s. r. 0. Chodovska), tak
i na dalSich mistech, na kterych jsou provadé-
ny napi. demoli¢ni prace. V poslednim obdobi

of concentrations at these six sites can be assessed,
the limit value was exceeded at the highest num-
ber of sites in 2018. In 2016-2017, cases excee-
ding the limit value were recorded in 3 localities,
in 2010, 2011, 2013 and 2015 only in one, in 2014
even in none. From the point of view of the deve-
lopment of the number of cases exceeding the ozo-
ne limit value, a stagnating or slightly decreasing
trend can be observed from 2010 to 2014, which
was interrupted by 2015, when the number of ca-
ses exceeding the ozone limit value increased in the
average per locality. The upward trend in the fo-
llowing years continued and reached its maximum
currently in 2018. In 2015-2018, the increase in
ozone pollution characteristics was predominant-
ly due to the above-normal temperature in summer
months. Especially 2018 was characterized by tem-
perature above-normal to extremely above-normal
and precipitation below-normal in summer months
(for more details see Chap. Il and 1V.4.2). Due to
high concentrations of ground-level ozone, a smog
situation was declared in the first decade of July
2018 (for more details see Chap. VI). The lowest
concentrations are measured in the long-term at
the Prague 9-Vysocany traffic locality, which co-
rresponds to the ground-level ozone chemistry and
Sfluctuation of its concentration (see Chap. 1V.4.3).

Other substances

For other atmospheric pollutants set forth in the
legislation (CO, SO,, benzene, heavy metals), the
Prague agglomeration has long been able to meet
the pollution limits. After 2000, above-limit aver-
age annual arsenic concentration levels were re-
corded at the Prague 5-Reporyje locality, for the
last time in 2011. Nonetheless, the concentrations
of these substances are also affected by the predo-
minant meteorological and dispersion conditions,
so that an increase in some pollution level charac-
teristics for these pollutants was recorded, e.g. in
2003, 2006, 2010, 2011 and 2017.

V.1.2 Emissions in the Prague
agglomeration

At the present time, approx. 1930 places of operati-
on of sources of air pollution included in the REZZO
1 and REZZO 2 databases are individually registe-
red in the territory of the agglomeration of Prague.
However, only several of them have a substantial
effect on overall emissions. These are primarily
the Cementarna Radotin, ZEVO Malesice (Prazské
sluzby, a. s.), and other industrial enterprises, such
as MITAS, a. s. or Kamen Zbraslav, located at the
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narustaji také emise z vyroby elektrické energie
kogenera¢nimi jednotkami (napt. UCOV PVaK
a TEDOM Daewo-Avia Letiiany). Od roku 2015
vyznamné klesl podil emisi nejvétSich teplaren
spolecnosti Prazska teplarenska, a. s. v Male-
Sicich a Michli, které v roce 2017 provozovaly
pouze plynové kotle. Podle vystupti SLDB 2011
prevladaji u vytapéni domacnosti centralni zdro-
je tepla (cca 52 % byti), dale pak plynové kotel-
ny a lokalni plynové kotle (dohromady cca 31 %
bytl). Vyznamny je podil vytapéni elektrickou
energii (cca 5 %), ale také obtizné zaraditelnych
tzv. ostatnich zpusobi (relativné vysoky podil
cca 10 %). Pouze v malé casti bytového fondu,
ptedevsim v okrajovych castech mésta, je vyuzi-
vano jako palivo uhli, dievo, popi. koks. Stejné
jako u bytt je vétsi ¢ast budov komunalni sfé-
ry napojena na centralni zdroje tepla, popi. na
vlastni plynové kotelny.

V obdobi let 2008-2016 doslo u vyse uvedenych
vyznamnéjsich zdroji k poklesu vsech sledova-
nych emisi. U teplarenskych zdroja souvisi toto
snizeni pfedevsim s realizaci rozsahlého projek-
tu propojeni teplarenské soustavy Mélnik-Praha,
zahajen¢ho v roce 1995. Zcela zasadni pokles
emisi SO, souvisi se snizenim mnozstvi spalova-
ného ¢erného uhli v Teplarné MaleSice (od roku
2011) a v soucasnosti (od roku 2015) také s od-
stavenim uhelnych kotlt na neurcito.

Emisni zatizeni Prahy je z celorepublikového
hlediska poné&kud specifické. Bodové a plosné
zdroje provozované na jejim tzemi jsou az na
vyjimky minoritni. Jak ukazuje obr. V.1.8 sesta-
veny z udaji za rok 2016, pouzitych pfi zpra-
covani aktualizace PZKO v roce 2018, nejvetsi
podil emisi TZL a SO, pochazi z vytapéni domac-
nosti a u emisi NOy z dopravy. Podle mnozstvi
emisi jednotlivych znecistujicich latek za rok
2016 vztazenych na plochu hodnoceného uzemi
se aglomerace Praha ve srovnani s ostatnimi zo-
nami a aglomeracemi umistila na prvnim misté
v ptipadé NOy, VOC a benzenu, na druhém misté
v ptipadé¢ PM,, a olova, na tfetim misté v pfipadé
PM,;, benzo[a]pyrenu, arsenu, kadmia a niklu,
na sedmém misté v ptipad¢ SO.,.

V.1.3 Shrnuti

Aglomerace Praha je oblasti, ve které je nadlimit-
nimu zne¢isténi ovzdusi vystaveno velké mnoz-
stvi lidi. V aglomeraci Praha jsou dlouhodobé¢
prekracovany 24hodinovy imisni limit pro sus-
pendované castice PMj, a ro¢ni imisni limit pro
oxid dusicity, a to zejména na dopravnich loka-

boundary between Prague and the Central Bohe-
mian region. The sources of TSP also include recy-
cling lines of construction wastes operated either
directly at a given location (KARE, Praha, s.r.o.,
Chodovska) or at other locations of operation, for
example, demolitions. Recently, the emissions from
the production of electrical energy in co-genera-
tion units have also increased (e.g. UCOV PVaK
and TEDOM Daewo-Avia Letiany). Since 2015,
the fraction of emissions from the largest heating
plants of the Prazska teplarenskd, a.s. company in
Malesice and Michle decreased substantially, ope-
rating only gas-burning boilers in 2017. According
to the outputs of SLDB 2011, central heating sou-
rces predominate in heating households (52% of
apartments), followed by gas boilers and local gas
boilers (together 31% of apartments). The frac-
tion of heating by electrical energy is significant
(approx. 5%), as is that from difficult-to-classify
other means (relatively high fraction of approx.
10%). Coal, wood or coke is used as a fuel in only
a small part of the housing fund, primarily at the
periphery of the city. Similarly to housing, there is
a prevalence of buildings of the communal sphe-
re connected to central heating sources or having
their own gas boilers.

There was a decrease in monitored emissions at
the above-mentioned significant sources in the
2008-2016 period. For heating plant sources, this
reduction is connected primarily with implemen-
tation of an extensive project for connection of the
Meélnik-Prague heating plant system, commenced
in 1995. A fundamental decrease in SO, emissi-
ons was connected with reduction of the amount
of black coal burned in the MaleSice heating plant
(since 2011) and, at the present time (since 2015),
also shutting down of the coal-burning boilers for
an indefinite period.

The emission load of Prague is rather specific
nationwide. Point and areal sources operated in
its territory are, with a few exceptions, minor. Fo-
llowing Fig. V.1.10, compiled from the data for
the year 2016 used in the processing of the PZKO
update in 2018, the greatest share of SP and SO,
emissions originates from household heating and
of NOy emissions from traffic. According to the
amount of emissions of particular pollutants in
2016 in relation to the size of the evaluated area,
the Prague agglomeration ranked first in the case
of NOy, VOC and benzene, second in the case of
PM,y and lead in the case of NOy, PM,;, B(a)P,
arsenic, cadmium and nickel, and in seventh place

for SO.,.
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litach. V zimnich mésicich ¢asto dochazi i k pie-
kroc¢eni hodnoty imisniho limitu pro primérnou
24hodinovou koncentraci PM,,. Nadlimitni ro¢ni
primérna koncentrace pro benzo[a]pyren byla
na uzemi aglomerace Praha naméfena naposledy
v roce 2014 na lokalité¢ Praha 4-Libus. VétSina
prekroceni (hodnot) imisnich limitt souvisi se
znacnym dopravnim zatizenim hlavniho meésta,
v topné sezoné ke zne€isténi ovzdusi piispiva-
ji lokalni topenisté. Imisni limit pro ptizemni
ozon je obvykle piekraCovan v okrajovych cas-
tech Prahy, v roce 2018 (v priméru za tfi roky)
bylo zaznamenano piekroceni imisniho limitu
na Ctyfech lokalitach ze Sesti, coz je zatim nej-
vice v hodnoceném obdobi od roku 2010. V roce
2018 byly v aglomeraci Praha vyhlaseny pouze 2
smogove situace z divodu vysokych koncentraci
pfizemniho ozonu. Smogové situace ani regula-
ce z diivodu vysokych koncentraci suspendova-
nych ¢astic PM,,, oxidu dusi¢itého NO, a oxidu
sifi¢itého SO, a varovani z duvodu vysokych
koncentraci ptizemniho ozonu O; nebyly v roce
2018 v aglomeraci Praha vyhlaseny (podrobnosti
v kap. V). V aglomeraci Praha se mobilni zdroje
podili na celkovych emisich TZL cca 49 %, na
celkovych emisich oxidi dusiku (NOx) pak cca
75 %.

V.1.3 Summary

The Prague agglomeration is an area where many
people are exposed to above-limit air pollution. In
the Prague agglomeration, the 24-hour limit va-
lues for suspended particulate matter PM,yand the
annual limit value for nitrogen dioxide have long
been exceeded, especially at traffic locations. In
the winter months, the limit value for the average
24-hour PM,, concentration is often exceeded.
The above-limit annual average concentration
for benzo[a]pyrene in the Prague agglomeration
was observed last in 2014 at the Prague 4-Libus
locality. Most cases exceeding the pollution limit
values correspond to the significant traffic load
of the capital city, while local household heating
contributes to air pollution during the heating
season. The pollution limit value for ground-level
ozone is usually exceeded in the suburban areas
of Prague; in 2018 (on average over three years)
the limit value was exceeded at four localities out
of six, which is most in the period since 2010. In
2018, only two smog situations were declared in
the Prague agglomeration due to high concentra-
tions of ground-level ozone. Smog situations and
regulations due to high concentrations of suspen-
ded particulate matter PM,,, nitrogen dioxide NO,
and sulphur dioxide SO, and alerts due to high
concentrations of ground-level ozone O; were not
declared in the Prague agglomeration in 2018
(for details see Chap. V.). In the Prague agglome-
ration, mobile sources account for about 49% of
total solid pollutants emissions, and about 75% of
total nitrogen oxides (NOy) emissions.
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Fig. V.1.1 The 36" highest 24-hour concentration PM,, in 2018 and trends of concentrations in 2008-2018,
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Obr. V.1.2 Poéet dni s koncentracemi PM,, > 50 ug.m= v jednotlivych mésicich véetné celkového poétu
prekroceni, aglomerace Praha, 2018

Fig. V.1.2 Number of days with concentrations of PM,, > 50 ug.m in individual months, incl. total
number of exceedances, agglomeration of Prague, 2018

CHMU - Informaéni systém kvality ovzdusi 153 Zneé&isténi ovzdusi na uzemi Ceské republiky v roce 2018
CHMI - Air Quality Information System Air Pollution in the Czech Republic 2018



V.1 AGLOMERACE — HLAVNi MESTO PRAHA
V.1 AGGLOMERATION — CAPITAL CITY OF PRAGUE

40

aow

20

Praha 4-Chodov
Praha 4-Libu$
Praha 5-Stodulky
Praha 6-Bfevnov
Praha 6-Suchdol
Praha 8-Kobylisy

10

Koncentrace [ug.m=%]
Concentration [ug.m]

2008 2010 2012 2014 2016 2018

Praha 2-Riegrovy sady
Praha 9-Vysocany
Praha 10-Priimyslova
Praha 1-n. Republiky

Praha 2-Legerova (hot spot)
Praha 8-Karlin

Praha 5-Smichov

Praha 10-VrSovice

Letisté Praha

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0

méstské stanice / urban stations Koncentraf:e [ug.m=?]
Concentration [ug.m=3]

e dopravni stanice / traffic stations === LV rok/LV year

Obr. V.1.3 Primérné ro¢ni koncentrace PM,, v roce 2018 a trend koncentraci v letech 2008—-2018,
aglomerace Praha

Fig. V.1.3 Average annual PM,, concentrations in 2018 and trend of concentrations in 2008-2018,
agglomeration of Prague
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Obr. V.1.4 Primérné rocni koncentrace PM,; v roce 2018 a trend koncentraci v letech 2012-2018,
aglomerace Praha

Fig. V.1.4 Average annual PM,; concentrations and trens of concentrations in 2012-2018,
agglomeration of Prague
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Obr. V.1.5 Primérné ro¢ni koncentrace benzo[a]lpyrenu v letech 2008-2018, aglomerace Praha
Fig. V.1.5 Average annual benzo[a]pyrene concentrations in 2008—2018, agglomeration of Prague
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Obr. V.1.6 Primérné roéni koncentrace NO, v roce 2018 a trend koncentraci v letech 2009-2018,
aglomerace Praha

Fig. V.1.6 Average annual NO, concentrations and trend of concentrations in 2009—-2018, agglomeration
of Prague
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aglomerace Praha

Fig. V.1.7 Numbers of exceedances of the limit value of O; in the average for three years in 2008-2018,
agglomeration of Prague
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Obr. V.1.8 Emise vybranych znecist'ujicich latek v ¢lenéni dle REZZO, aglomerace Praha, 2008 a 2016
Fig. V.1.8 Emissions of selected pollutants listed according to REZZO, agglomeration of Prague, 2008
and 2016
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V.2 AGLOMERACE BRNO

Aglomerace Brno lezi ve stfedu Jihomoravské-
ho kraje a je totozna se spravnim uzemim meésta
Brna. Kvalita ovzdus$i ve mésté je ovliviiovana né-
kolika vyznamnymi zdroji. Vliv téchto zdroji se
vyznamné lisi v jednotlivych oblastech Brna v za-
vislosti naptiklad na zptsobu vytapéni ¢i dopravni
zatézi v dané lokalité.

Stejné jako dalsi velka mésta, se i Brno jako druhé
nejvétsi mésto CR, potyka s vyznamnym podilem
dopravy na snizené kvalit¢ ovzdusi, a to pfede-
v§im u oxidu dusiku. Stale neexistuje velky okruh
meésta a tato skute¢nost vyrazné snizuje plynulost
dopravy v nékterych ¢astech mésta a v centru.
Nejvyznamnéj$im zdrojem tuhych znecistujicich
latek je pak lokalni vytapéni.

V roce 2018 také na nékolika mistech intenziv-
n¢ probihaly stavebni prace, které mohou mit
docasné¢ a lokalné velmi vysoky podil na znecis-
téni ovzdusi. Kromé znecisténi pochazejiciho ze
stavby jako takové (haldy stavebniho materidlu,
demolice, nakladka a vykladka ¢i presun materia-
lu, pohyb stavebnich stroji apod.) vedou stavebni
prace Casto také k naruSeni plynulosti dopravy,
tvorbé dopravnich kolon, na misto stavby pfijizdi
nakladni vozy a vyznamna je nasledné také resus-
penze.

Opomenout nelze ani vliv dalkového transportu.
Zejména pii severovychodnim proudéni se muize
az do oblasti Brna dostavat ptes Zlinsky kraj Mo-
ravskou branou znecisténi z Moravskoslezské-
ho kraje ¢i preshranicné az z Polska. Predevsim
pokud k takovéto situaci dojde pfti teplotni inver-
zi, jsou Casté vysoké koncentrace znecistujicich
latek a pfipadné i vyhlaSeni smogové situace.
V roce 2018 vsak nebyla na uzemi aglomerace
Brno vyhlasena smogova situace ani jednou, na
rozdil od roku piedchoziho. To vSak souvisi pri-
marné¢ s meteorologickymi podminkami, které
byly na zacatku ptredchoziho roku vyrazné horsi
nez v roce 2018.

V.2.1 Kvalita ovzdusi v aglomeraci Brno

Suspendované ¢astice PM,, a PM, 5

Imisni limit pro ro¢ni primérnou koncentraci sus-
pendovanych &astic frakce PM, (40 pg.m ) nebyl
v roce 2018, stejné jako v roce predchozim, pte-
kroCen na zadné stanici v aglomeraci Brno (obr.
V.2.3). Ze stanic, které splnily podminku dostup-
nosti dat (8 stanic), byla nejvyssi rocni koncen-
trace PM,, na dopravni stanici Brno-Uvoz (hot

V.2 THE BRNO AGGLOMERATION

The Brno agglomeration lies in the centre of the
Southern Moravian region and is identical with the
administrative territory of the City of Brno. There are
several important sources affecting air quality in the
city. The impact of these sources varies significantly in
particular parts of Brno, depending on, for example,
the type of heating or traffic load in a given locality.

Like other large cities, Brno, as the second largest
city in the Czech Republic, faces a significant share
of traffic affecting air quality, especially in nitrogen
oxides. There is still no main city traffic circuit and
this fact greatly reduces traffic flow in some parts of
the city and in the city centre. Local heating is the
most important source of particulate matter:

In 2018, construction activities were also intensive-
ly carried out in several places which may lead to
a very high share of air pollution temporarily and
locally. In addition to pollution from the building
activity itself (building material heaps, demolitions,
loading and unloading or moving material, move-
ment of construction machinery, etc.), construction
work often also leads to disruptions in traffic flow,
and traffic jams, while lorries arriving at the site
cause subsequently a significant resuspension.

The effect of long-distance pollution transport can-
not be neglected either. Especially in the north-east
flow, pollution from the Moravian-Silesian region
or even across the border from Poland can reach
the Brno area via the Zlin region through the Mo-
ravska brana territorial area. Particularly, if such
a situation occurs during temperature inversion,
high concentrations of pollutants appear and, possi-
bly, a smog situation can be announced. However,
in 2018 no smog situation was announced in the
territory of Brno agglomeration, unlike the previous
year. However, this is primarily related to meteoro-
logical conditions which were significantly worse at
the beginning of the last year than in 2018.

V.2.1 Air quality in the Brno agglomeration

Suspended particulate matter PM,, and PM, ;

In 2018, as in the previous year, the limit value for
the annual average concentration of PM,, fraction of
suspended particles (40 ug.m) was not exceeded at
any station in the Brno agglomeration (Fig. V.2.3).
Of the stations that met the condition of data availa-
bility (8 stations), the highest annual concentration
of PM,, was observed at the Brno-Uvoz traffic stati-
on (hot spot) (31.8 ug.m™). It is a station located at
a very busy crossroad in a valley, where, in addition,
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Tab. V.2.1 Plocha aglomerace Brno s prekroéenymi imisnimi limity jednotlivych Skodlivin
Tab. V.2.1 The territory of the Brno agglomeration with the exceeded limit values of individual

pollutants
PM12 rovcnl PMZ_? rovcm NO, roéni Berlze[a]!)yr?n
Rok pramér pramér L ro¢ni prameér
PM,, 24h pramér O,
Year annual annual annual
annual average
average average average
2012 - 27.07 % 3.04 % 2.45 % 45.03 % 4.02 %
2013 - 2.49 % 2.02% 28.89 % 46.94 %
2014 - 0.54 % 0.43 % - 0.43 % -
2015 - - - - 12.2 %
2016 - - 0.87 % 1.85 % 0.01 %
2017 - 15.05 % - 0.57 % 9.16 %
2018 - 13.17 % - 13.64 % 3717 %

spot) (31,8 png.m™). Jedna se o stanici umisténou
na velmi rusné kiizovatce v kotling, kde se navic
v roce 2018 provadely vyznamné stavebni prace
v bezprostfednim okoli.

24hodinovy imisni limit PM,, (50 pg.m™) byl
v roce 2018 piekroéen pravé na stanici Brno-Uvoz
(hot spot) (obr. V.2.1 a V.2.2). Zatimco v roce
2017 zde doslo pouze k 24 piekrocenim, v roce
2018 to byl témét dvojnasobek — 47 piekroceni.
Hlavni pfi¢inou zde byly pravé stavebni prace,
které v nékteré dny ndrazoveé vyrazné zvySovaly
koncentrace suspendovanych ¢astic v ovzdusi.

Imisni limit pro ro¢ni primérnou koncentraci frak-
ce PM, 5 (25 pg.m™) nebyl v roce 2018 prekrocen
na zadné stanici v aglomeraci (obr. V.2.4). Ze sta-
nic, pro kter¢ jsou dostupna data pro ro¢ni prumeér,
byla nejvyssi koncentrace na méstské pozad’ové
stanici Brno-Détskd nemocnice (21,6 pg.m”)
a dale na ptredmestské pozad’'ové stanici Brno-Tu-
fany (21,3 pg.m”). Podle nové platné hodnoty
imisniho limitu pro ro¢ni koncentraci PM, 5 platné
od roku 2020 (20 pg.m™) by na téchto dvou stani-
cich limit pfekrocen byl. Naopak na stanici Brno-
-Uvoz (hot spot) byla roéni praimérna koncentrace
PM, s pouze 18,0 pg.m™, coz dobfe ilustruje vliv
stavebni Cinnosti, kterd je primarné zdrojem vét-
Sich castic frakce PM,,,.

Pokud srovname vyvoj prumérnych ro¢nich kon-
centraci na jednotlivych stanicich v poslednich le-
tech, nelze tici, ze by zde byl patrny néjaky jasny
trend. Naptiklad na dopravni stanici Brno-Uvoz
(hot spot) byl ro¢ni primér koncentrace PM,,
v roce 2018 nejvyssi od zacatku méfeni (2015),
stejné tak na pozadové stanici Brno-Détska ne-
mocnice (data od roku 2015). Naopak relativné
nizky byl ro¢ni primér PM,, koncentrace na jiné

significant construction work was carried out in the
immediate vicinity in 2018.

In 2018, the 24-hour PM,, (50 ug.m>) limit value
was exceeded just at the Brno-Uvoz station (hot-
-spot) (Fig. V.2.1 and V.2.2). While in 2017 there
were only 24 cases exceeding the limit value, in 2018
it was almost double — 47 cases. The main cause was
the construction work which occasionally in some
days significantly increased concentrations of sus-
pended particles in the air.

The limit value for the annual average concentration
of PM, 5 (25 ug.m™) fraction was not exceeded at any
station in the agglomeration in 2018 (Fig. V.2.4). Of
the stations for which data for the annual average
are available, the highest concentration was rea-
ched at the urban background station Brno-Deétska
nemocnice (21.6 ug.m>) and further at the subur-
ban background station Brno-Turany (21.3 ug.m>).
According to the new limit value for the annual con-
centration of PM, s valid from 2020 (20 ug.m™), the
limit would be exceeded at these two stations. On
the other hand, at the Brno-Uvoz station (hot spot),
the annual average PM,; concentration was only
18.0 ug.m™, which illustrates the influence of con-
struction activity which is primarily a source of lar-
ger particles of PM,, fraction.

If we compare the course of average annual concen-
trations at individual stations in recent years, we ca-
nnot say that there is any clear trend. For example, at
the Brno-Uvoz (hot spot) traffic station, the annual
average PM,, concentration in 2018 was the highest
since the beginning of the measurement (2015), as
well as at the background station Brno-Détska ne-
mocnice (data from 2015). On the contrary, the an-
nual average of PM,, concentration at another tra-
ffic station — Brno-Vystavisté was relatively low (the
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s

od roku 2009). Kompletni fadu ro¢nich primeér-
nych koncentraci PM;, od roku 2008 ma pied-
mestska stanice Brno-Tufany. Primér za desetile-
té obdobi 2008—2017 zde ¢&ini 25,9 pg.m™, v roce
2018 to bylo 26,4 pg.m>. TotéZ pak plati pro ro¢ni
pramérné koncentrace PM,;, ani ty se na stani-
cich v Brné dlouhodobé vyznamné nesnizuji, ani
nezvysuji.

Minimalni dostupnost dat 90 % nebyla v roce 2018
splnéna na stanicich Brno-Zvonatka, Brno-Svato-
plukova, Brno-Masna a Brno-Léany. Tyto stanice
tedy v hodnoceni PM zahrnuty byt nemohou.

Zminit je vSak tifeba stanici Brno-Zvonarka.
V blizkosti této stanice zacaly na podzim roku
2018 probihat velmi intenzivni stavebni prace,
a to hned na nékolika mistech kolem stanice (re-
konstrukce Hlavniho nadrazi a okolnich mostu,
vystavba novych kancelafskych blokt, demolice
starych budov atd.). V dusledku toho byla stanice
od zafi 2018 pieklasifikovana na stanici prumys-
lovou z pivodni dopravni. Lokalitou se vSak stale
jedna o totoznou stanici. Pokud bychom secetli
pocet piekro¢eni na obou stanicich, pak byl v této
lokalit¢ 24hodinovy imisni limit PM,, ptekro-
¢en minimalné 58x (stanice méla delsi vypadek
v Cervenci a srpnu, nelze tedy s jistotou fici, zda
prekroCeni nebylo jesté vice. Nicméné vzhledem
k ro¢ni dobé vypadku a srovnani s okolnimi sta-
nicemi je takika jisté, ze béhem prazdninového
vypadku k prekroceni nedoslo). Na zaklade tce-
lové rozsahlé odborné zpravy zabyvajici se prave
vysokymi koncentracemi znecistujicich latek na
Zvonafce bylo jasné potvrzeno, ze pficinou je in-
tenzivni stavebni ¢innost v okoli a s tim spojena
i naruSena dopravni plynulost a resuspenze z do-

pravy.

Oxid dusi¢ity (NO,)

Hlavnim zdrojem NO, v Ceské republice je do-
prava, nejvyssi koncentrace této znecist'ujici lat-
ky jsou proto ve velkych méstech, jednim z nich
je také aglomerace Brno. Jednoznacné nejvyssi
koncentrace NO, jsou dlouhodobé sledovany na
dopravné nejzatizengjsich stanicich, jako je napfi-
klad stanice Brno-Svatoplukova nebo Brno-Uvoz
(hot spot).

Ro¢ni imisni limit pro NO, (40 pg.m) byl v roce
2018 opét piekrocen na stanici Brno-Svatopluko-
va (46,0 pg.m™, obr. V.2.6), stejné jako v lofiském
roce. Tato stanice se nachdzi v tésné blizkosti
dvouproudové rusné dopravni tepny, kde se velmi
Casto tvofi dopravni kolony, a je tedy vyznamné

third lowest since 2009). The complete series of an-
nual average concentrations of PM,, since 2008 is
available at the suburban Brno-Turany station. The
average for the ten-year period 2008-2017 is 25.9
ug.m”, and in 2018 it was 26.4 ug.m>. The same
applies to annual average concentrations of PM,
that do not significantly decrease or increase in the
long-term period in Brno stations.

The minimum data availability of 90% was not met in
2018 at the stations Brno-Zvonarka, Brno-Svatoplu-
kova, Brno-Masna and Brno-Lany. Therefore, these
stations cannot be included in the PM evaluation.

However, the Brno-Zvonarka station should be men-
tioned. Very intensive construction work commenced
in the vicinity of this station in autumn 2018, at se-
veral locations around the station (reconstruction of
the Central Station and surrounding bridges, con-
struction of new office blocks, demolition of old buil-
dings, etc.). As a result, since September 2018, the
station has been reclassified to an industrial station
from the original traffic. However, the location of the
station is still the same. If we count the number of
cases exceeding the limit at the these two stations
stations, then in this locality the 24-hour PM,, limit
value was exceeded at least 58 times (the station had
a longer outage in July and August, so we cannot say
with certainty whether the number of cases was hi-
gher, however, compared to the surrounding stations
and in view of the period of the year, it is almost cer-
tain that there was no exceeding during the holiday
outage). On the basis of a large-scale expert report
dealing particularly with high concentrations of po-
llutants in Zvonarka, it was clearly confirmed that it
is caused by intensive construction activities in the
surrounding area and the associated disruption of
traffic flow and resuspension due to traffic.

Nitrogen dioxide (NO,)

The main source of NO, in the Czech Republic is
traffic; therefore the highest concentrations of this
pollutant occur in large cities, one of them being the
Brno agglomeration. Clearly, the highest concent-
rations of NO, are monitored in the long-term at the
most affected stations, such as the Brno-Svatopluko-
va or Brno-Uvoz stations (hot spot).

The annual NO, limit value (40 ug.m”) was
again exceeded at the Brno-Svatoplukova station
(46.0 ug.m>, Fig. V.2.6) in 2018 as in the last year:
This station is located in proximity to a two-lane
heavy traffic main road where traffic jams form very
often and therefore the traffic flow is significantly
impaired. During the ten-year period 2008-2017
the limit was exceeded 8 times at the station except
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narusena plynulost dopravy. Béhem desetiletého
obdobi 2008-2017 byl tento limit na stanici pie-
krocen 8x, s vyjimkou let 2011 a 2015, kdy byly
koncentrace tésn¢ pod limitem. Na stanici Brno-
-Uvoz (hot spot) byla hodnota roéni primérné
koncentrace NO, 0 0,1 pg.m* pod hodnotou imi-
sniho limitu. Od roku 2008 je to tak vibec po-
prvé, kdy tento limit na stanici pfekrocen nebyl
a je zde pozorovan klesajici trend. Také na dalsi
dopravni stanici Brno-Vystavisté byla ro¢ni pri-
mérna koncentrace NO, nizsi nez kterykoliv rok
z predchozich 10 let (28,4 ug.m™). Plati zde zcela
jednoznacna zavislost mezi typem stanice a ro¢ni
pramérnou koncentraci NO,. Na pozad’ovych sta-
nicich jsou hodnoty ro¢niho priméru vyznamné
nizs§i. Prikladem je predméstska pozad’ova stanice
Brno-Tutany, kde byl ro¢ni primér v roce 2018
14,0 png.m” (méné nez kterykoliv z pfedchozich
10 let).

Benzo[a]pyren

Koncentrace benzo[a]pyrenu jsou v Brn¢ monito-
rovany na dvou méstskych pozad’ovych lokalitach
—Brno-Masné a Brno-LiSenl. Imisni limit pro ro¢ni
priimérnou koncentraci benzo[a]pyren (1 ng.m)
nebyl v roce 2018 prekrocen ani na jedné z téchto
dvou stanic (obr. V.2.5). Hodnoty ro¢niho prumé-
ru se pohybovaly kolem poloviny imisniho limitu
(0,5 ng.m” na Masné a 0,6 ng.m v Li$ni). Na sta-
nici Brno-Masna jsou data o koncentracich ben-
zo[a]pyrenu k dispozici od roku 2015 a k ptekro-
¢eni imisniho limitu nedoslo ani jednou. V Lisni
je benzo[a]pyren monitorovan od roku 2009. Nej-
vys$$i ro¢ni priomér zde byl pozorovan v roce 2012
(1,0 ng.m™). Lze tedy fici, Ze za poslednich 5 let
nebyl imisni limit pro ro¢ni primérnou koncent-
raci benzo[a]pyrenu piekrocen v aglomeraci Brno
ani jednou. Je vSak nutné zminit, Ze monitoring
benzo[a]pyrenu je celorepublikové zatiZzen nej-
vyssi nejistotou. Jeho hlavnim zdrojem je lokalni
vytapéni, a jak ukazala néktera projektova méte-
ni, v malych sidlech v okoli Brna byly kratkodobé
koncentrace benzo[a]pyrenu naméfeny az radoveé
vyssi. Je tedy mozné, ze ve Ctvrtich s vys$§im po-
dilem vytapéni na tuha paliva jsou koncentrace
benzo[a]pyrenu vyssi.

Prizemni ozon (O;)

Data o koncentracich ptizemniho ozonu jsou za
rok 2018 k dispozici ze tfi brnénskych stanic,
a to Brno-Tufany, Brno-Lany a Brno-Détska ne-
mocnice. Ve vSech pfipadech se jednd o méstské,
nebo v ptipadé Brno-Tufany pfedméstské, poza-

for 2011 and 2015 when the concentrations were just
below the limit. At the Brno-Uvoz station (hot spot),
the annual average concentration of NO, was below
the limit value by 0.1 ug.m”. This is the first time
since 2008 that this limit was not exceeded and there
is an apparent downward trend. The annual average
NO, concentration was also lower at another traffic
station — Brno-Vystaviste, lower than in any of the
previous 10 years (28.4 ug.m>). There is a clear re-
lationship between the station type and the annual
average NO, concentration. At background stations,
annual average values are significantly lower. An
example is the Brno-Turany suburban background
station, where the annual average in 2018 was
14.0 ug.m™ (less than any of the previous 10 years).

Benzo[a]pyrene

Benzo[a]pyrene concentrations are monitored in
Brno at two urban background locations — Brno-
-Masna and Brno-Lisen. The limit value for the
annual average concentration of benzo[alpyrene
(1 ng.m™) was not exceeded in 2018 by any of these
two stations (Fig. V.2.5). The annual average values
ranged around half of the limit value (0.5 ng.m” at
Masna and 0.6 ng.m™ at Lien). At the Brno-Mas-
na station, data on benzo[a]pyrene concentrations
have been available since 2015 and the limit value
has never been exceeded. In Lisen, benzo[a[pyrene
has been monitored since 2009. The highest annu-
al average was observed in 2012 (1.0 ng.m™). It
can therefore be stated that in the last 5 years the
limit value for the annual average concentration
of benzo[a]pyrene has not been exceeded in the
Brno agglomeration. However, it should be noted
that benzo[aJpyrene monitoring is affected by the
highest level of uncertainty throughout the coun-
try. Its main source is local heating and, as some
project measurements have shown, short-term con-
centrations of benzo[a]pyrene were measured to be
much higher in small settlements around Brno. It is
therefore possible that benzo[a]pyrene concentrati-
ons are higher in districts with a higher proportion
of solid fuel heating.

Ground-level ozone (0;)

Data on ground-level ozone concentrations for 2018
are available for three Brno stations, namely Brno-
-Turany, Brno-Lany and Brno-Détska nemocnice. In
all cases, these are urban or; in the case of Brno-Tu-
rany, suburban background stations where the con-
centrations are higher than at traffic stations.

In the 2016-2018 period, the allowed number of in-
stances exceeding the limit value was higher only at
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d’'ové stanice, kde jsou koncentrace vyssi nez na
dopravnich.

Imisni limit byl v obdobi 2016-2018 piekrocen
pouze na stanici Brno-Tufany (34,7x), stejné jako
v loniském roce. Na stanici Brno-Détskd nemocni-
ce to bylo presné 20 piekroceni a na stanici Brno-
-Lany 19,3 (obr. V.2.7). Pfi¢inou vysSich koncen-
traci pfizemniho ozonu na stanici Brno-Tufany je
jeji poloha mimo mésto a také umisténi ve zcela
otevieném prostoru na pfimém slunci.

Pokud se podivame na ro¢ni priimérnou koncen-
traci O; na stanici Brno-Tufany, mame k dispozi-
ci ucelenou fadu od roku 2010. Celkovy prumér
za toto obdobi je 50,2 ug.m™. Pravé v roce 2018
byl ro¢ni primér O; na této stanici jednoznacné
nejvyssi (59,8 pg.m™), druhy nejvyssi pak v roce
2015 (52,6 ng.m™). Rok 2018 byl historicky nej-
teplej$im rokem za dobu méteni v Ceské republice
a praveé vysoké teploty a intenzita slune¢niho za-
feni k vysokym koncentracim ptizemniho ozonu
prispivaji. Rovnéz rok 2015 byl charakteristicky
vyznamnou vlnou veder v letnim obdobi. Na sta-
nicich Détska nemocnice a Lany jsou k dispozici
data od roku 2015 a také na téchto dvou byl ro¢ni
prameér 2018 jednoznacné nejvyssi.

Ostatni latky

Koncentrace tézkych kovi (As, Pb, Ni, Cd) na
uzemi aglomerace jsou dlouhodobé pod hodno-
tou imisniho limitu, v nékterych ptipadech i o dva
rady (naptiklad Pb na stanici Brno-LiSen, pro kte-
1y je stanoven imisni limit na 500 ng.m v ro¢nim
priméru, byl roéni primér 2018 pouze 6 ng.m™).

Koncentrace oxidu sifi¢itého (SO,) a benzenu se
dlouhodobé pohybuji pod hodnotou imisniho limi-
tu.

V.2.2 Emise v aglomeraci Brno

V soucasné dob¢ je na uzemi aglomerace Brno
individualné¢ evidovano cca 550 provozoven
zdrojii znecistovani ovzdusi zatazenych do da-
tabaze REZZO 1 a 2. Na celkovych emisich se
jich vyznamnéji podili pouze nékolik desitek.
Jedna se predev$im o teplarenské zdroje (Tep-
larny Brno, a. s.), spalovnu komunélniho odpadu
(SAKO Brno, a. s.) a n¢kolik provozoven zpra-
covatelského primyslu (Eligo, a.s., slévarna RE-
MET, s. r. 0. nebo Brnénska obalovna, s. r. 0. —
Chrlice). Zdrojem emisi TZL jsou také recyklacni
linky stavebnich odpadi, které jsou provozovany
jak na pfimo urcenych lokalitach (napt. Recykla-
ce Brno-Cernovice), tak i na dalsich mistech, na

the Brno-Turany station (34.7 times), as in the last
year. At the Brno-Detska nemocnice station there
were exactly 20 instances of exceeding the limit va-
lue and at the Brno-Lany station 19.3 instances (Fig.
V.2.7). The cause of higher ground-level ozone con-
centrations at the Brno-Turany station is its location
outside the city and also the location in a completely
open space in direct sunlight.

Considering the annual average concentration of O;
at the Brno-Turany station, there is a complete series
available since 2010. The total average for this peri-
od is 50.2 ug.m”. In 2018, the annual average of O;
at this station was clearly the highest (59.8 ug.m>),
the second highest concentration occurred in 2015
(52.6 ug.m>). The year 2018 was historically the
warmest year in the Czech Republic and the high
temperatures and the intensity of solar radiation
contribute to high concentrations of ground-level
ozone. The year 2015 was also characterized by
a significant heat wave in summer. Data for the Br-
no-Deétska nemocnice and Lany stations are avai-
lable since 2015 and the 2018 annual average was
clearly the highest for these two.

Other substances

The concentrations of heavy metals (As, Pb, Ni,
Cd) in the territory of the agglomeration have long
been below the limit value, in some cases by two or-
ders of magnitude (for example Pb at the Brno-Li-
Sen station, for which the annual limit value is set
at 500 ng.m”, reached only 6 ng.m” in the annual
average of 2018).

Sulfur dioxide (SO,) and benzene concentrations
have long been below the limit value.

V.2.2 Emissions in the Brno agglomeration

At the present time, approx. 550 places of operation
of sources of air pollution included in the REZZO 1
and REZZO 2 databases are individually registered
in the territory of the Brno agglomeration. Only
several dozen of them have a substantial effect on
the overall emissions. These are primarily heating
sources (Ieplarny Brno, a.s.), communal waste in-
cinerators (SAKO Brno, a.s.) and a few places of
operation of the processing industry (Eligo, a.s.,
Sléevarna REMET foundry, s.r.o., or Brnénska oba-
lovna, s.r.o. — Chrlice). The sources of TSP inclu-
de also recycling lines of construction waste being
operated both at a given location (e.g. Recyklace
Brno-Cernovice) and at other places where the ac-
tivities are undergoing, for example, demolitions.
According to the outputs of SLDB 2011, central
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kterych jsou provadény napif. demoli¢ni prace.
Podle vystupit SLDB 2011 ptevladaji u vytapéni
domacnosti centralni zdroje tepla (cca 54 % byti),
dale pak plynové kotelny a lokalni plynové kotle
(dohromady cca 37 % byti). Pouze v malé Casti
bytového fondu, predevsim v okrajovych castech
mesta, je vyuzivano jako palivo uhli, dfevo, popf.
koks. Stejné jako u byt je vétsi ¢ast budov ko-
munalni sféry napojena na CZT, popt. na vlastni
plynové kotelny.

V obdobi let 2008-2016 doslo u individualné evi-
dovanych zdroji k poklesu vSech sledovanych
emisi. U emisi TZL souvisi tento pokles s moder-
nizaci, popt. ukoncenim provozu nékterych tech-
nologickych vyrob, pfedevS§im slévaren (napf.
Slévarny Zetor nebo Smeral). Jedinym vyznam-
n¢jSim zdrojem emisi TZL je podle aktualnich
udaji souhrnné provozni evidence Eligo, a. s.,
specializovany na vyrobu suSenych mlécnych
produktii. Nasleduji slévarenské provozy (napf.
Slévarna HEUNISCH Brno), u nichz lze vedle
vykazanych emisi TZL ocekavat také urcity podil
obtizn¢ stanovitelnych fugitivnich emisi. U emisi
SO, ma rozhodujici podil spalovna komunalniho
odpadu SAKO Brno, a. s. K vyraznému snizeni
emisi teplarenskych zdrojii doSlo nejprve ome-
zovanim spalovani vysokosirnych topnych oleja
a nasledn¢ ptechodem na vyhradni vyuziti zem-
niho plynu.

Emisni zatizeni Brna je z celorepublikového
hlediska ponékud specifické. Bodové zdroje
provozované na jeho uzemi jsou az na vyjimky
minoritni a vyznamny podil emisi pochazi z do-
pravy nebo z lokalniho vytapéni domacnosti (obr.
V.2.8). Podle detailniho hodnoceni vyvoje emisi
v letech 2008-2016, zpracovaného pro aktualizaci
PZKO v roce 2018, pochazi nejvétsi podil emisi
TZL z vytapéni doméacnosti, nejvic emisi SO, pro-
dukuje SAKO Brno a Brnénska obalovna, s.r.o.
— Chrlice. Zmény ve skladbé vozového parku pie-
devsim u silni¢nich vozidel ovliviiuji rozlozeni
emisi NOy. Zpracovani zdznamii pofizovanych
pii STK v letech 2007-2016 (studie CDV Brno,
v. v. 1.) ukazuje vyznamny pokles emisi NOy mezi
lety 2008 a 2016. I pfesto se doprava podili na
emisich NOy vic nez 45 %.

V.2.3 Shrnuti

Hlavnim problémem kvality ovzdus$i na Uzemi
aglomerace Brno jsou vysoké koncentrace suspen-
dovanych ¢astic PM,, a oxidu dusicitého (NO,) na

vvvvvv

jsou intenzivné dopravné zatizené stanice, kon-

heating sources predominate in heating households
(54% of flats), followed by gas boilers and local
gas boilers (together 37% of flats). Coal, wood or
coke is used as a fuel in only a small part of the
households, primarily at the periphery of the city.
Similarly, a large portion of the buildings of the
communal sphere are connected to central heating
sources or have their own gas boilers.

There was a decrease in monitored emissions at the
individually registered sources in the 2008-2016
period. For TSP emissions, this decrease relates to
renewal or termination of operation of some tech-
nological production processes, especially foundries
(e.g. Slévarna Zetor and Smeral foundries). Based
on current data in the summary operating records,
a single more important source of TSP emissions
is Eligo, a.s. which specialises in the production of
dried milk products. This is followed by foundry ope-
rations (e.g. Slévarna HEUNISCH Brno) for which,
in addition to reported TSP emissions, a certain
fraction of difficult-to-identify fugitive emissions can
also be expected.

A decisive share of SO, emissions originates from
the SAKO Brno, a.s., communal waste incinerator.
The emissions from heating plant sources were sub-
stantially reduced by first reducing combustion of
high-sulphur heating oils and subsequently by tran-
sition to the exclusive use of natural gas as a fuel.

Country-wide, the emission load of Brno is rather
specific. The point sources operated at its territo-
ry are minor, with some exceptions, and significa-
nt parts of the emissions originate from traffic or
local household heating (Fig. V.2.8). According to
a detailed evaluation of the development of emissi-
ons between 2008 and 2016 prepared for the update
of the Air Quality Improvement Program in 2018,
the largest share of TSP originates from household
heating, the most SO, emissions are produced by
SAKO Brno and Brnénska obalovna, s.r.o. — Chrlice.
Changes in composition of the vehicle fleet, mainly
of road vehicles, affect the distribution of NOy emi-
ssions. An evaluation of records registered during
technical inspections between 2007 and 2016 (a stu-
dy by CDV Brno, p.r.i.) shows a significant decrea-
se of NOy emissions between 2008 and 2016. Even
though, the transport contributes more than 45% to
NOy emissions.

V.2.3 Summary

The main problem of the air quality in the territory
of the Brno agglomeration is the high concentra-
tion of suspended particulates PM,, and nitrogen
dioxide (NO,) at some stations in the city. The most
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krétné stanice Brno-Svatoplukova, Brno-Uvoz
(hot spot) a Brno-Zvonarka.

Docasné se také velmi vyznamné projevuje vliv
stavebnich praci a s nimi spojenych dopravnich
uzavirek a emisi ze samotné stavebni c¢innos-
ti a stavenisté. Pokud takovato Cinnost probiha
v tésné blizkosti nékteré ze stanic, projevi se tato
skute¢nost velmi vyznamné pravé na koncentra-
cich hrubsi frakce suspendovanych castic — PM,,,.
V roce 2018 to bylo dobfe vidét na stanicich Br-
no-Uvoz (hot spot) a pfedeviim na stanici Brno-
-Zvonarka, kde dochazelo narazové a predevsim
ve vSedni dny k nékdy velmi vyraznym nartstim
koncentraci PM,,.

Vysoké byly v roce 2018 také koncentrace pri-
zemniho ozonu a toto zvyseni ve srovnani s pred-
chozimi lety bylo patrné na vSech stanicich mo-
nitorujicich O; v aglomeraci. Hlavni pfi¢inu je
zde teba hledat v meteorologickych podminkach
v roce 2018, ktery byl teplotn€ velmi nadnormalni
a srazkove podnormalni.

Za cely rok 2018 nebyla na tizemi aglomerace
Brno vyhlasena ani jedna smogova situace.

Brno-Sobésice
Brno-Lisen

Brno-Vystavisté

Brno-Kroftova |

Brno-Arboretum

Brno-Tufany

Brno-Détska
nemocnice

Brno-Uvoz (T-hot spot)

problematic are intensively affected stations, na-
mely the stations Brno-Svatoplukova, Brno-Uvoz
(hot spot) and Brno-Zvonarka.

The impact of construction work and associated
transport restrictions together with emissions from
the building activities themselves and their con-
Struction sites is temporarily also very significant.
If such activity occurs in proximity to one of the
Stations, the impact is very significant in terms of
concentrations of the coarser fraction of suspended
particulates — PM . In 2018, it was well noticeable
at the Brno-Uvoz (hot spot) station and especially at
the Brno-Zvonarka station where there were someti-
mes very significant increases in PM,, concentrati-
ons, especially during weekdays.

Also, ground-level ozone concentrations were high
in 2018 and this increase compared to previous ye-
ars was apparent at all O; monitoring stations in
the agglomeration. The main reason for this can
be attributed to meteorological conditions in 2018
which was very high above-average in terms of tem-
perature and subnormal in terms of precipitation.

For the whole of 2018, no smog situation was an-
nounced in the territory of the Brno agglomeration.

0 10 20

meéstské stanice / urban stations

= pfedméstké stanice / suburban stations

30 40 50 60

Koncentrace [pg.m3]
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=== |V 24h./ LV 24-hour

Obr. V.2.1 36. nejvyssi 24hod. koncentrace PM,,, aglomerace Brno, 2018
Fig. V.2.1 The 36th highest 24-hour concentration PM,,, agglomeration of Brno, 2018
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Obr. V.2.2 Poéet dni s koncentracemi PM,, > 50 ug.m™ v jednotlivych mésicich véetné celkového poétu
prekroceni, aglomerace Brno, 2018

Fig. V.2.2 Number of days with concentrations of PM,, > 50 ug.m= in individual months, incl. total
number of exceedances, agglomeration of Brno, 2018
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Obr. V.2.3 Primérné ro¢ni koncentrace PM,, v roce 2018, aglomerace Brno
Fig. V.2.3 Average annual PM,, concentrations in 2018, agglomeration of Brno

CHMU - Informaéni systém kvality ovzdusi 165 Zneé&isténi ovzdusi na uzemi Ceské republiky v roce 2018
CHMI - Air Quality Information System Air Pollution in the Czech Republic 2018



V.2 AGLOMERACE - BRNO
V.2 AGGLOMERATION — BRNO

Brno-Uvoz (hot spot)

Brno-Lisen

Brno-Détska nemocnice

0 5 10 15 20 25 30

Koncentrace [ug.m~2]
Concentration [ug.m3]
== pfedméstké stanice / suburban stations = |V rok/ LV year

méstské stanice / urban stations mmm dopravni stanice / traffic stations

Obr. V.2.4 Primérné roéni koncentrace PM,s v roce 2018, aglomerace Brno
Fig. V.2.4 Average annual PM, s concentrations in 2018, agglomeration of Brno

1.5

Brno-Masna Brno-LiSen e |\ rok / year

1.0

Koncentrace [ng.m=3]
Concentration [ng.m3]

0.0

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Obr. V.2.5 Primérné ro¢ni koncentrace benzo[a]pyrenu v letech 2008-2018, aglomerace Brmo
Fig. V.2.5 Average annual benzo[a]pyrene concentrations in 2008—2018, agglomeration of Brno
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Obr. V.2.6 Primérné roéni koncentrace NO, v roce 2018, aglomerace Brno
Fig. V.2.6 Average annual NO, concentrations in 2009-2018, agglomeration of Brno
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Obr. V.2.7 Poéty piekro¢eni hodnoty imisniho limitu O, v priiméru za tfi roky, aglomerace Brno
Fig. V.2.7 Numbers of exceedances of the limit value of O; in the average for three years, agglomeration
of Brno
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Obr. V.2.8 Emise vybranych znecistujicich latek v ¢lenéni dle REZZO, aglomerace Brno, 2008

a 2016

Fig. V.2.8 Emissions of selected pollutants listed according to REZZO, agglomeration of Brno, 2008
and 2016
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V.3 AGLOMERACE OSTRAVA/
KARVINA/FRYDEK-MISTEK

Charakter i plocha aglomerace Ostrava/Karvina/
Frydek-Mistek (O/K/F-M) se od ostatnich dvou
aglomeraci CR (Prahy a Brna) vyrazné odlisuji.
Vzhledem k tomu, ze aglomerace zahrnuje plochu
tii celych okresi, nikoliv pouze méstské oblasti,
kvalitu ovzdusi v izemi reprezentuji vSechny za-
kladni typy lokalit, tedy kromé méstskych a pfi-
mestskych ¢i dopravnich také lokality s prumys-
lovou, venkovskou a regionalni charakteristikou,
které jsou rozmisténé od nizin az do horskych ob-
lasti. Uzemi je historicky zatizené rozsahlou pri-
myslovou ¢innosti v oblasti Hornoslezské panve.
Klic¢ovymi faktory ovliviiujicimi vyslednou kva-
litu ovzdusi jsou vysoka koncentrace primyslové
vyroby, velka hustota zastavby s lokalnim vytapé-
nim pevnymi palivy a husta dopravni infrastruk-
tura na obou stranach ¢esko-polské hranice. Obce
na vétSiné uzemi aglomerace na sebe navzajem
bezprosttedné navazuji (tzv. slezsky typ zastav-
by) a prumyslové arealy jsou soucasti mést. Pro
sledovani dlouhodobé nadlimitnich koncentraci
Skodlivin v ovzdusi a jejich trendl je oblast po-
kryta hustou siti vice nez dvaceti stalych méticich
stanic raznych organizaci, které jsou doplnovany
specializovanymi do¢asnymi méfenimi'.

Podstatnym cCinitelem, ktery se podili na vysled-
né snizené kvalité ovzdusi v aglomeraci, je mira
a charakter pfeshranicniho i mezi regionalni-
ho pifenosu znecisténi v nejcetnéjSich smérech
proudéni vétru. V oblasti ¢esko-polské hranice
V aglomeraci (a to nejen v bezprostiedni blizkos-
ti hranice na Karvinsku) tak vyznamné¢ ovliviiu-
ji kvalitu ovzdusi (za urcitych meteorologickych
situaci dokonce urcujicim zpisobem) také pie-
shraniéni emise a imisni pfispévky pochazejici
z uzemi Polské republiky. Moznosti rozptylu ¢i
prenosu znecistujicich pfimési v atmosféie pod-
minuji i dal§i meteorologické faktory (kap. III).
Nejen v nizinné rovin¢ Ostravské panve, ale na-
priklad i v horskych tidolich aglomerace dochazi
k castému vyskytu inverzniho charakteru pocasi
se stabilni atmosférou, a tedy zhorSenymi roz-
ptylovymi podminkami, které zvIasté v zimnim
obdobi rovnéz vyznamné pfispivaji ke zvySovani
koncentraci znecistujicich latek v ovzdusi. K nej-
castejSimu vyskytu smogovych epizod s nadlimit-

1V grafickém hodnoceni jsou pro porovnani rovnéz uvedeny
koncentrace z méfeni na stanicich imisniho monitoringu v jizni
¢asti Slezského vojvodstvi v Polské republice. Data srovnatel-
né kvality jsou dostupna pfiblizné od roku 2010.

V.3 THE OSTRAVA/ KARVINA/
FRYDEK-MISTEK AGGLOMERATION

The character and area of the Ostrava/Karvind/
Frydek-Mistek agglomeration (O/K/F-M) differ
significantly from the other two agglomerations of
the Czech Republic (Prague and Brno). Since the
agglomeration covers an area of three whole dis-
tricts, not only urban areas, the air quality in the
territory is represented by all basic types of locali-
ties, i.e. besides urban and suburban or transport
localities, also sites with industrial, rural, and re-
gional character located from lowlands to moun-
tain areas. The area has been historically burdened
with extensive industrial activity in the Upper Sile-
sian basin. The key factors influencing the resulting
air quality are high concentration of industrial pro-
duction, high density of built-up areas with local
heating by solid fuels and dense transport infra-
structure on both sides of the Czech-Polish border.
Municipalities in most areas of the agglomeration
are directly interconnected (called the Silesian type
of built-up area) and industrial sites are part of
municipalities. In order to monitor long-term abo-
ve-limit concentrations of pollutants in the air and
their trends, the area is covered by a dense network
of more than twenty permanent measuring stations
of various organizations supplemented by speciali-
zed temporary measurements’.

An important factor contributing to the resulting
reduced air quality in the agglomeration is the
rate and nature of cross-border and inter-regional
transport of pollution along the most frequent wind
directions. In the area of the Czech-Polish border,
it is most typical in the south-west — north-east
axis. In the agglomeration (and not only in the
immediate vicinity of the Karvina region border),
air quality is also significantly affected (during cer-
tain meteorological situations even principally) by
cross-border emissions and air pollution contribu-
tions originating in the territory of the Republic of
Poland. Possibilities of dispersion or transport of
pollutants in the atmosphere are also modified by
other meteorological factors (Chap. I1lI). Not only
in the lowland plane of the Ostrava basin, but also
in the mountain valleys of the agglomeration, the
inverse character of the weather with steady atmo-
sphere and subsequent worsening dispersion con-
ditions often occur which also significantly con-

1 For comparison purposes, the graphical evaluation also includes
the relevant concentration data originating from the pollution mo-
nitoring measuring stations in the southern part of the Silesian
Voivodship in the Republic of Poland. Data of comparable quality
are available for the period back to approximately 2010.
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nimi prahovymi koncentracemi suspendovanych
¢astic PM, v ramci aglomerace dochazi v udol-

N %

prosince do unora.

V.3.1 Kvalita ovzdusi v aglomeraci
Ostrava/Karvina/Frydek-Mistek

Suspendované ¢astice PM;, a PM, 5

V roce 2018 doslo k ptekroceni limitni roéni pra-
mérné koncentrace PM,, (40 pg.m™) v aglomera-
ci na dvou ostravskych primyslovych lokalitach
— v Ostravé-Radvanicich ZU a v Ostravé-P¥ivozu
a dale v lokalit¢ Véinovice, ktera lezi v katastru
obce Dolni Lutyné a reprezentuje pozad’ovou ven-
kovskou oblast imisné nejzatizenéjsi ¢asti cesko-
-polského pomezi na Karvinsku (obr. V.3.1). Mezi
roky 2010-2016 dochazelo k postupnému snizo-
vani koncentraci na vSech typech lokalit, stejné
tak jako v oblasti polského piihranici. V letech
2017 a 2018 vsak doslo kazdoro¢né k priblizné
desetiprocentnim nardstim primérnych koncent-
raci, primérné roc¢ni koncentrace roku 2018 byly
druhé nejvyssi za poslednich pét let. V tomto roce
se projevily kolisajici odchylky mési¢nich teplot.
Imisni situace byla v aglomeraci nejhorsi v tep-
lotné podnormalnich mésicich tinoru a bieznu,
ackoliv rok 2018 byl celkové mimotadné teplot-
n¢ nadnormalni (kap. III). Po tfech letech, kdy
byly primérné koncentrace na vSech typech lo-
kalit v aglomeraci podlimitni, tak doslo v pfipadé
prumyslovych stanic k ptekroceni limitni urovne.
Obdobny vyvoj koncentraci se projevil na pol-
skych i ¢eskych lokalitach v ptihranici.

Legislativou tolerovany pocet 35 dnli s nadlimitni
denni koncentraci PM,, byl v roce 2018 v aglome-
raci prekrocen na vSech reprezentativnich lokalitach
s uplnou casovou fadou, s vyjimkou pozadovych
beskydskych stanic (obr. V.3.2). Mezi deseti auto-
matizovanymi stanicemi s nejvyss$im ro¢nim poctem
prekroéeni tohoto limitu v CR figuruje 9 lokalit aglo-
merace. Na poctu piekro¢eni hodnoty denniho imis-
niho limitu PM,, (50 pg.m) se nejvice podilely kon-
centrace namérené v unoru (obr. V.3.3). Nadlimitni
denni koncentrace byly na tfech nejzatizengjSich
lokalitach (Ostrava-Radvanice ZU, Ostrava-Piivoz,
Veérovice) ojedinéle naméfeny i v letnich mésicich,
celkové se zde vyskytovaly po ¢tvrtinu roku. K pie-
kracovani tohoto imisniho limitu dochazi v aglome-
raci trvale na vSech lokalitach, s vyjimkou pozad’o-
vych stanic umisténych v horskych oblastech.

Smogové situace a regulace z divodu vysokych
koncentraci PM,, byly v aglomeraci v roce 2018

tribute to increasing concentrations of pollutants
in the air. The most frequent smog episodes with
above-limit threshold concentrations of suspended
PM,, particles within the agglomeration appear in
the Olse and Odra river floodplain areas with the
centre of occurrence from December to February.

V.3.1 Air quality in the Ostrava/Karvind/
Frydek-Mistek agglomeration

Suspended particulate matter PM,, and PM, 5

In 2018, the limit annual average concentration of
PM,, (40 ug.m”) was exceeded in the agglomeration
at two Ostrava industrial sites — Ostrava-Radvanice
ZU and Ostrava-Pitvoz, and in the Véiovice loca-
lity which lies in the area of Dolni Lutyné municipa-
lity and represents the background rural area of the
most polluted part of the Czech-Polish border in the
Karvina region (Fig. V.3.1). Between 2010-2016,
there was a gradual decrease in concentrations at
all types of localities as well as in the Polish border
area. However, in 2017 and 2018, average concen-
trations increased by around 10% each year, and
average annual concentrations in 2018 were the se-
cond highest in the last five years. This year, fluctua-
tions in monthly temperature variations occurred.
The air pollution situation in the agglomeration was
the worst in the temperature sub-normal months of
February and March, although the year 2018 was
generally extraordinarily above the normal in terms
of temperature (Chap. Ill). After three years, when
the average concentrations at all types of localities
in the agglomeration were below the limit, the limit
values were exceeded for industrial stations. A simi-
lar trend was observed in Polish and Czech locali-
ties in the border area.

In 2018, the legally tolerated number of 35 days with
above-limit daily PM,, concentration was exceeded
in the agglomeration in all representative localities
with a complete time series except for the Beskydy
background stations (Fig. V.3.2). Among the ten au-
tomated stations with the highest annual number of
cases exceeding this limit within the CR, there are 9
localities situated in this agglomeration. The highest
number of cases exceeding the daily PM,, limit value
(50 ug.m>) was recorded in February (Fig. V.3.3).
Above the limit daily concentrations were rarely
measured also in the summer months at three most
loaded localities (Ostrava-Radvanice ZU, Ostrava-
-Privoz, Vérnovice), overall, they occurred here for
a quarter of a year. The limit value is exceeded per-
manently in the agglomeration in all localities except
for background stations located in mountain areas.
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nejprve vyhlaseny na konci prvni tnorové dekady,
dale pak zacatkem biezna a k vyhlaseni smogové
situace doslo rovnéz v fijnu (kap. VI).

Primérné ro¢ni koncentrace PM,s byly v roce
2018 v aglomeraci nadlimitni (hodnota imisniho
limitu je 25 pg.m™) na tiech ¢tvrtinach lokalit (na
13 ze 17 s dostate¢nym poctem meéteni). Podlimit-
ni prumérné koncentrace byly naméfeny na pied-
mestskych a venkovskych lokalitach na jihozapad-
nim okraji nejznecisténéjsiho jadra aglomerace
a na Ttinecku. Hodnotu imisniho limitu platného
od roku 2020 (20 pg.m™) by neptekroéila pouze
koncentrace namétend na beskydské lokalité Ost-
ravice-golf. Vyvoj koncentraci od roku 2008 (obr.
V.3.4) byl obdobny jako v ptipadé PM,,. Po do-
sazeni historicky minimalnich koncentraci v roce
2016, ktery byl z hlediska pievazujicich rozptylo-
vych podminek mimotfadné ptiznivy, doslo v le-
tech 2017 a 2018 k mirnému narastu koncentraci
na vSech typech lokalit, v jednotkach procent.

Benzo[a]pyren

Uroven znegi§téni ovzdusi benzo[a]pyrenem, kte-
ry je indikatorem kontaminace ovzdusi karcino-
gennimi organickymi latkami, je velmi zavaznym
problémem predstavujicim zdravotni rizika v celé
preshrani¢ni oblasti Slezska a Moravy. Oproti
pramérmé koncentraci v CR jsou v aglomeraci
O/K/F-M trvale méfeny néckolikanasobné vyssi
hodnoty obsahu této znecist'ujici latky v suspen-
dovanych casticich. Také v roce 2018 ro¢ni pri-
meérné koncentrace benzo[a]pyrenu v PM,, v aglo-
meraci vétSinou vicenasobné¢ prekracovaly imisni
limit 1 ng.m”. Roé¢ni chod koncentraci vykazuje
maximalni hodnoty benzo[a]pyrenu v chladnych
castech roku, letni koncentrace jsou vyrazné niz-
$i. Ovsem v prumyslovych lokalitach aglomerace
O/K/F-M se vyskytuji i v teplé ¢asti roku denni
koncentrace vy$§i nez 1 ng.m”, coz doklada ce-
loro¢ni vliv emisi benzo[a]pyrenu v téchto ob-
lastech. Obdobné jako v minulych letech i v roce
2018 byla nejvyssi hodnota ro¢ni primérné kon-
centrace benzo[a]pyrenu (7,7 ng.m”) naméfena
v pramyslové lokalité Ostrava-Radvanice ZU,
hodnota imisniho limitu zde tedy byla piekrocena
vice nez sedminasobné. Obdobné vysoké hodnoty
jako na této stanici jsou vSak vzhledem k znaénym
koncentracim métfenym na jihu Polské republiky
(obr. V.3.6) predpokladany i v oblasti ¢esko-pol-
ské hranice (kap. VIII). Mnozstvi vypousténych
emisi uhlovodikli na Uzemi Polska patii mezi
nejvyssi v ramci EU? a podil domacnosti vytapé-

2 http://powietrze.gios.gov.pl/pjp/maps/air/quality/type/R

Smog situations and regulation due to high PM,,
concentrations were first announced in the agglo-
meration in 2018 at the end of the first decade of
February, then at the beginning of March, and the
smog situation was announced also in October
(Chap. VI).

In 2018, the average annual PM, 5 concentrations
ranged above the limit (the limit value is 25 ug.m”) in
three quarters of localities in the agglomeration (13
out of 17 with a sufficient number of measurements).
Below the limit concentrations were measured in
suburban and rural localities on the south-western
edge of the most polluted part of the agglomerati-
on and in the Trinec region. The limit value in force
from 2020 (20 ug.m) would not be exceeded by the
only concentration measured in the Beskydy Ostra-
vice-golf locality. The evolution of concentrations
since 2008 (Fig. V.3.4) was similar to that of PM,,.
After reaching historically minimum concentrations
in 2016 which was extremely favourable in terms of
prevailing dispersion conditions, in 2017 and 2018
there was a slight increase in concentrations in units
of percent at all types of localities.

Benzo[a]pyrene

The level of pollution by benzo[alpyrene, an indica-
tor of the contamination of the air by carcinogenic
organic substances, is a very serious problem posing
health risks in the entire cross-border area of Silesia
and Moravia. Compared to the average concent-
ration in the Czech Republic, several-times higher
content of this pollutant is permanently measured in
suspended particulates in the O/K/F-M agglomera-
tion. Also in 2018, the annual average concentration
of benzo[a]pyrene in PM,, mostly exceeded the limit
value of 1 ng.m™ several times in the agglomeration.
The annual variation of concentration exhibits ma-
ximum benzofa]pyrene content in the colder parts
of the year while summer concentrations are sub-
stantially lower. However, in industrial locations of
the O/K/F-M agglomeration, daily concentrations
higher than 1 ng.m” occur even in the warm part
of the year which indicates the year-round effect
of benzo[alpyrene emissions in these areas. As in
previous years, in 2018, the highest annual aver-
age concentration of benzofa]pyrene (7.7 ng.m™)
was measured in the industrial Ostrava-Radvanice
ZU locality, so the limit value was exceeded more
than seven times. Similar high values as those mea-
sured at this station can be, however, anticipated in
the Czech-Polish border area (Chap. VIII) because
of the high concentrations measured in the south of
the Republic of Poland (Fig. V.3.6). The amount of
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nych tuhymi palivy je v polském piihrani¢i mno-
hem vy$§i nez na &eské stran& hranice (VSB-TU
Ostrava 2018). Nadlimitni hodnoty lze ocekavat
i v dalsich obcich a méstskych ¢astech aglomerace
s vys§im podilem vytapéni domacnosti pevnymi
palivy, kde se benzo[a]pyren dlouhodobé rutinné
neméii. Prikladem mohou byt nadlimitni hodno-
ty namétené v lokalitach dotovanych v roce 2018
z rozpoltu Moravskoslezského kraje®: Vratimov
(4,0 ng.m” v PM,), Ostrava-Hrabova (3,7 ng.m"
v PM,,), Ostrava-Kun¢icky (3,4 ng.m” v PM,),
Ttinec-Konska (3,1 ng.m” v PM,s), T¥inec-Ne-
bory (2,4 ng.m” v PM, ). Historicky byla v aglo-
meraci podlimitni koncentrace benzo[a]pyrenu
naméfena pouze v roce 2017 na venkovské poza-
dové horské lokalité¢ Bily Kiiz v Moravskoslez-
skych Beskydech. Primérné ro¢ni koncentrace
benzo[a]pyrenu v poslednich deseti letech spi-
Se kolisaji a nevykazuji hodnotitelny trend (obr.
V.3.6). V meziro¢nim srovnani 2017/2018 doslo
na poloviné ze Sesti porovnatelnych lokalit k po-
klesu koncentraci, na polovin¢ lokalit se koncen-
trace zvysily.

Oxid dusicity

Roé¢ni primérné koncentrace NO, byly v roce
2018 v aglomeraci na vSech sledovanych loka-
litach s dostatecnym poctem méfeni podlimitni
(obr. V.3.5). Na zadné ze stanic nebyla rovnéz pie-
krocena hodnota hodinového imisniho limitu pro
NO, 200 pg.m (maximdlni hodinové koncentra-
ce 172,5 ng.m’ byla naméfena na dopravni loka-
lit¢ Ostrava-Poruba, DD). Minimalni dostupnost
dat 90 % nebyla v roce 2018 z technickych divo-
da splnéna na stanicich Tfinec-Kanada a Ostrava-
-Ceskobratrska (hot spot). Tato hot spot stanice je
zaméfena na monitoring zne€isténi pochazejiciho
primarné z dopravy v méstském uli¢nim kationu
Ostravy, kde koncentracni uroven v minulosti
oscilovala v blizkosti hodnoty ro¢niho imisniho
limitu 40 ug.m™. Vyvoj koncentraci NO, v dese-
tilet¢ casové fadé nevykazuje zadny zfetelny vy-
znamny trend.

Prizemni ozon

V roce 2018 pocet piekroceni hodnoty imisniho
limitu pfizemniho ozonu (maximalni denni 8ho-
dinovy primér) v prameéru za tfi roky presahl hra-
nici povolené¢ho poctu 25 dnti na tiech lokalitach
v Ostravé (Ostrava-Fifejdy, Ostrava-Marianské
Hory, Ostrava-Radvanice OZ0). Na tzemi aglo-
merace O/K/F-M byl ozon méfen na 8 lokalitach.

3 Podrobné kazdoro¢€ni vyhodnoceni viz www.chmi.cz.

emissions of hydrocarbons released in the territory
of Poland ranks among the highest within EU? and
a proportion of households with solid fuel heating
is much higher at the Polish border area than at the
Czech side of the border (VSB-TU Ostrava 2018).
Above the limit values can be expected also in other
municipalities and urban areas of the agglomeration
with a higher share of solid fuel heating of house-
holds where benzo[a]pyrene is not routinely measu-
red in the long term. Examples include above the [i-
mit values measured in locations subsidized in 2018
from the budget of the Moravian-Silesian region®:
Veatimov (4.0 ng.m” in PM,,), Ostrava-Hrabovd
(3.7 ng.m” in PM,,), Ostrava-Kuncicky (3.4 ng.m”
in PM,,), Trinec-Konskd (3.1 ng.m” in PM, ), and
Trinec-Nebory (2.4 ng.m” in PM,;). Historically,
below the limit concentration of benzo[a[pyrene in
the agglomeration was measured only in 2017 at
the Bily K7iz rural background mountain locality in
the Moravian-Silesian Beskydy. The average annual
concentrations of benzo[a]pyrene have been rather
fluctuating in the last ten years and do not show any
apparent trend (Fig. V.3.6). In the inter-annual com-
parison 2017/2018 concentrations decreased in half
of six comparable localities, concentrations increa-
sed in half of localities.

Nitrogen dioxide

The annual average NO, concentrations in the ag-
glomeration were below the limit values in all mo-
nitored localities with sufficient number of measure-
ments in 2018 (Fig. V.3.5). The value of the hourly
limit for NO, at 200 ug.m™ was also not exceeded at
any of the stations (the maximum hourly concentra-
tion of 172.5 ug.m” was measured at the Ostrava-
-Poruba, DD traffic locality). In 2018, the minimum
data availability of 90% was not met for technical
reasons at the Trinec-Kanada and Ostrava-Ceskob-
ratrska (hot spot) stations. This hot spot station is fo-
cused on monitoring pollution originating primarily
from traffic in the Ostrava city narrow street area
where the concentration level in the past oscillated
close to the annual limit value of 40 ug.m™. The evo-
lution of NO, concentrations over a ten-year time
series shows no apparent significant trend.

Ground-level ozone

In 2018, the number of instances exceeding the po-
lution limit level for ground-level ozone (maximum
8-hour daily average) on an average over three
years surpassed the permitted limit of 25 days at

2 http://powietrze.gios.gov.pl/pjp/maps/air/quality/type/R
3 For detailed annual evaluation see www.chmi.cz.
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Celkova imisni situace byla srovnatelna s rokem
2017. Koncentrace stale zistavaji na pramérné
2010 (obr. V.3.7). V Cervenci 2018 byla z divo-
du vysokych hodinovych koncentraci ptizemniho
ozonu v aglomeraci vyhlaSena smogova situace
(kap. VI).

Ostatni latky

Hodnota ro¢niho imisniho limitu pro benzen
(5 pg.m™) byla v roce 2018 piekrodena v primy-
slové lokalité Ostrava-Pfivoz (5,1 pg.m™). Zde
byly do roku 2013 méfeny vyrazné nadlimitni
hodnoty kazdoro¢né, v roce 2015 byla koncent-
race tésn¢ pod imisnim limitem. Screeningovymi
méfenimi (Krejéi a Cernikovsky, 2013) byla v le-
tech 2011-2012 potvrzena znama poloha nejvy-
znamnéj$ich velkych zdroji produkujicich emise
benzenu na tizemi mésta Ostravy (chemicka vyro-
ba v BorsodChem MCHZ, s. r. 0. a koksarenské
provozy), které zaroven lezi v ose pfevazujiciho
proudéni vzhledem k monitorovaci stanici. Nelze
vyloucit, ze k vysledné koncentraci mohly v roce
2018 prispét i emise spojené se sana¢nimi pracemi
provadénymi pii likvidaci staré ekologické zatéze
na ostravskych odpadnich lagunach zpracovatel-
ského podniku Ostramo. Vyskyt kratkodobych
extrémnich Spickovych hodnot benzenu je v této
¢asti Ostravy soustavny, neomezuje se pouze na
neékterou cast roku. Na zadné z ostatnich lokalit
aglomerace k ptekroceni imisniho limitu nedoslo,
ani dlouhodobé¢ nedochazi.

Koncentrace oxidu uhelnatého jsou v CR dlou-
hodobé podlimitni. Na ostravskych lokalitach
v aglomeraci jsou v souvislosti s vy$$imi emise-
mi, pochazejicimi z primyslovych zdroju, trvale
mefeny hodnoty vyssi nez v ostatnich oblastech
CR.

V roce 2018 probihaly intenzivni sanacni prace na
odstranéni tzv. nadbilan¢nich kalt z ropnych lagun
vzniklych ukladdnim odpadt z rafinérské vyroby
a pouzitych mazacich oleji v byvalém zpracova-
telském zavod¢ Ostramo v Ostrave. V souvislosti
s touto ¢innosti se na nékterych ostravskych stani-
cich imisniho monitoringu vyskytovaly, podobné
jako v roce 2011, $Spicky extrémnich hodinovych
koncentraci SO,. Nejvyssi koncentrace byly v roce
2018 zaznamenany na stanicich Ostrava-Fifejdy
(1 565 pg.m”) a Ostrava-Pfivoz (908 pg.m™).
Hodnoty hodinového a denniho imisniho limitu
SO, byly v pribéhu roku 2018 ptekracovany na
ttech ostravskych stanicich (Ostrava-Fifejdy, Os-
trava-Pfivoz a Ostrava-Marianské Hory). Povole-

three Ostrava localities (Ostrava-Fifejdy, Ostrava-
-Marianské Hory, Ostrava-Radvanice OZO). In the
O/K/F-M agglomeration, ozone was measured at 8
localities. The overall air pollution situation was
comparable with the year 2017. Concentrations
still remain on average lower than that prevailing
before 2010 (Fig. V.3.7). In July 2018, due to high
hourly concentrations of ground-level ozone in the
agglomeration, a smog situation was announced
(Chap. VI).

Other substances

In 2018, the annual limit value for benzene (5 ug.m)
was exceeded in the Ostrava-Privoz industrial
locality (5.1 ug.m™). Until 2013, significantly abo-
ve the limit values were measured here annually,
in 2015, the concentration was just below the limit
value. Screening measurements (Krejc¢i and Cerni-
kovsky, 2013) in 2011-2012 confirmed the well-k-
nown position of the most important large sources
producing benzene emissions in the city of Ostrava
(chemical production at BorsodChem MCHZ, Itd.,
and coking plants) situated at the axis of prevailing
air flow direction towards the monitoring station.
1t cannot be ruled out that emissions resulting from
the remediation work carried out at the old ecolo-
gical burden on the Ostrava waste lagoons of the
Ostramo processing plant could also contribute
to the resulting concentration in 2018. The occu-
rrence of short-term extreme peak benzene values
in this part of Ostrava is continuous, not limited to
a specific part of the year. None of the other locali-
ties in the agglomeration exceeded the limit value,
nor did it occur in the long term.

The carbon monoxide levels have been below the
limit vales for a long time in the Czech Republic.
At the Ostrava locations in the agglomeration, the
measured values are consistently higher than in
other areas of the Czech Republic because of higher
emissions from industrial sources.

In 2018, intensive remediation activities were ca-
rried out in removal of the so called over-the-a-
mount sludge from oil lagoons formed by deposition
of waste from refinery production and use of lubri-
cating oils at the former Ostramo processing plant
in Ostrava. In relation to this activity, peaks of ex-
treme hourly SO, concentrations occurred at some
Ostrava pollution monitoring stations, similarly
to 2011. The highest concentrations in 2018 were
recorded at the Ostrava-Fifejdy (1565 ug.m”) and
Ostrava-Privoz (908 ug.m”) stations. The hourly
and daily limit values of SO, were exceeded during
2018 at three Ostrava stations (Ostrava-Fifejdy,
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ny pocet piekroceni hodnoty hodinového imisniho
limitu SO, je 24krat za kalendaini rok, u denniho
limitu je povoleno ptekroceni ttikrat za rok. Tyto
pocty nebyly dosazeny, limity v roce 2018 tedy
nebyly ani na jedné z vyse zminénych lokalit pie-
kro¢eny. Primérné ro¢ni koncentrace SO, na ost-
ravskych stanicich mezirocné vzrostly, ve zbytku
aglomerace zlistaly na Grovni srovnatelné s rokem
2017.

V aglomeraci O/K/F-M v poslednim desetile-
ti koncentrace kovil v suspendovanych casticich
PM,, klesaly. V roce 2018 primérné ro¢ni kon-
centrace vSech kovil kopirovaly meziro¢ni vyvoj
patrny u suspendovanych ¢astic a v meziro¢nim
srovnani 2017/2018 doslo na vsech typech lokalit
k mirnému nardstu ro¢nich primérnych koncent-
raci. K ptekro¢eni imisnich limitl (stanoveny pro
nikl, arsen, kadmium a olovo) v roce 2018 v aglo-
meraci O/K/F-M nedoslo.

V.3.2 Emise v aglomeraci Ostrava/Karvina/
Frydek-Mistek

Jednotlivé kategorie zdroji emisi maji v aglo-
meraci O/K/F-M odlisné zastoupeni, nez je tomu
v jinych oblastech CR (obr. V.3.8). Podle detailni-
ho hodnoceni vyvoje emisi v letech 2008-2016,
zpracovan¢ho pro aktualizaci PZKO v roce 2018,
se podil pramyslovych zdrojii a energetiky na
emisich hlavnich Skodlivin stale snizuje. Vy-
znamné hutni komplexy spolecné s koksovnami,
energetikou a dal§imi individuadlné sledovanymi
zdroji vyprodukovaly podle predbéznych udajt
za rok 2018 cca 880 t emisi TZL, coz bylo opét
méneé (o cca 5%) nez v piedeslém roce. K dal§imu
snizeni doslo rovnéz u emisi SO, (0 8 %) a NOx
(0 7 %). U benzo[a]pyrenu pfevazuje podil emi-
si z lokalniho vytapéni a k meziro¢nim zménam
proto dochazi predevsim vlivem proménnych pa-
rametril topné¢ho obdobi. Na cca 2 % emisi ben-
zo[a]pyrenu se podili individudlné sledované
zdroje, hlavné vyroba koksu a zZeleza.

V soucasné dobé¢ je na tzemi aglomerace indi-
vidualné evidovano cca 760 provozoven zdrojl
zneCiStovani ovzdu$i zafazenych do databaze
REZZO 1 a 2. Na celkovych emisich se jich vy-
znamnéji podili pouze nékolik desitek. V souctu
emisi TZL, SO, a NOx produkuji nejveétsi mnoz-
stvi elektrarny a podnikové energetiky (napf.
TAMEH Czech s. r. 0. — Teplarna spole¢nosti,
Veolia Energie CR, a. s. — Elektrarna Ttebovice
a Elektrarna Détmarovice). U technologickych
zdroji jsou to hutni vyroby, pfedevs§im aglome-

Ostrava-Privoz and Ostrava-Marianské Hory). The
permitted number of instances exceeding the SO,
hourly limit value is 24 times per calendar year, for
the daily limit the permitted number is three times
per year. These numbers were not reached, so the
limits in 2018 were not exceeded in any of the above
mentioned locations. The average annual SO, con-
centrations at the Ostrava stations increased inter-
-annually and remained at the level comparable to
2017 in the rest of the agglomeration.

In the O/K/F-M agglomeration in the last decade,
concentration of metals in PM,, suspended particu-
lates decreased. In 2018, annual average concent-
rations of all metals followed the inter-annual trend
apparent for suspended particulates and in a year
to year comparison 2017/2018, a slight increase of
annual average concentrations occurred at all types
of localities. The pollution limit values (adopted for
nickel, arsenic, cadmium and lead) were not excee-
ded in 2018 in the O/K/F-M agglomeration.

V.3.2 Emissions in the Ostrava/Karvina/
Frydek-Mistek agglomeration

The particular categories of emission sources have
different proportion in the O/K/F-M agglomerati-
on than in other parts of the Czech Republic (Fig.
V.3.8). According to a detailed assessment of the
course of emissions in 2008—2016 prepared for up-
date of the programme for improving air quality in
2018, the share of industrial sources and the ener-
gy sector in the emissions of the main pollutants is
still decreasing. According to preliminary data for
2018, significant metallurgical complexes together
with coking plants, energy sector and other speci-
fically monitored sources produced about 880 tons
of TSP emissions which was again less (by about
5%) than in the previous year. Further reductions
were also recorded for SO, emissions (by 8%) and
NOy emissions (by 7%). For benzo[a]pyrene, the
share of emissions from local heating predomina-
tes and the year-on-year changes therefore occur
mainly due to variable parameters of the heating
period. Approximately 2% of benzo[a]pyrene emi-
ssions are attributable to individually monitored
sources, mainly coke and iron production.

Currently, approx. 760 places of operation of sour-
ces of air pollution included in the REZZO 1 and 2
databases are specifically registered in the territory
of the agglomeration. Only several dozen of them
have a substantial effect on overall emissions. In
a total of TSP, SO, and NOy emissions the highest
amounts are produced by power plants and enter-
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race rud a vyroba surového zeleza (ArcelorMittal
Ostrava a. s. — zavod 12 Vysoké pece a TRINEC-
KE ZELEZARNY, a. s. — Vyroba surového Zele-
za). Piiblizné patnact nejvyznamnéjsich provozo-
ven ro¢né produkuje 90 % vSech emisi TZL, SO,
a NOx individualné sledovanych zdroja a jejich
podil na stejnych emisich vSech kategorii zdroja
pfesahuje 65 %. Tento podil nezahrnuje obtizné
vycislitelné fugitivni emise TZL, ke kterym do-
chézi napt. u skladovacich ploch, manipulaci se
sypkymi materialy a v halach s prasnymi provozy.

Podle vystupt SLDB 2011 ptevladaji u vytapéni
domacnosti centralni zdroje tepla (cca 59 % byti),
dale pak plynové kotelny a lokalni plynové kot-
le (dohromady cca 25 % byt). V hodnoceném
uzemi lze nalézt vyznamnéjsi rozdily vyplyvajici
predevsim z charakteru skladby domacnosti jed-
notlivych okrest. Zatimco v okrese Frydek-Mis-
tek se podil byti vytapénych lokalné pevnymi
palivy blizi 20 %, v okrese Karvina se jedna o cca
8 % a v okrese Ostrava o pouha 4 %. Tato skutec-
nost, zvyraznéna navic vyssi prumérnou nadmot-
skou vyskou sidel v okrese Frydek-Mistek i vétsi
prumeérnou plochou byti, se projevuje piredevsim
u emisi, u nichz tvoii kategorie REZZO 3 vy-
znamnéj$i podil, tj. u TZL a ¢astic, VOC, benzenu
a pfedevsim u emisi benzo[a]pyrenu.

V.3.3 Shrnuti

V aglomeraci O/K/F-M jsou trvale prekracova-
ny limitni hodnoty koncentraci suspendovanych
castic a na n¢ navazaného benzo[a]pyrenu. Kon-
centrace méfené na lokalitdich aglomerace patfi
v CR k nejvy$§im. Maximélni hodnoty primér-
nych ro¢nich koncentraci PM,, i PM,; jsou zde
méfeny jednak v okoli rozsahlych primyslovych
areald, ale také v blizkosti ¢esko-polské hranice.
Koncentrace $kodlivin pod trovni imisnich limi-
tl jsou Castéji méfeny v jizni Casti aglomerace na
pozad'ovych a venkovskych lokalitach v Morav-
skoslezskych Beskydech a jejich podhiii. Zne-
¢isténi ovzdusi suspendovanymi Casticemi neni
v aglomeraci problémem pouze chladné poloviny
roku. Pomér koncentraci PM,s/PM,, je nejvyssi
na prumyslovych lokalitach aglomerace O/K/F-M
(obr. IV.1.16). Ackoliv k piekra¢ovani imisnich
limitd pro ochranu lidského zdravi dochazi na
obou stranach ¢esko-polské hranice, koncentrac-
ni uroven suspendovanych ¢astic i na nich sorbo-
vaného benzo[a]pyrenu je na ceskych a polskych
lokalitaich v zajmové ptihrani¢ni oblasti rozdil-
na. Zvlaste u koncentraci benzo[a]pyrenu jed-
nozna¢n¢ dominuje znecisténi na prilehlé polské

prise energy generation (e.g. TAMEH Czech s.r.o.
— heating plant of the enterprise, Veolia Energie
CR, a.s. — Trebovice power plant, and Détmarovice
power plant). For technological sources, these are
metallurgical production facilities, primarily ore
agglomeration and production of crude iron (Arce-
lor Mittal Ostrava a.s. — Plant 12 Blast Furnaces,
and TRINECKE ZELEZARNY, a.s. — crude iron
production). Approximately fifteen of the most im-
portant facilities produce annually 90% of all TSP,
SO, and NOy emissions of specifically monitored
sources and their share on equal type of emissions
of all categories of sources is above 65%. This pro-
portion does not include difficult-to-estimate fu-
gitive TSP emissions produced, for example, from
landfills, handling of bulk materials and halls with
dusty operations.

According to the output of SLDB 2011, central
heating sources predominate in heating house-
holds (approx. 59% of apartments), followed by
gas boilers and local gas boilers (together approx.
25% of apartments). The greatest differences can
be found in the evaluated territory stemming pri-
marily from the character of households in specific
districts. While in the Frydek-Mistek district the
fraction of apartments heated locally with solid fu-
els is close to 20%, this fraction equals only approx.
8% in the Karvina district and only 4% in the Ost-
rava district. This fact, exacerbated in addition by
the higher average altitude of settlements in the
Frydek-Mistek district and the greater average size
of apartments, is manifested primarily in emissi-
ons that have a substantial portion in the REZZO 3
category, i.e. TSP and particulates, VOC, benzene
and especially emissions of benzo[a[pyrene.

V.3.3 Summary

In the O/K/F-M agglomeration, the limit values for
the concentrations of suspended particles and the
benzo[a]pyrene bound thereto are constantly excee-
ded. Concentrations measured at the localities in the
agglomeration are among the highest in the Czech
Republic. The maximum values of average annual
concentrations of PM,, and PM,s measured there
occur in the vicinity of large industrial sites but also
near the Czech-Polish border. Pollutant concent-
rations below the limit values are more frequently
measured in the southern part of the agglomeration
in the background and rural localities in the Mora-
vian-Silesian Beskydy mountains and their foothills.
Air pollution by suspended particles is not only
a problem in the agglomeration in the cold half of
the year. The PM,s/PM,, concentration ratio is hi-
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¢asti izemi jizniho Slezska. Vliv ptfeshrani¢niho
prenosu zneciSténi se nejmarkantnéji projevuje
v koncentracnich trovnich métenych v tidolnich
lokalitach pohranicnich fek, které jsou srovnatel-
né s pramyslovymi lokalitami v Ostrave.

V aglomeraci O/K/F-M je specifické zastoupeni
podilti jednotlivych kategorii primarnich zdro-
ju emisi; u vSech evidovanych latek s vyjimkou
benzo[a]pyrenu dominuji emise zdroji REZZO 1.
Vysledkem komplikovaného emisniho profilu
a mezoklimatickych podminek oblasti i vzajem-
ného preshrani¢niho transportu znecistujicich
latek a jejich prekursorti mezi Ceskou a Polskou
republikou jsou nadlimitni imisni koncentrace
Skodlivin v ovzdusi, které se projevuji zvysenymi
zdravotnimi riziky pro obyvatelstvo.

I ptes dlouhodobé piinosy provadénych opatie-
ni ke snizovani emisi vypousténych v oblasti do
ovzdusi se také v roce 2018 projevil vliv prevla-
dajicich meteorologickych podminek na vysled-
nou imisni situaci regionu. Na tzemi aglomerace
O/K/F-M se meziro¢né mirn¢ zvysily primérné
koncentrace suspendovanych ¢astic PM,, i PM,;
a kovl v nich obsazenych. Na poloviné loka-
lit doslo k narGstu koncentraci benzo[a]pyrenu.
V Ostravé v souvislosti s provadénim sanac¢nich
praci pii odstrafiovani staré ekologické zatéze na-
rostly koncentrace oxidu sifi¢itého. Koncentrace
benzenu se v lokalité¢ Ostrava-Pfivoz poprvé od
roku 2013 zvysily na nadlimitni Groven. V teplé
¢asti roku dosahly nadlimitni urovné pfekrocenim
povoleného poctu 25 dni s maximalnim dennim
8hodinovym primérem koncentrace piizemniho
ozonu v priméru za tfi roky na tfech ostravskych
lokalitach. V aglomeraci byly vyhlaSovany smo-
gové situace z divodu vysokych koncentraci PM,,
a vysokych koncentraci ptizemniho ozonu.

ghest at industrial sites of the O/K/F-M agglome-
ration (Fig. 1V.1.16). Although the limit values for
the protection of human health are exceeded on both
sides of the Czech-Polish border, the concentration
level of suspended particles and the benzo[alpyrene
adsorbed on them is different in the Czech and Po-
lish localities in the border area of interest. Particu-
larly in the case of benzo[a]pyrene concentrations,
pollution in the adjacent Polish part of southern Si-
lesia clearly dominates. The impact of transborder
pollution transmission is most noticeable in the con-
centration levels measured in the valley localities
of the border water streams, which are comparable
with industrial sites in Ostrava.

There is a specific sharing of particular categories
of primary emission sources in the O/K/F-M agglo-
meration; REZZO 1 sources dominate in all the re-
gistered categories except for benzo[a]pyrene. The
resulting effect of a complicated emission profile
and mesoclimate conditions of the area, and also
of mutual trans-boundary transport of polluting
substances and their precursors between the Czech
Republic and the Republic of Poland, is above the
limit pollution concentration of pollutants in the air
demonstrated by increased risks for the population.

Despite the long-term benefits of measures under-
taken to reduce the emissions released into the air
in the area, the impact of predominant meteorolo-
gical conditions on the resulting air pollution situa-
tion in the region was exhibited also in 2018. In the
territory of the O/K/F-M agglomeration, the aver-
age concentrations of suspended PM,, and PM, s
particles and metals contained therein increased
slightly. Half of the localities experienced incre-
ased benzo[a]pyrene concentrations. In Ostrava,
the concentration of sulphur dioxide increased in
connection with carrying out remediation activities
to remove the old ecological burden. Benzene con-
centrations in the Ostrava-Privoz locality increa-
sed above the limit for the first time since 2013. In
the warm part of the year, above the limit levels
were reached by exceeding the permitted number
of 25 days with a maximum daily 8-hour average
of ground-level ozone concentrations in three ye-
ars on average in three Ostrava localities. Smog
situations were announced in the agglomeration
due to exceeding the threshold values of high PM
concentrations and high ground-level ozone con-
centrations.
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Tab. V.3.1 Plocha aglomerace Ostrava/Karvina/Frydek-Mistek s prekrocenymi imisnimi limity
jednotlivych skodlivin

Tab. V.3.1 The territory of the Ostrava/Karvina/Frydek-Mistek agglomeration with the exceeded limit
values of individual pollutants

PM,, ro¢ni PM, ;s ro¢ni NO, rocni Benzo[a]pyren
Rok pramér PM,, 24h pramér pramér ro&ni pramér 0,
Year annual annual annual /
average average average CUIIENENEERS
2012 31.05 % 85.38 % 67.04 % - 87.91 % 16.28 %
2013 2712 % 77.38 % 58.55 % — 100.00 % 26.51 %
2014 15.88 % 69.28 % 50.15 % - 88.66 % 5.23 %
2015 0.77 % 53.96 % 28.73 % — 100.00 % 27.15%
2016 — 46.32 % 20.50 % — 97.92 % 7.55 %
2017 1.00 % 65.54 % 34.88 % — 83.02 % 11.66 %
2018 4.68 % 57.88 % 40.86 % — 7713 % 3.33%
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* polské prihrani&i — primér z méstskych lokalit jizni Sasti Slezského vojvodstvi v Polské republice v sousedstvi CR
(Cieszyn, Rybnik, Ustron,Wodzistaw)

* Polish border area — the avarage from urban localities in the southern part of the Silesian Voivodship in the Republic of Poland
neighbouring with the Czech Republic (Cieszyn, Rybnik, Ustron, Wodzistaw)

Obr. V.3.1 Priimérné ro¢ni koncentrace PM,, v roce 2018 a trend koncentraci v letech 2008-2018,
aglomerace Ostrava/Karvina/Frydek-Mistek

Fig. V.3.1 Average annual PM,, concentrations in 2018 and trend of concentrations, agglomeration of
Ostrava/Karvina/Frydek-Mistek, 2008-2018
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* polské prihraniéi — primér z méstskych lokalit jizni ¢asti Slezského vojvodstvi v Polské republice v sousedstvi CR
(Cieszyn, Rybnik, Ustron,Wodzistaw)

* Polish border area — the avarage from urban localities in the southern part of the Silesian Voivodship in the Republic of Poland
neighbouring with the Czech Republic (Cieszyn, Rybnik, Ustron, Wodzistaw)

Obr. V.3.2 36. nejvyssi 24hod. koncentrace PM,, v roce 2018 a trend koncentraci v letech 2008-2018,
aglomerace Ostrava/Karvina/Frydek-Mistek

Fig. V.3.2 The 36™ highest 24-hour concentration PM,, in 2018 and trends of concentrations in
2008-2018, agglomeration of Ostrava/Karvina/Frydek-Mistek
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Obr. V.3.3 Poéet dni s koncentracemi PM,, > 50 ug.m= v jednotlivych mésicich véetné celkového
poctu prekroc€eni, aglomerace Ostrava/Karvina/Frydek-Mistek, 2018

Fig. V.3.3 Number of days with concentrations of PM,, > 50 ug.m™ in individual months, incl. total
number of exceedances, agglomeration of Ostrava/Karvina/Frydek-Mistek, 2018
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* polské prihrani&i — pramér z méstskych lokalit jizni 8asti Slezského vojvodstvi v Polské republice v sousedstvi CR
(Cieszyn, Rybnik, Ustron,Wodzistaw)

* Polish border area — the avarage from urban localities in the southern part of the Silesian Voivodship in the Republic of Poland
neighbouring with the Czech Republic (Cieszyn, Rybnik, Ustron, Wodzistaw)

Obr. V.3.4 Pramérné rocni koncentrace PM,; v roce 2018 a trend koncentraci v letech 2008-2018,
aglomerace Ostrava/Karvina/Frydek-Mistek

Fig. V.3.4 Average annual PM,; concentrations in 2018 and trends of concentrations, 2008—2018,
agglomeration of Ostrava/Karvina/Frydek-Mistek
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* Polish border area — the avarage from urban localities in the southern part of the Silesian Voivodship in the Republic of Poland
neighbouring with the Czech Republic (Cieszyn, Rybnik, Ustron, Wodzistaw)

Obr. V.3.5 Primérné ro¢ni koncentrace NO, v roce 2018 na vybranych lokalitach a na jednotlivych
typech stanic, aglomerace Ostrava/Karvina/Frydek-Mistek, trend 2008—2018

Fig. V.3.5 Average annual NO, concentrations in 2018 for selected locations and trend of
concentrations, agglomeration of Ostrava/Karvina/Frydek-Mistek, 2009-2018
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neighbouring with the Czech Republic (Cieszyn, Rybnik, Ustron, Wodzistaw)

Obr. V.3.6 Primérné roéni koncentrace benzo[a]pyrenu v roce 2018 a trend koncentraci v letech
2008-2018, aglomerace Ostrava/Karvina/Frydek-Mistek

Fig. V.3.6 Average annual benzo[a]pyrene concentrations in 2018 and trends of concentration,
2008-2018, agglomeration of Ostrava/Karvina/Frydek-Mistek
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(Cieszyn, Rybnik, Ustron,Wodzistaw)

* Polish border area — the avarage from urban localities in the southern part of the Silesian Voivodship in the Republic of Poland
neighbouring with the Czech Republic (Cieszyn, Rybnik, Ustron, Wodzistaw)

Obr. V.3.7 Pocty prekro¢eni hodnoty imisniho limitu O; v priiméru za tfi roky, aglomerace Ostrava/
Karvina/Frydek-Mistek, 2008—-2018

Fig. V.3.7 Numbers of exceedances of the limit value of O; in the average for three years,
agglomeration of Ostrava/Karvina/Frydek-Mistek, 2006-2018
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Obr. V.3.8 Emise vybranych znecist'ujicich latek v €lenéni dle REZZO, aglomerace Ostrava/Karvina/
Frydek-Mistek, 2008 a 2016

Fig. V.3.8 Emissions of selected pollutants listed according to REZZO, agglomeration of Ostrava/
Karvina/Frydek-Mistek, 2008 and 2016
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V.4 INDEX KVALITY OVZDUSI
VE MESTECH

Souhrnné hodnoceni kvality ovzdusi pfevazné
v krajskych méstech CR, na méstskych a pred-
méstskych stanicich je zaloZeno na indexu kvality
ovzdusi (IKO). Vypocet IKO za rok 2018 vychazi
z vyhodnoceni hodinovych koncentraci suspendo-
vanych Castic (PM, ), oxidu dusiciteho (NO,) a pii-
zemniho ozonu' (O,) tak, aby co nejlépe charakte-
rizoval kvalitu ovzdusi s ohledem na imisni limity
pro ochranu lidského zdravi stanovené soucasnou
legislativou. Index kvality ovzdu$i nabyva Sesti
stupiil. Mezni hodnoty jsou odvozeny od hodnot
imisnich limitd, u ptizemniho ozonu od informa-
tivnich a varovnych prahovych hodnot (tab. V.4.1).
Pro vypocet IKO byly vybrany méstské a pred-
mestské automatizované stanice imisniho monito-
ringu se soubéznym méfenim vsech tii Skodlivin.
Na stanicich, kde nebylo dostupné méfeni vsech tii
znecistujicich latek, byly ucelové pouzity hodino-
v¢é koncentrace chybé¢jici latky z nejblizsi dostupné
stanice.

IKO byl zjistovan pro kazdou veli¢inu v dané lo-
kalité zvlast a do prezentace byl zafazen nejvyssi
z nich (obr. V.4.1). Pro vypocet maxima bylo nut-
né, aby byly v jednotlivé hodin€ platné hodinové
hodnoty koncentraci vSech tif znecist'ujicich latek?.

Na stanicich Plzen-Doubravka a Plzen-Lochotin
v Plzenském kraji dosahly indexy 1 a 2 (velmi dob-
ra a dobra kvalita ovzdusi) Cetnosti vyskytu vyssi
nez 65 %, ve vice nez 30 % situaci byla zazname-
nana kvalita ovzdusi uspokojiva nebo vyhovujici
(index 3 a 4). K vyskytu $patné nebo velmi Spatné
kvality ovzdusi (index 5 a 6) na téchto lokalitach
v roce 2018 doslo v méné nez 0,5 % pripadu.

V Sokolové v Karlovarském kraji dosahly nejvyssi
Cetnosti (nad 60 %) kategorie velmi dobra a dobra

1Pro analyzy mimo letni obdobi (duben-zafi) jsou koncentra-
ce O, brany v potaz v urovni, ktera odpovida 1. stupni IKO,
tedy velmi dobré kvalité ovzdusi. Timto postupem nedochazi
k ovlivnéni stanoveni celkového IKO ani ke zkresleni skladby
IKO pro O,.

2 Hodnoty IKO pro Tfinec byly vypogitany kombinaci dat ze sta-
nic Tfinec-Kosmos (O, a PM, ) a Tfinec-Kanada (NO,). Hod-
noty IKO pro Kladno byly vypocitany kombinaci dat ze sta-
nic Kladno-stfed mesta (PM,, O,) a Kladno-Svermov (NO,).
Hodnoty IKO pro Pardubice byly vypocitany kombinaci dat ze
stanic Pardubice-Dukla (PM,;, O,) a Pardubice-Rosice (NO,).
Hodnoty IKO pro Hradec Kralové byly vypocitany kombinaci
dat ze stanic Hradec Kralové-Brnénska (PM,, NO,) a Hradec
Kralove-observator (O,). Hodnoty IKO pro Olomouc byly vypo-
¢gitany kombinaci naméfenych dat ze stanice Olomouc-Hej¢in
(PM,,, NO,) a modelové vypocitanych hodinovych dat O, pro
tuto stanici.

V.4 AIR QUALITY INDEX IN TOWNS
AND CITIES

The overall air quality assessment, mostly in regional
capitals of the Czech Republic, urban, and suburban

stations, is based on the Air Quality Index (AQI). Cal-

culation of AQI for 2018 is based on evaluation of
hourly concentrations of suspended particles (PM ),

nitrogen dioxide (NO,), and ground-level ozone' (O,)

to best characterise air quality in relation to the po-

lution limit levels for the protection of human health

stipulated by the current legislation. The air quality
index is divided into six levels. The limiting values are
derived from the pollution limit values and, for groun-

d-level ozone, from information and alert threshold
values (Tab. V.4.1). For the calculation of AQI, urban

and suburban air pollution monitoring stations ha-

ving simultaneous measurement of all three pollutants
were selected. At the stations where measurements of
all three pollutants were not available, hourly concen-
trations of the missing substance were used from the
nearest available station.

AQI was determined separately for each quantity
at the given location and its highest index was in-
cluded in the presentation (Fig. V.4.1). For calcu-
lation of the maximum, it was necessary that the
hourly concentration values of all three pollutants
be validated for the respective hours?.

At the Plzen-Doubravka and Plzen-Lochotin stati-
ons of the Plzeri region, indices at the level of 1 and
2 (very good and good air quality) were reached
with frequencies higher than 65% of the situations,
and in more than 30% of situations the air quali-
ty was satisfactory or suitable (index 3 and 4). In
2018, poor or very poor air quality (index 5 and 6)
occurred in less than 0.5% of cases.

In Sokolov in the Karlovy Vary region, the highest
frequency (over 60%) was achieved by the categories

1For analyses apart from summer (April-September), the O,
concentration values are taken into consideration at a level
corresponding to AQI level 1, i.e. very good air quality. This
procedure avoids affecting the determination of overall AQI or
distortion of the AQI composition for O,

2The AQI values for the Trinec station were calculated by
combination of data from the Tfinec-Kosmos (O, and PM, )
and Trinec-Kanada (NO,) stations. The AQI values for Klad-
no were calculated by combining data from the Kladno- city
centre (PM,, O, and Kladno-Svermov (NO,) stations. AQI
values for Pardubice were calculated by combining data from
the Pardubice-Dukla (PM,, O,) and Pardubice-Rosice (NO,)
stations. The AQI values for Hradec Kralové were calculated
by combining data from the Hradec Kralové-Brnénska (PM,,
NO,) station and Hradec Kralové-observatory (O,). The AQI
values for Olomouc were calculated by combining the measu-
red data from the Olomouc-Hej¢in station (PM,,, NO,) and the
model-calculated hourly O, data for this station.
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a necelych 40 % uspokojiva a vyhovujici. Vyskyt
Spatné nebo velmi Spatné kvality ovzdusi v Plzen-
ském kraji v roce 2018 byl nizky, s ¢etnosti pod
0,5 %.

Na lokalitich Usti nad Labem-mésto a Usti nad
Labem-Kockov (Ustecky kraj) se Getnost vyskytu
indexi kvality ovzdusi 1, 2, 3 a 4 (velmi dobra az
vyhovujici) pohybovala okolo 50 %. Indexy kva-
lity ovzdusi 5 a 6 dosahly cetnosti nizs§i nez 1 %.
Na stanici Most dosahly nejvyssi Cetnosti vyskytu
kategorie kvality ovzdusi uspokojivé a vyhovujici
54 %, 0 10 % mén¢ Cetnost vyskytu indext 1 a 2
a pouze 2 % Cetnost vyskytu Spatné a velmi Spatné
kvality ovzdusi.

Na stanici Liberec-Rochlice v Libereckém kraji
se nejcastéji vyskytovaly situace s velmi dobrou
nebo dobrou kvalitou ovzdusi (58 %), nad 40 %
s uspokojivou nebo vyhovujici a pod 1 % s kvalitou
ovzdusi Spatnou nebo velmi Spatnou.

Na stanicich Mlada Boleslav a Kladno (Stedoces-
ky kraj) byl vyskyt ¢etnosti indexti kvality ovzdusi
velmi podobny. Nejéastéji bylo dosazeno kvality
ovzdusi velmi dobré nebo dobré (nad 50 %), nej-
méné Casto (pod 1 %) Spatné a velmi Spatné.

V Praze se v roce 2018 ve vétsing piipada vysky-
tovala kvalita ovzdusi velmi dobra nebo dobra
(Praha-Libus 58 %, Praha-Riegrovy sady a Pra-
ha-Kobylisy 54 %). Cetnost vyskytu uspokojivé
nebo vyhovujici kvality ovzdusi v Praze-Libusi
byla 42 %, na stanici Praha-Riegrovy sady a Pra-
ha-Kobylisy 45 %. Na vSech tfech lokalitach byla
cetnost vyskytu Spatné nebo velmi Spatné kvality
ovzdusi pod 1 %.

Na stanicich Ceské Budg&jovice a Prachatice (Jiho-
cesky kraj) a Jihlava (kraj Vysocina) byla uroven
kvality ovzdusi v roce 2018 podobna. Nejcastéji
byla situace velmi dobra nebo dobra (61-64 %),
dale uspokojiva a vyhovujici (36-39 %) a nejméné
Casto se vyskytovaly situace se Spatnou nebo velmi
Spatnou kvalitou ovzdusi (pod 0,5 %).

V Hradci Kralové v Kralovéhradeckém kraji byl
pocet situaci s indexy kvality ovzdusi 1 az 4 vy-
rovnany (zhruba 50 %) a s indexy 5 nebo 6 velmi
nizky (pod 0,5 %).

V Pardubicich (Pardubicky kraj) byla v roce 2018
nejcastéji dosazena kvalita ovzdusi velmi dobra
a dobra (Cetnost vyskytu 59 %), dale uspokojiva
a vyhovujici (41 %) a Spatna a velmi Spatna (pod
0,5 %).

Na lokalit¢ Brno-Tufany v Jihomoravském kraji
byl dosazen index kvality ovzdusi 1 nebo 2 v 52 %

of very good and good air quality and less than 40%
by the satisfactory and suitable categories. The occu-
rrence of poor or very poor air quality in the Plzen
region in 2018 was low, with a frequency below 0.5%.

At the Usti nad Labem-city and Usti nad Labem-
-Kockov localities (Usti nad Labem region), air
quality indices 1, 2, 3 and 4 (very good to suitable)
appeared in around 50% of situations. Frequen-
¢y of air quality indices 5 and 6 was below 1%.
At the Most station, the highest frequency of 54%
was reached by the indices of the satisfactory and
suitable air quality categories, 10% less frequency
was reached by indices 1 and 2 and frequency of
only 2% related to poor and very poor air quality
categories.

The Liberec-Rochlice station of the Liberec region
most often experienced very good or good air qu-
ality situations (58%,), in over 40% satisfactory or
suitable situations and below 1% poor or very poor
air quality situations.

At the stations Mlada Boleslav and Kladno (Cen-
tral Bohemian region), the incidence of air quali-
ty indices was very similar. Most often air quality
was very good or good (above 50%), the least often
(under 1%) poor and very poor.

In 2018, air quality in Prague was very good or
good in most cases (Prague-Libus 58%, Prague-
-Riegrovy sady and Prague-Kobylisy 54%). The
frequency of satisfactory or suitable air quality in
Prague-Libus was 42%, and 45% in the Prague-
-Riegrovy sady and Praha-Kobylisy stations. At all
three sites, the incidence of poor or very poor air
quality was below 1%.

At the stations Ceské Budéjovice and Prachatice
(South Bohemian region) and Jihlava (Vysocina
region) the air quality level was similar in 2018.
Most often the situation was very good or good
(61-64%), further satisfactory and suitable (36—
39%) and the least frequent were poor or very poor
air quality situations (below 0.5%).

In Hradec Kralové of the Hradec Kralové region,
the number of situations with air quality indices 1
to 4 was balanced (about 50%) and with very low
incidence of indices 5 or 6 (below 0.5%).

In 2018, in Pardubice (Pardubice region) air qu-
ality was most often very good and good (59%
frequency), satisfactory and suitable (41%) and
poor to very poor (below 0.5%).

At the Brno-Turany locality of the South Moravi-

an region, air quality index 1 or 2 was achieved in
52% of cases, index 3 or 4 in 47% and index 5 or 6
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ptipaddl, index 3 nebo 4 ve 47 % a index 5 nebo
6 v necelém 1 % situaci. Na lokalit¢ Brno-Détska
nemocnice byla nejcastéji (51 %) dosazena kva-
lita ovzdusi uspokojiva nebo vyhovujici a kvalita
ovzdusi velmi dobra nebo dobra (49 %). Cetnost
vyskytu velmi $patné nebo Spatné kvality ovzdusi
byla nizsi nez 1 %.

Na lokalit¢ Olomouc-Hej¢in v Olomouckém kraji
byla v roce 2018 nejéastéji dosazena kvalita ovzdu-
$i velmi dobra nebo dobra (Cetnost vyskytu 51 %),
Cetnost vyskytu (pod 1 %) byla dosazena pro situa-
ce se Spatnou nebo velmi Spatnou kvalitou ovzdusi.

Na stanici Zlin ve Zlinském kraji dosahly nejvyssi
Cetnosti vyskytu stupné kvality ovzdusi velmi dob-
ré nebo dobré (54 %), o 10 % niz§i byla Cetnost
vyskytu indexti 3 a 4 a zhruba 2 % byla Cetnost
vyskytu $patné nebo velmi Spatné kvality ovzdusi.

Na stanicich v Moravskoslezském kraji byla v po-
rovnani s jinymi lokalitami v CR dosazena vy$si
¢etnost vyskytu situaci se $patnou nebo velmi Spat-
nou kvalitou ovzdusi: v Opavé-Katetinkach necelé
4 %, v Ttinci ptes 5 %, Ostravé-Fifejdach pres 6 %
a na lokalitach Ostrava-Radvanice OZO a Karvina
to bylo vice nez 7 %. Velmi dobra nebo dobra kvali-
ta ovzdusi byla ze stanic v Moravskoslezském kraji
nejcast&jsi v Trinci (56 %), dale v Opave-Katetin-
kach (50 %), v Ostravé-Fifejdach (46 %), v Karvi-
né (45 %) a nejméné Casto v Ostravé-Radvanicich
0ZO0 (42 %). Cetnost vyskytu kategorii uspokoji-
va nebo vyhovujici kvalita ovzdusi se na stanicich
pohybovala mezi 39 % (Ttinec) a 50 % (Ostrava-
-Radvanice OZO).

in less than 1% of situations. Mostly satisfactory or
suitable air quality (51%) and very good or good
air quality (49%) was reached at the Brno-Détska
nemocnice locality. The frequency of very poor or
poor air quality appeared in less than 1% of situa-
tions.

In the Olomouc-Hejcin locality of the Olomouc re-
gion, the air quality was mostly very good or good
(51% frequency) in 2018, and satisfactory or sui-
table (48%). The lowest incidence rate (below 1%)
was achieved for situations with poor or very poor
air quality.

At the Zlin station of the Zlin region, the highest
frequency of air quality was very good or good
(54%), the frequency of indices 3 and 4 was 10%
lower and the frequency of poor or very poor air
quality was about 2%.

At the stations in the Moravian-Silesian region, in
comparison with other localities in the Czech Re-
public, a higher frequency of situations with poor
or very poor air quality occurred: in less than 4%
in Opava-Katerinky, over 5% in Trinec, over 6%
in the Ostrava-Fifejdy and in the Ostrava-Radva-
nice OZ0 and Karvina localities over 7%. Of the
stations in the Moravian-Silesian region very good
or good air quality was most frequent in Trinec
(56%), followed by Opava-Katerinky (50%), Ost-
rava-Fifejdy (46%), Karvind (45%) and the least
frequently in Ostrava-Radvanice OZO (42%). The
frequency of categories of the satisfactory or sui-
table air quality at stations ranged between 39%
(Trinec) and 50% (Ostrava-Radvanice OZO0).
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Tab. V.4.1 Stanoveni indexu kvality ovzdusi na zakladé koncentraci znecist'ujicich latek
Tab. V.4.1 Air quality index based on concentrations of pollutants

PM,, NO, o,
i L. 1h koncentrace 1h koncentrace 1h koncentrace
Index Kvalita ovzdusi . . .
hourly concentration hourly concentration hourly concentration
[ug-m~] [ug.m=] [ug.m]
velmi dobra
0-20 0-25 0-33
very good
dobra
>20-40 > 25-50 > 33-65
good
uspokojiva
3 fai > 40-70 > 50-100 > 65-120
air

vyhovujici
4 ) >70-90 > 100-200 > 120-180
suitable
Spatna
>90-180 > 200-400 > 180-240
poor
velmi Spatna
> 180 > 400 > 240
very poor

Index kvality ovzdusi

velmi dobry / very good
dobry / good

uspokojivy / fair

1

2

3

4 vyhovuijici / suitable
5 3patny / poor

6

velmi $patny / very poor

to sty
Praha-Kobylisy MadaBoksts

Kiadno 'é , ,
Praha
Riegrovy sady

Praha-Libus

Hradec Kralové

Karvina

Opava-Katefinky

Pizefi-Lochotin Pardubice

PlzenDoubravka

Olomouc

Brno-Détska nemocnice

Brno-Tufany

Prachatice

d

Ceské Budéjovice

Obr. V.4.1 Pomérné zastoupeni indexu kvality ovzdusi na vybranych méstskych a predméstskych
stanicich, 2018

Fig. V.4.1 Relative representation of values of the air quality index at selected urban and suburban
stations, 2018
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VI. SMOGOVY VAROVNY
A REGULACNI SYSTEM

CHMU provozuje na zakladé povéieni MZP Smo-
govy varovny a regulacni systém (SVRS). Infor-
mace, které jeho prostfednictvim poskytuje, slouzi
k upozornéni na mimotadné znecisténé ovzdusi
(smogovou situaci) a také k regulaci (omezeni)
vypousténi znecist'ujicich latek z vybranych zdro-
jb vyznamné ovliviiyjicich kvalitu ovzdusi daného
uzemi. Mezi sledované latky patii suspendované
¢astice PM,,, oxid siti¢ity SO,, oxid dusi¢ity NO,
a ptizemni (troposféricky) ozon O;.

SVRS je od 1. zafi 2012 upraven zakonem
¢. 201/2012 Sb., o ochran¢ ovzdusi, a vyhlaskou
¢. 330/2012 Sb. Hlavni zmény oproti predchozi le-
gislativni tpravé jsou popsany v ro¢ence CHMU
za rok 2012 (CHMU 2013). Od 1. ledna 2017 do-
Slo k novelizaci zakona ¢. 201/2012 Sb., o ochra-
n¢ ovzdusi (tab. VI.1). Tato novela umoznila mj.
vétsi flexibilitu ve vyhlasovani smogovych situaci
a regulaci, jejichz vyhlasovani je nyni v mnohem
lep$im souladu se skute¢nym vyvojem koncentra-
ci, nez tomu bylo dfive. Podrobnosti jsou popsany
v ro¢ence CHMU za rok 2017 (CHMU 2017).

Aktualni seznam oblasti a reprezentativnich sta-
nic pro PM,,, SO, a NO, (obr. VI.1, VI.3 a V1.4)
je stanoven Véstnikem MZP a pro O (obr. VI.2)
smérnici feditele CHMU. Od po¢atku roku 2018
byl pro PM,,, SO, a NO, v platnosti seznam zve-
fejnény ve Véstniku MZP &. 7/2016 (MZP 2016)
a od fijna 2018 seznam zvefejnény ve Véstniku
MZP ¢&. 7/2018 (MZP 2018), ktery v zoné Stiedni
Cechy zavedl nové reprezentativni stanice Rozd’a-
lovice-Ruska (SRORA, pro latky PM,,, NO, a SO,)
a Kutna Hora-Orebitska (SKHOA, pro latky PM,,
a NO,). Pro O; byl po cely rok v platnosti seznam
upraveny smérnici feditele CHMU ¢&. 2015/01.

Suspendované ¢astice, oxid dusicity a oxid
siFicity

V roce 2018 byly vyhlaSeny smogové situace a re-
gulace pouze z diivodu prekroceni prahovych hod-
not suspendovanych c¢astic PM;,. Vyhlaseno bylo
10 smogovych situaci v celkové délce trvani 775 h
(cca 32 dni) a 4 regulace v celkové délce 259 h (cca
11 dni; tab. VI.2). Smogové situace a regulace se
vyskytovaly zejména v inoru a prvni dekad¢ brez-
na 2018, a to ve 4 z 16 oblasti SVRS (obr. VL5).
K vyhlaseni smogovych situaci doslo béhem roku na
uzemi aglomerace Ostrava/Karvinna/Fryden-Mistek
(O/K/F-M) bez Ttinecka, dale Ttinecka, zony Mo-
ravskoslezsko a Zlinského kraje (tab. VI.3).

VI. SMOG WARNING
AND REGULATION SYSTEM

With credentials issued by the Ministry of the En-
vironment CHMI operates the Smog Warning and
Regulation System (SWRS). Information provided
through this system serves both for issuing war-
nings of extreme levels of air pollution (smog si-
tuations) and for regulating (reducing) release of
pollutants from selected sources significantly affec-
ting ambient air quality in the respective area. The
monitored pollutants include the PM,, suspended
particles, sulphur dioxide SO,, nitrogen dioxide
NO, and ground-level (tropospheric) ozone O;.

SWRS has been specified as of 1 September 2012
by Act No. 201/2012 Coll., on protection of the air,
and Decree No. 330/2012 Coll. The principal alte-
rations compared to the previous legislation were
described in the CHMI Yearbook for 2012 (CHMU
2013). Act No. 201/2012 Coll., on protection of the
air, has subsequently been amended with entry into
force from I January 2017 (Tab. VI.1). The amen-
dment introduced, among other issues, greater
flexibility in announcing the smog situations and
regulations, corresponding much better to the real
development of concentrations compared to earlier
practice (details are presented the CHMI Yearbook
for 2017; CHMU 2017).

The current list of areas and representative stations

for PM,,, SO, and NO, (Fig. V1.1, Fig. V1.3, and
Fig. V1.4) is specified by the Bulletin of the Mini-
stry of the Environment and, for O; (Fig. VI1.2) by
the CHMI Director s Directive. From the beginning
of 2018, a list published in the MoE Bulletin No.
7/2016 (MZP 2016) applied for PM,, SO, and NO,
and a list published in the MoE Bulletin No. 7/2018
(MZP 2018) applies from October 2018, which
has established new representative stations Roz-
dalovice-Ruska (SRORA, for PM,,, NO, and SO,)
and Kutnda Hora-Orebitska (SKHOA, for PM,, and
NO,) in the Central Bohemian zone. For O;, the
list specified by the CHMI Director ‘s Directive No.
2015/01 was in force throughout the year.

Suspended particles, nitrogen dioxide
and sulphur dioxide

In 2018, smog situations were only announced due
to exceeding the threshold values for PM,, suspen-
ded particles. 10 smog situations were announced
with an overall duration of 775 h (approx. 32 days)
and 4 regulations with an overall duration of 259 h
(approx. 11 days; Tab. VI.2). Smog situations and
regulations appeared mainly in February and in the
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Prahové hodnoty pro NO, nebyly v prubéhu roku
2018 prekroceny. K piekroceni informativni pra-
hové hodnoty pro SO, doslo jednou na stanici So-
kolov a informativni i regula¢ni prahové hodnoty
byly v prubéhu roku opakovan¢ prekracovany na
stanici Ostrava-Fifejdy. Tato piekroceni souvi-
sela se sanacnimi pracemi na lagunach Ostramo
a nebyly pfi nich splnény podminky nutné pro vy-
hlaseni smogové situace, resp. regulace — at’ z po-
hledu reprezentativnosti, nebo pozadované doby
piekroceni.

Prizemni ozon

V roce 2018 bylo vyhlaseno 12 smogovych situaci
pro piizemni ozon O; v celkové délce trvani 378 h
(cca 16 dnt; tab. VI.4). Smogové situace byly vy-
hlaSovany zejména v prvni dekade cervence 2018
a na izemi aglomerace Praha, zony Stfedni Cechy
a Usteckého kraje i na sklonku Cervence, resp.
v prvni dekad¢ srpna (tab. VI.5). Prahova hodnota
pro varovani nebyla v roce 2018 ptekrocena.

Synoptické situace béhem vybranych
smogovych situaci

8.-11.2.2018

Okluzni fronta spojena s tlakovou nizi se stfedem
nad Balkanem se 8. 2. postupné piesouvala na
vychod a nad tizemi CR se 9. 2. rozsifil vybézek
vyssiho tlaku od severu spojeny s minimem ob-
la¢nosti umoznujici no¢ni radia¢ni ochlazovani
zemského povrchu. Zaroven dochazelo zpocatku
ve vyssich hladinach k advekcei teplejsiho vzduchu
od jihu. Vysledkem byla teplotni inverze ve vySce
cca 1,5 km, ktera se udrzela i béhem nasledujiciho
dne, kdy vybezek vyssiho tlaku zvolna slabl. Situ-
ace byla ukoncena 11. 2. pfechodem okluzni fronty
spojené s brazdou nizkého tlaku nad Severnim mo-
fem a jizni Skandinavii.

1.-5.3.2018

Po okraji mohutné tlakové vyse nad Skandindvii
a Ruskem zpocatku proudil do stfedni Evropy
studeny arkticky vzduch od severovychodu. Ve
vysSich vrstvach atmosféry zacal béhem obdobi
nad nase uzemi proudit teplejsi vzduch, coz 1. 3.
vedlo k vytvofeni vyrazné teplotni inverze ve
vysce nad 1 000 m. Béhem 3. a 4. 3. se vytvorila
samostatna tlakova vyse se stiedem nad Karpa-
ty. Bchem 5. a 6. 3. presla od jihozapadu ptes
Neémecko a naSe uzemi okluzni fronta a ukoncila
inverzni rdz pocasi.

first decade of March 2018, specifically in 4 out of
16 areas of SWRS (Fig. V1.5). Smog situations were
declared during the year on the territory of the ag-
glomeration of O/K/F-M without Trinec, Trinec, and
Moravia-Silesia and Zlin zones (Tab. VI.3).

The threshold values for NO, were not exceeded
during 2018. The informative threshold value for
SO, was exceeded once at the Sokolov station and
informative and regulatory thresholds were repea-
tedly exceeded during the year at the Ostrava-Fi-
fejdy station. These cases related to the remediation
activities at the Ostramo lagoons, and the conditi-
ons necessary for the announcement of the smog
situation or regulations, respectively, were not ful-
filled — whether in terms of representativeness or
required duration.

Groung-level ozone

12 smog situations were announced for ground-le-
vel ozone O; in 2018 with an overall duration of
378 h (approx. 16 days; Tab VI.4). Smog situations
were announced mainly in the first decade of July
2018 and in the Prague agglomeration, Central
Bohemian zone and Usti nad Labem region at the
end of July or in the first decade of August (Tab.
VL5). The alert threshold value was not exceeded
in 2018.

Synoptic situation during selected smog situations

8-11 February 2018

Occluded front connected with the pressure low
with the centre above the Balkans gradually shifted
to the east on 8 February and a ridge of higher pre-
ssure from the north expanded on 9 February over
the territory of the Czech Republic with a minimum
cloud cover allowing night radiation cooling of
the Earth's surface. At the same time, advection of
warmer air from the south occurred, initially at hi-
gher levels. The result was a temperature inversion
at a height of about 1.5 km, which was maintained
during the next day when the ridge of higher pre-
ssure was slowly weakening. The situation ended
on 11 February by crossing of the occluded front
associated with the low pressure through over the
North Sea and southern Scandinavia.

1-5 March 2018

Cold Arctic air from north-east flowed initially to
Central Europe at the edge of the massive pressure
high zone above Scandinavia and Russia. Warmer
air began to flow in the higher atmosphere layers
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4.-6.7.2018

Béhem 3. a 4. 7. v oblasti vyssiho tlaku nad stfed-
ni Evropou a Karpaty zesiloval od jihozapadu nad
nase Uzemi pfiliv teplého vzduchu. Jeho vrchol na-
stal 5. 7., kdy v hladin¢ 850 hPa byla teplota kolem
16 °C. Pii intenzivnim slune¢nim zafeni a teplotach
az kolem 30 °C dochazelo ke vzestupu koncentraci
prizemniho ozonu. Béhem 6. 7. chladngjsi severo-
zapadni proudéni ukoncilo pfiliv teplého vzduchu.

31.7.-9. 8. 2018

Zpocatku bylo nase uzemi v pasu vyssiho tlaku
vzduchu tahnoucim se z Azor a jihozapadni Evropy
pres stiedni Evropu az nad evropskou ¢ast Ruska.
Postupné tlakova vyse nad Ruskem zeslabla a vy-
tvotila se samostatna tlakova vyse nad sttedni Ev-
ropou postupujici zvolna k vychodu. Teplotné byl
po téméf celé obdobi nad stiedni Evropou velmi
teply vzduch, v hladin¢ 850 hPa mezi 15 a 20 °C.
AZvnocina 10. 8. pronikl za studenou frontou nad
nase uzemi chladny vzduch od severozapadu. Pii
horkém slunecném pocasi tak po vétSinu obdobi
dochazelo beéhem dne ke vzestupim koncentraci
ptizemniho ozonu.

above our territory during the period, leading to
a significant temperature inversion at a height
above 1,000 m on 1 March. During the 3" and 4™
March, a separate high pressure zone with the cen-
tre above the Carpathians was created. During the
5" and 6" March, the occluded firont passed from
the south-west through Germany and our territory
and ended the inverse type of the weather.

4-6 July 2018

During the 3 and 4" July, the influx of warm air
in the area of the higher pressure zone over Cen-
tral Europe and the Carpathians intensified from
the south-west over our territory. Its peak occu-
rred on 5 July, when the temperature at 8§50 hPa
was around 16 °C. Under intense solar radiation
and temperatures up to about 30 °C, ground-level
ozone concentrations increased. During 6 March
colder north-west flow ended the influx of warm air.

31 July — 9 August 2018

Initially, our territory was in a belt of higher air
pressure stretching from the Azores and south-west
of Europe through Central Europe to the European
part of Russia. Gradually, the pressure high over
Russia weakened and a separate pressure high was
created above Central Europe, slowly advancing to
the east. The air was very warm over Central Europe
for almost the entire period, between 15 and 20 °C at
the level of 850 hPa. It was not until the night of 10
August that cold air from the north-west penetrated
beyond the cold front over our territory. In the hot
sunny weather most of the time, ground-level ozone
concentrations increased during the day.
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Tab. VI.1 Pravidla pro vyhlasovani a odvolavani smogovych situaci a regulaci (varovani)
Tab. VI.1 The rules for the announcement and cancelling of smog situations and regulations (alerts)

Prahova hodnota Délka ; -
Threshold value prekrogent el Dopliiujici podminka
Number of »
Zkratka | Interval Exceedance stations™ Supplementary condition
Abbreviation | M9 Interval duration
Vyhlaseni smogové situace
Announcement of smog situation
0,
50 / 0 Na zakladé vyhodnoceni pfedpovédi mete-
] 2 stams:el orologickych podminek a imisni situace se
PM,, 100 12h 1h jsou-li pr.ave.2 béhem nasledujicich 24 hodin nepfedpokla-
two stations if | da pokles koncentrace pod informativni pra-
there are just hovou hodnotu.
IPH two of them Based on an evaluation of the forecast of me-
teorological conditions and pollution situation
NO, 200 no decrease of the concentration below the
3h 1 stanice informative threshold value can be expected
SO, 250 1h . during the next 24 hours.
1 station
0O, 180 1h
Vyhlaseni regulace
Announcement of regulation
Na zakladé vyhodnoceni pfedpovédi meteo-
PM,, 150 12h 1h rologickych podminek a imisni situace se bé-
50 % hem nasledujicich 24 hodin nepfedpoklada
2 stanice, pokles koncentrace pod regulacni prahovou
jsou-li pravé 2 | hodnotu.
NO, RPH 400 two stations if | Based on an evaluation of the forecast of me-
1h 3h there are just teorological conditions and pollution situation
two of them no decrease of the concentration below the
SO, 500 informative threshold value can be expected
during the next 24 hours.
Vyhlaseni varovani
Announcement of alert
0, VPH 240 1h _
NO, RPH 400 1h 1 stanice
3h station
SO, RPH 500
Odvolani
Cancellation

Smogova situace je ukonena a regulace nebo varovani se odvola, pokud na zadné méfici lokalité reprezentativni pro uroven
znedidténi v oblasti minimalné 100 km? neni namé&Fena koncentrace znecistujicich latek vy3si neZ prislusna prahova hodnota,
pfi¢emz tento stav trva nepfretrzité alespor 12 hodin a na zakladé meteorologické predpovédi neni v pribéhu nasledujicich 24
hodin o¢ekavano opétovné prekroceni informativni, regulacni nebo varovné prahové hodnoty.

The smog situation terminates and the regulation or alert is revoked if no measuring site representative for the pollution level in
an area of minimum 100 km? reports the concentration of polluting substances above the corresponding threshold value and this
state lasts continuously for at least 12 hours and no recurrent instance of exceeding the informative, regulatory or alert threshold
value can be expected in the next 24 hours based on the meteorological forecast.

Casovy interval 12 hodin se zkracuje az na 3 hodiny v pfipadé, Ze meteorologické podminky nelze oznagit jako podmiiujici
smogovou situaci a podle meteorologické prfedpoveédi je v pribéhu nasledujicich 24 hodin témér vylou¢eno opétovné prekroce-
ni informativni, regulaéni nebo varovné hodnoty.

12-hour time interval is being reduced up to 3 hours in a case when meteorological conditions cannot be assessed as leading to
the smog situation and recurrent instance of exceeding the informative, regulatory or alert value can almost be excluded in the
next 24 hours in accordance with the meteorological forecast.

* Stanice musi byt reprezentativni pro Grover znegisténi v oblasti minimalné 100 km?.
* The station must be representative for the pollution level in the area of minimum 100 km?.

Pozn.: IPH oznaduje informativni, RPH regulaéni a VPH varovnou prahovou hodnotu. PoZadavky na pocty stanic se vztahuji na
reprezentativni stanice pro danou oblast SVRS.

Note: IPH — information threshold value, RPH — regulatory threshold value, VPH — alert threshold value. The requirements for the
number of stations are related to the representative stations for the given SWRS area.
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Tab. VI.2 Smogové situace a regulace pro PM,, — pocet a délka, 2018
Tab. VI.2 Smog situations and regulations for PM,, — number and duration, 2018

Pocet vyhlaseni Trvani
Number of annoucements Duration [h]
Oblast SVRS Smogova Smogova
SWRS area situace Regulace situace Regulace
Smog Regulation Smog Regulation
situation situation
Aglomerace O/K/F-M bez Tfinecka / 4 336 156
Agglomeration of O/K/F-M without Trinec area
Trinecko / Trinec area 3 227 103
Zona Moravskoslezsko / Moravia—Silesia zone 1 120 X
Zlinsky kraj / Zlin region 92 X
Ceska republika celkem / Czech Republic in total 10 775 259

Pozn.: Zahrnuty jsou pouze oblasti SVRS, ve kterych doslo k vyhlaSeni alespori jedné smogové situace. Trvani smogové situace
v sobé zahrnuje i trvani regulace, pokud byla vyhlasena.

Note: Included only the SWRS areas in which at least one smog situation was announced. The duration of the smog situation includes

also the duration of the regulation, if announced.

Tab. VI.3 Smogové situace a regulace pro PM,, — ¢asy vyhlaseni, 2018

Tab. VI.3 Smog situations and regulations for PM,, — dates and times of announcement, 2018

Viyhlaseni / Announcement

Odvolani / Cancellation

Trvani / Duration

Smogova situace Regulace Regulace Smogova situace Smogova situace Regulace

Smog situation Regulation Regulation Smog situation Smog situation Regulation

den a hodina SEC / day and hour CET [h]
Aglomerace O/K/F-M bez Trinecka / Agglomeration of O/K/F-M without Trinec area
08.02.2018 21:03 10.02.2018 03:21 11.02.2018 13:10 12.02.2018 03:17 78 34
19.02.2018 10:45 X X 22.02.2018 14:25 76 X
01.03.2018 09:15 02.03.2018 10:36 07.03.2018 12:06 07.03.2018 15:08 150 122
19.10.2018 21:19 X X 21.10.2018 05:07 32 X
Trinecko / Trinec area
08.02.2018 21:04 10.02.2018 03:21 11.02.2018 16:38 12.02.2018 03:17 78 37
02.03.2018 08:27 02.03.2018 12:46 05.03.2018 06:23 07.03.2018 11:12 123 66
19.10.2018 21:19 X X 20.10.2018 23:00 26 X
Zlinsky kraj / Zlin region
10.02.2018 07:35 X X 11.02.2018 11:08 28 X
02.03.2018 13:34 X X 05.03.2018 05:27 64 X
Zona Moravskoslezsko / Moravia—Silesia zone

02.03.2018 09:20 X X 07.03.2018 09:08 120 X

Pozn.: SEC — mistni ¢as, tj. sttedoevropsky ¢as

Note: CET — local time, i.e. Central European Time
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VI. SMOGOVY VAROVNY A REGULACNI SYSTEM
VI. SMOG WARNING AND REGULATION SYSTEM

Tab. V1.4 Smogové situace a varovani pro O; — pocet a délka, 2018
Tab. VI.4 Smog situations and alerts for O; — number and duration, 2018

Pocet vyhlaseni Trvani
Number of annoucements Duration [h]
Oblast SVRS Smogovéa Smogovéa
SWRS area situace Varovani situace Varovani
Smog Alert Smog Alert
situation situation
Aglomerace O/K/F-M | Agglomeration of O/K/F-M 1 X 13 X
Aglomerace Praha / Agglomeration of Prague 2 X 45 X
Kralovéhradecky kraj / Hradec Kralové region 1 X 22 X
Pardubicky kraj / Pardubice region 1 X 22 X
Liberecky kraj / Liberec region 1 X 18 X
Ustecky kraj / Usti nad Labem region 3 X 141 X
Zé6na Stredni Cechy / Central Bohemia zone 3 X 117 X
Ceska republika celkem / Czech Republic in total 12 X 378 X

Pozn.: Zahrnuty jsou pouze oblasti SVRS, ve kterych doslo k vyhlaSeni alespor jedné smogové situace. Trvani smogové situace
v sobé zahrnuje i trvani regulace, pokud byla vyhlasena.

Note: Included only the SWRS areas in which at least one smog situation was announced. The duration of the smog situation includes
also the duration of the regulation, if announced.

Tab. VI.5 Smogové situace a varovani pro O; — €asy vyhlaseni, 2018
Tab. VI.5 Smog situation and alerts for O; — dates and times of announcement, 2018

Vyhlaseni / Announcement Odvolani / Cancellation Trvani / Duration
Smogova situace Varovani Varovani Smogova situace Smogova situace Varovani
Smog situation Alert Alert Smog situation Smog situation Alert
den a hodina SELC / day and hour CEST [h]
Aglomerace O/K/F-M / Agglomeration of O/K/F-M
05.07.2018 17:50 X X 06.07.2018 07:06 13 X
Aglomerace Praha / Agglomeration of Prague
05.07.2018 13:59 X X 06.07.2018 06:13 16 X
08.08.2018 16:54 X X 09.08.2018 21:25 29 X
Kralovéhradecky kraj / Hradec Kralové region
05.07.2018 14:48 | X | X | 06.07.2018 12:20 | 22 | X
Liberecky kraj / Liberec region
05.07.2018 14:58 | X | X | 06.07.201809:27 | 18 | X
Pardubicky kraj / Pardubice region
05.07.2018 14:48 | X | X | 06.07.2018 12:29 | 22 | X
Ustecky kraj / Usti nad Labem region
04.07.2018 16:12 X X 06.07.2018 09:27 41 X
31.07.2018 20:25 X X 03.08.2018 17:23 69 X
08.08.2018 16:31 X X 09.08.2018 23:10 31 X
Zoéna Stiedni Cechy / Central Bohemia zone
05.07.2018 14:01 X X 06.07.2018 06:14 16 X
31.07.2018 17:35 X X 03.08.2018 17:51 72 X
08.08.2018 16:54 X X 09.08.2018 21:25 29 X

Pozn.: SELC — mistni &as, tj. sttedoevropsky letni &as
Note: CEST — local time, i.e. Central European Summer Time
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TR — Tfinecko / Tfinec area

O/K/F-M bez TR — Aglomerace Ostrava/Karvina/Frydek-Mistek bez T¥inecka / Agglomeration of Ostrava/Karvina/Frydek-Mistek
without Tfinec area

ZMS — Zbéna Moravsko-Slezsko / Moravia-Silesia zone

ZLK — Zlinsky kraj / Zlin region

ULK — Ustecky kraj / Usti nad Labem region

STC — Zéna Stredni Cechy / Central Bohemia zone

PHA — Aglomerace Praha / Agglomeration of Prague

PAK — Pardubicky kraj / Pardubice region

O/K/F-M — Aglomerace Ostrava/Karvina/Frydek-Mistek / Agglomeration of Ostrava/Karvina/Frydek-Mistek
LBK — Liberecky kraj / Liberec region

HKK — Kralovéhradecky kraj / Hradec Kralové region

Obr. VI.5 Smogové situace a regulace (varovani) pro PM,, a O; v oblastech SVRS, ve kterych byla
vyhlasena alesporn jedna smogova situace, 2018

Fig. VI.5 Smog situations and regulations (alerts) for PM,, and O; in the SWRS areas in which at least
one smog situation was announced, 2018
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VIl. OBLASTI S PREKROCENIM
IMISNICH LIMITU

VII.1 OBLASTI S PREKROCENIM
IMISNICH LIMITU Z HLEDISKA
OCHRANY LIDSKEHO ZDRAViI

Zakon ¢. 201/2012 Sb., o ochrané ovzdusi, sta-
novuje imisni limity pro vybrané znecistujici
latky bez dal$iho rozliSeni na imisni a cilové
imisni limity. Pro rok 2018 jsou vymezeny ob-
lasti s prekrocenim imisnich limiti hromadné
pro vSechny znecist'ujici latky, které jsou sledo-
vany z hlediska ochrany lidského zdravi. Mapa
oblasti s pfekro¢enim alespon jednoho imisniho
limitu' bez zahrnuti pfizemniho ozonu podava
ucelenou informaci o kvalité ovzdusi na uzemi
CR. V roce 2018 bylo jako oblast s piekro¢enim
imisnich limitd vymezeno 12,7 % uzemi CR,
kde zije ptiblizné 36 % obyvatel (obr. VIIL.1;
tab. VIL.1).

Zatazeni zon a aglomeraci do téchto oblasti
ro¢niho imisniho limitu benzo[a]pyrenu (tab.
VIL.2). V mensi mife se na zafazeni uzemi do
téchto oblasti podilelo v roce 2018 prekroceni
imisnich limitd suspendovanych castic PM,,
(zejména denniho imisniho limitu) a roc¢niho
imisniho limitu PM, 5. V meziro¢nim porovnani
plocha oblasti s piekrocenim alesponi jednoho
imisniho limitu bez zahrnuti ozonu oproti roku
2017 témeét dvojnasobné poklesla. Obr. VII.3
a 4 znazornuji porovnani uzemi s pfekroceny-
mi imisnimi limity v roce 2018 s rokem 2017
a s pétiletym primérem za roky 2013-2017.
Na zakladé mezirocniho srovnani Ize konstato-
vat, Ze k nejvyraznéjSimu zmenseni nadlimitni
plochy doslo v oblasti Polabi, v Praze a Plzni,
kde doslo k Gbytku Gizemi s pfekro¢enym imis-
nim limitem pro benzo[a]pyren, jehoZ koncen-
trace meziro¢né poklesly (kap. VIL.2). Z dlou-
hodob¢jsiho porovnani (obr. VII.4) je ziejmé,
ze v roce 2018 je vymezend nadlimitni oblast
0 2,7 % nizsi nez je pétilety primér (15,4 %)
a nejvice zatizenou oblasti z pohledu kvality
ovzdusi zUstavaji kraje Moravskoslezsky, Olo-
moucky, Zlinsky a malé oblasti na Kladensku,
zapadé Prahy a na Ustecku. Vymezena plocha
s pifekro¢enim alespon jednoho imisniho limitu

1Ro¢ni imisni limit pro PM,,, PM, 5, benzo[a]pyren, NO,, olo-
vo, kadmium, arsen, nikl a benzen, imisni limit pro CO (max.
denni 8hodinovy klouzavy prameér), denni imisni limit pro PM;,
a SO,, hodinovy imisni limit pro SO, a NO,.

VIl. AREAS WHERE THE POLLUTION
LIMIT VALUES ARE EXCEEDED

Vil.1 AREAS WHERE THE POLLUTION
LIMIT VALUES FOR PROTECTION
OF HUMAN HEALTH ARE EXCEEDED

Act No. 201/2012 Coll, on protection of the air, spe-
cifies pollution limit values for selected pollutants
without differentiation between pollution limit values
and target pollution limit values. For 2018, areas are
defined where the pollution limit values are exceeded
overall for all the pollutants that are monitored from
the aspect of human health. The map of areas whe-
re at least one pollution limit value', not including
ground-level ozone, is exceeded provides comprehen-
sive information on ambient air quality in the Czech
Republic. In 2018, 12.7% of the territory of the Czech
Republic, inhabited by approx. 36% of the popula-
tion, was designated as an area where the pollution
limit values were exceeded (Fig. VIL1; Tab. VII.1).

Assignment of zones and agglomerations to these
areas is, in the vast majority of cases, a result of exce-
eding the annual pollution limit values for benzo[a]
pyrene (Tab. VIL2). To a lesser degree, assignment
of a territory to these areas in 2018 was a result of
exceeding the pollution limit values for suspended
particulates PM,, (particularly the daily pollution
limit value) and the annual pollution limit value for
PM, 5. Compared inter-annually to 2017, the area of
territories where at least one pollution limit value
was exceeded, except for ground-level ozone, decre-
ased nearly twice. Fig. VI3 and 4 show a comparis-
on of the territory with exceeded limit values in 2018
with that in 2017 and with the five-year average for
the period 2013 to 2017. Based on the inter-annual
comparison it can be noted that the most significant
reduction of the above-limit concentration area took
place in the Labe area, in Prague, and Plzein whe-
re the area with exceeded pollution limit value for
benzo[a]pyrene decreased following an inter-annu-
al drop in its concentrations (Chap. VIL2). The lon-
ger-term comparison (Fig. VII.4) shows that in 2018
the delimited above-limit concentration area is 2.7%
smaller than the five-year average (15.4%) and that
the territories of the Moravian-Silesian, Olomouc,
Zlin regions, small parts of the Kladno area, west of
Prague, and Usti nad Labem region remain the most

1 The annual pollution limit values for PM,,, PM, s, benzo[a]pyre-
ne, NO,, lead, cadmium, arsenic, nickel and benzene, the po-
llution limit value for CO (max. daily 8-hour moving average),
the daily pollution limit values for PM,, and SO,, the hourly
pollution limit value for SO, and NO,.
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cw v

hodnocené obdobi 2012-2018 (obr. VIL.S).

Po zahrnuti pfizemniho ozonu bylo oblasti s pte-
krocenim alespon jednoho imisniho limitu v roce
2018 vymezeno 87,3 % tizemi CR (obr. VII. 2).
V meziro¢nim srovnani 2017/2018 doslo k vy-
raznému navyseni plochy s prekrocenim mini-
malné jednoho imisniho limitu vcetné ozonu,
nicméné pocet obyvatel vystavenych témto nad-
limitnim koncentracim poklesl z 68 % na 52 %.
Diivodem je vyskyt zvySenych az nadlimitnich
koncentraci ozonu pfevazné¢ v piirodnich lokali-
tach, tedy v oblastech s mensi hustotou obyvatel
(obr. IV.4.1). Vymezena plocha s ptekrocenim
alespont jednoho imisniho limitu véetné¢ ozonu
v roce 2018 byla nejvyssi v hodnoceném obdobi
2012-2018 (obr. VIL.5). Z grafu je patrné zvétSe-
ni rozsahu nadlimitni plochy v poslednich tfech
letech souvisejici s rostoucimi koncentracemi
ozonu (kap. IV. 4).

Z dtvodu navaznosti na hodnoceni v predeslych
letech (tab. VIIL.1 a 2, obr. VILS5) byla zvlasté
vymezena i uzemi s prekrocenim imisnich li-
mitd stanovenych bodem 1 pfilohy ¢. 1 zakona
¢. 201/2012 Sb., o ochrané ovzdusi — dfive ob-
lasti se zhorSenou kvalitou ovzdusi, tzv. OZKO,
a uzemi s prekrocenim imisnich limitt stanove-
nych bodem 3 pfilohy ¢. 1 zdkona ¢. 201/2012
Sb., o ochrané ovzdusi — diive oblasti s prekro-
¢enim cilovych imisnich limitd bez zahrnuti
ozonu. Vyvoj plochy oblasti, dfive nazyvanych
0ZKO, je dan zejména nadlimitnim znec¢isténim
ovzdusi casticemi PM,, a do urcité miry kopiru-
je trend jejich koncentraci (kap. IV.1.1). Vyvoj
nadlimitnich ploch oblasti, dfive nazyvanych
oblasti s pfekro¢enim cilovych imisnich limitt
bez zahrnuti ozonu, je dan nadlimitnim znecis-
ténim ovzdusi benzo[a]pyrenem. Pfi hodnoceni
koncentrac¢nich urovni poli ro¢nich primérnych
koncentraci benzo[a]pyrenu je vSak nezbytné
brat v tivahu vétsi nejistotu odhadu u této skodli-
viny (kap. IV.2; Ptiloha I).

Regionalni rozdily v kvalité ovzdusi v ramci
Ceské republiky

V ramci CR existuji zna¢né regionalni rozdily
v kvalité ovzdusi, coz dokazuje obr. VIL.6, ktery
znazornuje vyvoj plochy tzemi s nadlimitnimi
koncentracemi vyjma ozonu v zonach a aglome-
racich v letech 2014-2018. Nejvice zatizenymi
regiony jsou dlouhodobé aglomerace O/K/F-M
a zony Moravskoslezsko a Stfedni Morava. K re-

affected. The identified area with at least one pollu-
tion limit value exceeded in 2018, except for groun-

d-level ozone, is the smallest within the evaluation
period between 2012 and 2018 (Fig. VIL.5).

After including ground-level ozone, the areas whe-
re at least one pollution limit value was exceeded
in 2018 corresponded to 87.3% of the territory of
the Czech Republic (Fig. VII.2). In the inter-annu-
al comparison 2017/2018 there was a significant
increase of the area exceeding at least one limit
value, including ozone, but the number of inhabi-
tants exposed to these above-limit concentrations
decreased from 68% to 52%. This is because of
the occurrence of elevated above-limit concentra-
tions of ozone predominantly in natural localities,
i.e. in areas with lower population densities (Fig.
1V.4.1). The delimited area where at least one po-
llution limit value was exceeded including ozone
in 2018 was the largest within the evaluation peri-
od between 2012 and 2018 (Fig. VIL.5). The graph
shows an increase in the extent of the above-limit
concentration area in the last three years in re-
lation to increasing ozone concentrations (Chap.
1V4).

To retain continuity with the evaluation in previous
years (Tab. VII.1 and 2; Fig. VILS), territories whe-
re the pollution limit values specified by Item 1 of
Annex No. 1 of Act No. 201/2012 Coll., on protecti-
on of the air — formerly areas with deteriorated air
quality, abbreviated as OZKO, and areas where the
pollution limit values specified by Item 3 of Annex
No. 1 of Act No. 201/2012 Coll., on protection of the
air — formerly areas where the target pollution limit
values without ozone are exceeded, were delimited
separately. Trends in the extent of areas formerly
designated as OZKO are determined especially by
above-limit air pollution by PM,, particulates and,
to a certain degree, copy the trends in their con-
centration (Chap. 1V.1.1). The trend in above-limit
concentration areas formerly defined as areas where
the target pollution limit values without ozone are
exceeded is determined by the above-limit air pollu-
tion by benzo[a]pyrene. However, in evaluating the
concentration levels of the fields of annual average
benzo[a]pyrene concentrations, it is necessary to
take into consideration the greater uncertainty in
the estimate concerning this pollutant (Chap. 1V.2;
Annex ).

Regional differences in terms of air quality in the
Czech Republic

Within the Czech Republic, there are considerab-
le regional differences in terms of air quality as
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gioniim se zhorSenou kvalitou ovzdusi Ize tadit
aglomerace Praha a Brno a zony Stfedni Cechy,
Severovychod a Severozapad. Naopak v zonach
Jihozapad a Jihovychod dochazi k piekracova-
ni imisnich limitd jen na velmi malych uzemich.
V roce 2018 doslo k nejvyraznéj§imu zmenseni
plochy s nadlimitnimi koncentracemi v souvislos-
ti s poklesem koncentraci benzo[a]pyrenu v aglo-
meraci Praha a zénach Stiedni Cechy a Stiedni
Morava.

V ramci hodnoceni expozice obyvatel byly nové
vypocteny prumérmné koncentrace pro suspendo-
vané castice PM,, a PM, s a NO, vazené populaci
pro meésta, ve kterych zije vice nez 30 000 obyva-
tel (tab. VIL.3). Zjednodusené se jedna o hodnotu
koncentrace znecist'ujici latky, které je v praméru
vystaven Clovek zijici v daném mésté. Tato cha-
rakteristika je pro jednotlivé staty zvefejnovana
v ramci evropského hodnoceni kvality ovzdusi
(ETC/ACM, 2018).

Z porovnani vazené koncentrace populaci ve
velkych méstech CR je vidét, Ze nejvyssi hod-
noty suspendovanych castic PM,, a PM, 5 jsou
ve méstech Moravskoslezského kraje, coz je
region s dlouhodobé nejvétsim zatizenim z po-
hledu kvality ovzdusi u nas (kap. V.3). Vazené
ro¢ni primérné koncentrace PM,, neptekracuji
imisni limit. V pfipadé 24hodinového imisni-
ho limitu PM, jsou primérné nadlimitni kon-
centrace v Karviné, Ostraveé, Havifove, Trinci,
Frydku—Mistku, Mosté, Opavé a v Pferové.
V téchto meéstech jsou i nejvyssi a Casto také
nadlimitni vazené koncentrace PM,s. Znaéné
vysokym primérnym vazenym koncentracim
suspendovanych ¢astic, nicméné nepiekracu-
jicim imisni limit, jsou vystaveni lidé v Déci-
n¢, Kladng, Teplicich, Brné, Prostéjové, Zling,
Chomutové a ve Znojmé. K nejéistSim méstim
z hlediska hodnoceni koncentraci suspendova-
nych castic patii Cheb, Karlovy Vary, Jablonec
nad Nisou, Pisek a Pfibram. Relativné nizké
hodnoty ve méstech nachazejicich se v krajich
Karlovarském a Jiho¢eském souvisi se zdejSimi
nizkymi regiondlnimi pozadovymi koncentra-
cemi suspendovanych castic. Na rozdil od nej-
vice zatizenych regionl zde neni tak vyznamny
dalkovy transport zneciSténi ovzdusi, krajinny
raz umoziuje dobré provétravani (zejména ob-
last jiznich Cech). Nezanedbatelné je i nizké
emisni zatizeni téchto oblasti.

Z pohledu hodnoceni Grovné zatizeni ovzdusi
koncentracemi NO, je situace pon¢kud odlisna.
Je to dano zejména odliSnymi hlavnimi emisni-

shown in Fig. VIL6 presenting evolution of the
area of territories with above-limit concentrations
except for ozone in zones and agglomerations in
the 2014-2018 period. The most affected regions
in the long run are the O/K/F-M agglomeration
and the Moravia-Silesia and Central Moravia zo-
nes. Regions with deteriorated air quality inclu-
de the Prague and Brno agglomerations and the
Central Bohemia, Northeast and Northwest zones.
On the other hand, in the Southwest and Southeast
zones the pollution limit values are exceeded only
in very small areas. In 2018, the area with above-
-limit concentrations decreased most significantly
in connection with a decrease in benzo[a[pyrene
concentrations in the Prague agglomeration and in
the Central Bohemia and Central Moravia zones.

As part of the population exposure assessment, the
average population-weighted concentrations were
calculated for PM,y and PM, s suspended particles
and NO, for municipalities with population over
30,000 inhabitants (Tab. VII.3). In simple terms,
the value represents a pollutant concentration that
a person living in a given municipality is expo-
sed to. This characteristic, classified according to
Member States, is published in the framework of
the European air quality assessment (ETC/ACM,
2018).

A comparison of the population-weighted concent-
ration in large cities of the Czech Republic shows
that the highest values of suspended PM,, and PM,
particles are in the cities of the Moravian-Silesian
region which is the region with the long-term pollu-
tion exposure in terms of air quality country-wide
(Chap. V.3). The weighted annual average con-
centrations of PM,, do not exceed the limit value.
Concerning 24-hour PM,, pollution limit values,
on average above-limit concentrations occur in the
Karvina, Ostrava, Havirov, Trinec, Frydek-Mistek,
Most, Opava, and Prerov cities. In these cities the-
re are also the highest and often above-limit weigh-
ted PM, 5 concentrations. Population in the Décin,
Kladno, Teplice, Brno, Prostéjov, Zlin, Chomutov,
and Znojmo cities are exposed to rather high aver-
age weighted concentrations of suspended particles
but not exceeding the limit value. The Cheb, Karlovy
Vary, Jablonec nad Nisou, Pisek and Pribram cities
are among the purest cities in terms of the evaluati-
on of suspended particles concentrations. Relatively
low concentration levels in cities located in the Kar-
lovy Vary and South Bohemia regions are related to
the local low regional background concentrations of
suspended particles. Unlike the most heavily expo-
sed regions, long-range transport of air pollution is
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VIl. OBLASTI S PREKROCENIM IMISNICH LIMITU

VIl. AREAS WITH EXCEEDANCES OF LIMIT VALUES

mi zdroji nez v piipadé suspendovanych cCastic,
kde jsou jimi vefejna energetika, vyroba tepla
a silni¢ni doprava. V souvislosti s intenzivni
dopravou a s omezenou plynulosti provozu jsou
nejvyssim koncentracim NO, vystaveni lidé ve
tfech nejlidnatéjsich méstech CR, tj. v Praze,
Brné a Ostravé, kde je navic i vyss$i regional-
ni zne€isténi kvuli pritomnosti velkych zdroji
znecistovani. Nejniz§im hodnotadm NO, v ramci
velkych mést jsou vystaveni lidé v Jablonci nad
Nisou, Trutnove, Tiebici, Jihlaveé a Tabore. Re-
lativné nizké koncentrace NO, jsou ve méstech
s niz§im poctem obyvatel a s tim souvisejici

Tw v

Mrve

zdroji znecistovani a méné vyznamnym dalko-
vym transportem znecisténi (kraje Jihocesky,
Karlovarsky, Vysodina a Liberecky). Urovné
pramérnych vazenych koncentraci NO, v CR
nepiekracuji imisni limit, nicméné¢ z dlouhodo-
bého méteni NO, na nékterych dopravnich lo-
kalitach, zejména v mistech s vysokou dopravni
intenzitou doprovazenou Spatnym provétrava-
nim (husta zastavba) a ¢astym omezovanim ply-
nulosti dopravy (kfizovatky a dopravni zacpy),
lze piekroceni limitnich hodnot v bezprostiedni
blizkosti siln€¢ vytizenych komunikaci predpo-
kladat.

VI.2 OBLASTI S PREKROCENIM
IMISNICH LIMITU Z HLEDISKA
OCHRANY EKOSYSTEMU
A VEGETACE

Z hlediska ochrany nejhodnotnéjSich ptirodnich
lokalit CR je vyhodnocovano i prekroceni imis-
nich limitd pro ochranu ekosystému a vegetace® na
uzemi NP a CHKO (tab. VIL.4). V roce 2018 do-
Slo k prekroceni alespoii jednoho z téchto limiti na
70,5 % tizemi NP a CHKO (obr. VIL.8).

Nadlimitni koncentrace NOy se vyskytuji zejména
v okoli dopravnich komunikaci; z hlediska nejhod-
notn&j§ich ptirodnich &asti CR doslo k piekro¢eni
imisniho limitu pro NOx na velmi malém uzemi
n¢kolika CHKO (tab. VIL.4; obr. VIL7).

V roce 2018 doslo v CR oproti roku 2017 k vyraz-
nému zvétseni tizemi, kde byl piekrocen imisni li-
mit pro pfizemni ozon, tj. expozi¢ni index AOT40
(obr. 1V.4.5). Nadlimitnimi koncentracemi ozonu

2 LV pro ro¢ni a zimni prdmérnou koncentraci SO,, LV pro ro¢-
ni primérnou koncentraci NOx a imisni limit pro O, vyjadieny
jako expozi¢ni index AOT40.

not as important here, while the landscape character
allows good ventilation (especially in the South Bo-
hemia area). The low emission load of these areas is
also a not negligible factor.

The situation is somewhat different in terms of
assessing the air exposure to NO, concentrati-
ons. This is mainly due to different major emissi-
on sources than that for suspended particles where
those include public energy, heat generation and
road transport. In connection with intensive traffic
and restrained traffic flow, the population exposed
to the highest NO, concentrations belong to three
most populous cities of the Czech Republic, i.e. in
Prague, Brno and Ostrava where there is also hi-
gher regional pollution due to the presence of large
pollution sources. Within large cities, population in
the Jablonec nad Nisou, Trutnov, Trebic, Jihlava
and Tabor cities is exposed to the lowest NO, va-
lues. Relatively low NO, concentrations occur in
cities with a lower population and associated lower
traffic intensity and in areas with lower regional
background concentrations of NO, caused by lower
emissions from large sources of pollution and less
significant long-range pollution transport (the
South Bohemia, Karlovy Vary, Vysocina and Libe-
rec regions). Average weighted NO, concentration
levels in the Czech Republic do not exceed the po-
llution limit value, however, following long-term
measurements of NO, in some traffic localities,
particularly in sites with high traffic intensity ex-
periencing poor ventilation (dense build-up areas)
and frequent restrictions of traffic flow, instances
exceeding the pollution limit values in the imme-
diate vicinity of heavily busy roads can be assumed.

VIl.2 AREAS WHERE THE POLLUTION
LIMIT VALUES FOR PROTECTION
OF ECOSYSTEMS AND
VEGETATION ARE EXCEEDED

From the viewpoint of protection of the most va-
luable natural locations of the Czech Republic, ex-
ceeding of the pollution limit values for the protec-
tion of ecosystems and vegetation® in the territory
of NPs and PLAs is also evaluated (Tab. VIL.4). In
2018, at least one of these limit values was excee-
ded over 70.5% of the territory of NPs and PLAs
(Fig. VILS).

Above-limit NOy concentrations occur particular-
ly around transport roads, the pollution limit va-

2Limit values for the annual and winter average concentrati-
ons of SO,. Limit value for the annual average concentration
of NOy and the pollution limit value for O, expressed as the
AQOT40 exposure index.
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VIl. AREAS WITH EXCEEDANCES OF LIMIT VALUES

Tab. VII.1 Plocha Uzemi s prekro¢enim imisniho limitu (%) a po€et exponovanych obyvatel Zijicich
v nadlimitnich oblastech (%) v ramci Ceské republiky, 2018
Tab. VII.1 Percentage of the area exceeding the pollution limit (%) and percentage of population
resident in areas exposed to above-limit values (%) in the Czech Republic, 2018

Znecistujici latky uvedené v priloze €. 1 zakona €. 201/2012 Sb., v platném znéni
Pollutants specified in Annex 1 to Act No. 201/2012 Coll., as amended
Bod 1 pfilohy Bod 3 pfilohy Bod 4 prilohy
Item 1 of the Annex Item 3 of the Annex Item 4 of the Annex
Ceské PM10 PM10 PM2‘5 BaP Celkovy 03 Celkovy
republika Souhrn souhrn denni VS?(Uhfn .
" . . . . | max.denni | pfekroceni
Czech _ . prekroceni . prekroceni .,
Republic r?cnl 36. njaxv24h r?cnl LV rcgcnl bez O, 8h kl?uzvavy s O,
prameér pramér pramér pramér pramér
annual 36th max. annual Total LV annual Total max. daily Total
average 24-h average average exceedan- average exceedan- 8-h runing excee-
>40ug.m? | >50pug.m> | >25ug.m’ ces >1ng.m” | ces, ozone ENEIERER Cita
excluded | > 120pg.nr® | including
ozone
Obyvatelé 0.3 13.8 6.1 13.8 355 36.3 52.1 75.6
Inhabitants
Plocha 0.1 3.2 12 3.2 12.6 12.7 80 87.3
Area

byly v roce 2018 zatizeny vSechny NP a CHKO
vyjma CHKO Poodii (obr. VILS).

Imisni limit pro ro¢ni i zimni primérnou koncent-
raci SO, nebyl v roce 2018, stejné jako v predcho-
zich letech, ptekrocen na tizemi zadné CHKO ani
NP.

lue for NOy for the most valuable natural parts of
the Czech Republic was exceeded over only a very
small area of several PLAs (Tab. VIL4, Fig. VIL.7).

The territory over which the pollution limit value
was exceeded for ground-level ozone, i.e. the expo-
sure index AOT40, increased significantly in 2018
compared to 2017 (Fig. IV.4.5). In 2018, all NPs
and PLAs except for Poodri PLA were exposed to
the above-limit ozone concentrations (Fig. VIL8).

The pollution limit value for the annual average
concentration of SO, was not exceeded in 2018 in
the territory of any PLA or NP, similar to the pre-
vious years.
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VIl. OBLASTI S PREKROCENIM IMISNICH LIMITU
VIl. AREAS WITH EXCEEDANCES OF LIMIT VALUES

Tab. VII.3 Priimérna koncentrace znecist'ujicich latek vaZzena populaci ve méstech s vice jak 30 000
obyvateli, 2018

Tab. VII.3 Population-weighted average concentrations of air pollutants in cities with more than 30,000
inhab., 2018

PM;o PM;o PM, 5 NO,
Kraj Obec BIPR 36. max BV PP
Region Municipalities ro¢ni pramér 24h primeér ro¢ni prameér ro¢ni prameér
annual average 36" max. annual average annual average
24-h average
Hg.m> pg.m=> pg.m pg.m
Hlavni mésto Praha 26.4 45.3 198 237
Praha
Kladno 25.9 47.5 19.9 15.2
Kolin 24.0 40.6 18.5 15.6
Stredocesky kraj
Mlada Boleslav 24.0 41.2 18.8 16.4
Pribram 22.0 38.5 16.6 12.8
Ceské Budgjovice 19.8 33.4 154 13.9
Jihocesky kraj Pisek 215 384 16.2 13.3
Tabor 22.6 38.8 171 12.3
Plzerisky kraj Plzen 22.8 38.9 17.0 15.3
Cheb 19.6 33.7 14.2 12.9
Karlovarsky kraj
Karlovy Vary 20.0 32.8 14.7 14.4
Décin 26.3 47.7 20.6 16.8
Chomutov 249 45.9 18.4 17.6
Ustecky kraj Most 304 54.1 21.7 19.6
Teplice 26.3 47.3 19.6 18.1
Usti nad Labem 25.6 45.1 19.4 17.9
Ceska Lipa 23.3 40.4 17.7 15.2
Liberecky kraj CElanliE D 19.7 33.4 15.4 1.2
Nisou
Liberec 225 37.0 18.0 141
Kralovéhradecky Hradec Kralové 24.0 40.5 17.8 17.0
kraj Trutnov 233 39.6 18.0 11.5
Pardubicky kraj Pardubice 23.7 394 19.0 16.0
) . Jihlava 21.9 37.7 17.9 121
Kraj Vysocina
Trebic 23.8 41.9 18.3 12.2
Brno 271 47.2 20.4 21.6
Jihomoravsky kraj -
Znojmo 24.8 45.9 18.9 14.0
Olomouc 26.4 43.9 19.6 20.3
Olomoucky kraj Prostéjov 27.2 46.7 20.7 18.8
Prerov 29.1 50.5 22.7 16.7
Zlinsky kraj Zlin 26.6 46.5 21.3 16.2
Frydek-Mistek 31.9 59.1 26.0 18.0
Havifov 359 63.4 28.3 17.9
Moravskoslezsky Karvina 38.0 74.3 29.9 19.5
kraj Opava 30.2 53.3 23.9 15.1
Ostrava 35.0 63.9 27.6 21.1
Tfinec 323 59.5 25.7 15.3
Pramér 258 454 19.9 16.1
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VIl. AREAS WITH EXCEEDANCES OF LIMIT VALUES

Tab. VII.4 Prekroceni imisniho limitu (NOx a AOT40) pro ochranu ekosystému a vegetace v ramci NP
a CHKO, % plochy NP a CHKO, 2018

Tab. VIl.4 Exceedances of the limit value (NOx and AOT40) for the protection of ecosystems and
vegetation within NP and CHKO, % of the territory of NP and CHKO, 2018

e (o}

NP + CHKO Roéni pramér Souhrn

National park and protected landscape area Annual average AOT 40 9 Sum
> 30 ug.m- > 18000 pg.m™.h
Krkonossky narodni park - 82.4 824
NP Ceské Svycarsko - 100.0 100.0
NP Podyji - 98.8 98.8
NP Sumava - 99.9 99.9
CHKO Beskydy - 7.5 7.5
CHKO Bilé Karpaty - 98.7 98.7
CHKO Blanik - 100.0 100.0
CHKO Blansky les - 67.5 67.5
CHKO Brdy - 99.9 99.9
CHKO Broumovsko - 59.2 59.2
CHKO Ceské stedohofi 0.4 70.8 71.2
CHKO Cesky kras 0.9 84.9 84.9
CHKO Cesky les - 43.6 43.6
CHKO Cesky raj - 36.5 36.5
CHKO Jeseniky - 54 54
CHKO Jizerské hory - 73.6 73.6
CHKO Kokotinsko — Machuv kraj - 99.5 99.5
CHKO Kfivoklatsko - 99.5 99.5
CHKO Labskeé piskovce 0.0 96.2 96.2
CHKO Litovelské Pomoravi 0.1 23.7 23.7
CHKO Luzické hory - 80.6 80.6
CHKO Moravsky kras - 98.9 98.9
CHKO Orlické hory - 84.5 84.5
CHKO Pélava - 95.9 95.9
CHKO PoodfFi - - -
CHKO Slavkovsky les - 92.3 92.3
CHKO Sumava - 90.1 90.1
CHKO Treborisko - 57.1 57.1
CHKO Zdarské vrchy - 91.3 91.3
CHKO Zelezné hory - 99.6 99.6
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VIl. OBLASTI S PREKROCENIM IMISNIiCH LIMITU
VIl. AREAS WITH EXCEEDANCES OF LIMIT VALUES

I Gzemi s prekrodenim LV 12.7 %
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Obr. VII.1 Vyznaceni oblasti s prekroéenymi imisnimi limity pro ochranu zdravi bez zahrnuti pfizemniho
ozonu, 2018
Fig. VII.1 Areas with exceeding of the health protection limit values, ground-level ozone excluded, 2018
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Obr. VII.2 Vyznaceni oblasti s prekro¢enymi imisnimi limity pro ochranu zdravi se zahrnutim prizemniho
ozonu, 2018
Fig. VII.2 Areas with exceeding of the health protection limit values, incl. ground-level ozone, 2018
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Obr. VII.3 Porovnani oblasti s prekro€enymi imisnimi limity pro ochranu zdravi bez zahrnuti
prizemniho ozonu v roce 2018 a 2017

Fig. VII.3 Comparison of areas where the pollution limit values for protection of human health were
exceeded in 2018 and in 2017, without the inclusion of ground-level ozone
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Obr. VII.4 Porovnani oblasti s prekro€enymi imisnimi limity pro ochranu zdravi bez zahrnuti
prizemniho ozonu v roce 2018 a v pétiletém praméru 2013-2017

Fig. VIl.4 Comparison of areas where the pollution limit values for protection of human health were exceeded
in 2018 and in the five-year average of 2013-2017, without the inclusion of ground-level ozone
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Obr. VII.5 Piekroéeni imisniho limitu v Ceské republice, % plochy, 2012-2018
Fig. VII.5 Limit valu exceedances in the Czech Republic, % of the area, 2012-2018
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Obr. VII.6 Piekroéeni imisniho limitu v zénach a aglomeracich Ceské republiky, % plochy, 2014-2018
Fig. VII.6 Limit value exceedances in the zones and agglomerations of the Czech Republic, % of the
area, 2014-2018
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Obr. VIL.7 Vyznacéeni oblasti s pfekro€enymi imisnimi limity pro ochranu ekosystému a vegetace na
uzemi NP a CHKO bez zahrnuti pfizemniho ozonu, 2018

Fig. VII.7 Areas with exceeding of the ecosystems/vegetation protection limit values in national parks
and protected landscape areas, ground-level ozone excluded, 2018
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Obr. VII.8 Vyznaceni oblasti s prekro¢enymi imisnimi limity pro ochranu ekosystému a vegetace na
uzemi NP a CHKO se zahrnutim pfizemniho ozonu, 2018

Fig. VII.8 Areas with exceeding of the ecosystems/vegetation protection limit values in national parks
and protected landscape areas, incl. ground-level ozone, 2018
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VIIl. EVROPSKY KONTEXT

Znecisténi ovzdusi ve velkych primyslovych
oblastech patii mezi vazné environmentalni pro-
blémy Evropy pfiiblizné od poloviny minulého
stoleti. Znamé epizody tzv. londynského smogu
pifimély nejen Velkou Britanii, ale i dalsi zapa-
doevropské zeme, k postupnému ptijimani narod-
nich zékonl k omezeni znecistovani ovzdusi.

V 60. letech 20. stoleti zacalo byt zfejmé, ze pro-
blém lze vyfesit pouze na zakladé mezinarodni
spoluprace. Ze studii v ramci programu zkouma-
jiciho dalkovy ptenos znecisténi ovzdusi, ktery
probihal v rdmci Organizace pro hospodaiskou
spolupraci a rozvoj (OECD) v letech 1971-1977
vyplynulo, ze k acidifikaci fek a jezer ve Skan-
dinavii dochazi v dusledku tzv. kyselych destd,
jez jsou zpusobeny zneciSt'ujicimi latkami uvol-
novanymi do ovzdu$i v kontinentadlni Evropé.
Byl proto pfijat prvni mezindrodni pravné zavaz-
ny dokument, jehoz Gcelem bylo fesit na Siroké
regionalni urovni problémy spojené se znecisto-
vanim ovzdusi, a sice Umluva o dalkovém zne-
cistovani ovzdusi prechazejicim hranice statt
(CLRTAP), kterou v roce 1979 pitijala Evropska
hospodaiska komise OSN.

Diky opatfenim jak v ramci CLRTAP, tak zejmé-
na pozdéji v ramci direktiv EU, se kvalita ovzdusi
v Evropé béhem poslednich desetileti podstatné
zlepsila. Podatilo se snizit emise mnoha zne-
Cistujicich latek, nicméné zneciSténi zptsobené
suspendovanymi Casticemi a ozonem stale pied-
stavuje zavazna rizika. Znacna cast evropské po-
pulace a ekosystémil je stale vystavena koncen-
tracim Skodlivin vys$s$im, nez jsou legislativné
stanovené limity a doporucené hodnoty Svétové
zdravotnické organizace (WHO).

Pres uvedena zlepsSeni patii znecCiSténi ovzdusi
k nejrizikovéjsim environmentalnim faktorim
zpusobujicim predcasnd umrti, zvysujicim vy-
skyt Sirokého spektra nemoci, poskozujicim ve-
getaci a ekosystémy a vede i ke ztraté biologické
rozmanitosti v Evropé. To vSe téZ znamena znac-
né ekonomické ztraty. Dalsi zlepSeni vyzaduje
opatfeni a spolupraci na globalni, kontinental-
ni, narodni a mistni Grovni, a to ve vét§iné hos-
podaiskych odvétvi a se zapojenim vefejnosti.
Opatieni musi zahrnovat technologicky rozvoj,
strukturalni zmény vcetné optimalizace infra-
struktury a izemniho planovani a zmény chovani.
Ochrana pfirodniho kapitalu, podpory hospodai-
ské prosperity, lidského blahobytu a socialniho
rozvoje jsou soucasti vize Evropské unie 2050,

VIll. EUROPEAN CONTEXT

Air pollution in large industrial areas has been one
of the serious environmental problems in Europe
from roughly the middle of the last century. The
well-known episodes of the “London smog” forced
not only the UK, but also other Western European
countries to gradually adopt national laws to redu-
ce air pollution.

1t was apparent in the 60's of the 20th Century that
the problem can be solved only on the basis of in-
ternational cooperation. It followed from a study in
the framework of the program of investigation of
long-range pollution transmission, which was ca-
rried out under the auspices of the Organisation for
Economic Cooperation and Development (OECD)
in 1971-1977, that the acidification of rivers and
lakes in Scandinavia is a result of the so-called acid
rainfall caused by pollutants released into the at-
mosphere in continental Europe. Consequently, the
first internationally 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 emi-
ssions of a great many pollutants; nonetheless, the
pollution caused by suspended particulate matter
and ozone still constitutes a substantial risk. A con-
siderable part of the European population and eco-
systems continues to be exposed to higher pollutant
concentrations than the legislatively stipulated li-
mit levels and values recommended by the World
Health Organisation (WHO,).

In spite of the mentioned improvement, air polluti-
on is one of the highest-risk environmental factors
causing premature death, increasing the occurren-
ce of a wide range of diseases, damaging vegetati-
on and ecosystems and leading to a loss of biolo-
gical diversity in Europe. All these factors lead to
substantial 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, hu-
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ktera je stanovena 7. akénim programem EU pro
zivotni prostfedi (EU 2013). Emise hlavnich zne-
Cistujicich latek vypousténych do venkovniho
ovzdusi v Evrop¢ od roku 1990 poklesly. Nicmé-
né ke snizeni nedoslo dostatecné ve vsech sek-
torech a emise nekterych znecistujicich latek se
dokonce zvysily. Nedoslo napt. k dostatecnému
snizeni emisi NOy z mobilnich zdrojd, a proto ne-
jsou v mnoha méstech dodrzovany imisni limity.
V poslednim desetileti v EU rovnéz vzrostly emi-
se PM, s a benzo[a]pyrenu, pochazejici z nedoko-
nalého spalovani uhli a biomasy v domacnostech,
v soukromych i vefejnych budovach. Tyto zdroje
se nyni v EU nejvice podileji na emisich castic
a benzo[a]pyrenu (obr. VIIIL.1).

Dlouhodoby monitoring kvality ovzdusi v Evropé
je na vysoké urovni a hustotou sité patii spolu se
Severni Amerikou k nejlépe pokrytym kontinen-
tim. Narodni monitorovaci sité kvality ovzdusi
jsou v jednotlivych statech provozovany v soula-
du s legislativou EU, nicméné praktické zajisté-
ni je v jednotlivych statech odlisné. Nékde jsou
fizeny centralné agenturami pro zivotni prostredi
nebo meteorologickymi ustavy, jinde regionalni-
mi ufady. Vedle narodnich siti jsou dlouhodobé
realizovany panevropské projekty, mezi jejichz
hlavni cile patii detekovani dlouhodobych trendii
kvality ovzdusi v celoevropském kontextu. Jedna
se o programy realizované pod CLRTAP (EMEP
a skupina pro hodnoceni dopadit dalkového pie-
nosu Skodlivin pfes hranice stati), WMO GAW
a v ramci evropskych vyzkumnych infrastruktur
(ACTRIS, ICOS). Z hlediska poSkozovani lid-
ského zdravi v Evropé je nejproblematictéjsi tro-
ven koncentraci ¢astic (PM), ptizemniho ozonu
(03), oxidu dusic¢itého (NO,) a karcinogenniho
benzo[a]pyrenu. Zavazné zdravotni problémy
zplsobuje znecisténé ovzdusi zejména obyvate-
lim meést a obci. PoSkozovani ekosystému zpi-
sobuje nejrozsadhleji O;, amoniak (NH;) a oxidy
dusiku (NOy).

* Odhaduje se, ze v Clenskych statech EU bylo
v tfiletém obdobi 2014-2016 vystaveno 13-19
% meéstskych obyvatel nadlimitnim 24hodino-
vym koncentracim PM,,, 6—8 % nadlimitnim
ro¢nim koncentracim PM,s, 20-24 % nadli-
mitnim ro¢nim koncentracim benzo[a]pyrenu,
7-30 % koncentracim O; vys$§im nez cilova
hodnota a 7-8 % nadlimitnim ro¢nim koncent-
racim NO, (EEA 2018).

Odhad procenta méstské populace vystavené
koncentracim vys$§im, nez jsou doporucené
hodnoty WHO, byl jesté vyssi, a to 42-52 %

man well-being and social development are part of
the vision of European Union 2050, laying down
the 7th EU Action Programme for the Environment
(EU 2013). Emissions of the main pollutants relea-
sed 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 exam-
ple, there has not been a sufficient reduction in NOy
emissions from mobile sources and consequently
pollutant limit levels are not complied in many ci-
ties. In the past decade, PM, s and benzo[a[pyrene
emissions have also increased in the EU as a result
of incomplete 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 ben-
zofalpyrene (Fig. VIIL1).

Long-term monitoring of air quality in Europe is
at a high level and, together with North America,
it is a continent with the highest density of measu-
ring stations. The national air quality monitoring
networks are operated by the individual countries
in accordance with the EU legislation, but prac-
tical provisions for these networks differ in these
countries. In some places they are established by
the central environmental agencies or meteorolo-
gical 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 inclu-
de detecting long-term trends in air quality in a Eu-
ropean-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,
1ICOS). From the viewpoint of damage to human
health in Europe, the greatest problems are caused
by concentration levels of particulate matter (PM),
ground-level ozone (O;), nitrous oxide (NO,) and
carcinogenic benzo[a]pyrene. Polluted air causes
serious health problems especially for the inha-
bitants of cities and municipalities. Os;, ammonia
(NH;) and nitrogen oxides (NOy) cause the most
extensive damage to ecosystems.

* It has been estimated that, in the three-year
2014-2016 period, 13—19% of the urban popu-
lation in the EU Member States were exposed to
above-limit 24-hour PM,, concentrations, 6—8%
to above-limit annual PM, s concentrations, 20—
24% to above-limit annual benzo[a[pyrene con-
centrations, 7-30% to O; concentrations greater
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pro roéni koncentraci PM,,, 74—85 % pro ro¢ni
koncentraci PM, s, 85-90 % pro ro¢ni koncen-
traci benzo[a]pyrenu, 95-98 % pro O;, 7-8 %
pro ro¢ni koncentraci NO, a 21-38 % pro 24ho-
dinovou koncentraci SO, (EEA 2018).

* Odhady zdravotnich dopad vlivu znecisténého
ovzdusi ukazuji, ze dlouhodoba expozice jem-
nym casticim (PM, ) pfispéla v Evropé v roce
2015 k cca 422 tis. predCasnych umrti, dlou-
hodoba expozice koncentracim NO, k 79 tis.
a kratkodoba expozice koncentraci O; ptiblizné
k 18 tis. pfedcasnych umrti (EEA 2017).

* Nadlimitnimi koncentracemi suspendovanych
castic a benzo[a]pyrenu jsou nejvice zatize-
ni obyvatelé stiedni a vychodni Evropy vcet-
n¢ Balkanského poloostrova, k plosné nejvice
znecisSténym oblastem patii rovnéz Padska ni-
zina v severni Italii (obr. VIIIL.2, obr. VIIL.3).

* Limitni koncentrace NO, jsou pfekracovany ze-
jména v lokalitach ovlivnénych dopravou (obr.
VIIL.4). Vyskyt nadlimitnich koncentraci Ize
predpokladat i ve statech, které vySe zminéné
Skodliviny sleduji pouze na omezeném poctu
lokalit nebo je nesleduji viibec, resp. tyto udaje
EEA neptedavaji.

* K primarnim $kodlivindm, které pochazeji
z mistnich a oblastnich zdroji emisi, se prida-
va znec€isténi ovzdusi sekundarnim aerosolem
(kap. 1V.9.2) a ptizemnim ozonem. Koncentra-
ce prizemniho ozonu vzhledem k mechanismu
jeho vzniku (kap. IV.4.3) narGstaji od nizkych
hodnot v severni Evropé¢ az po nejvyssi kon-
centrace zejména ve statech kolem Stfedozem-
niho mofte (obr. VIILS).

Uroveti zne¢isténi ovzdudi se v riznych &astech
CR velmi vyrazné li§i. Na jedné strané jsou ob-
lasti velmi malo znecisténé, ve kterych je kvalita
ovzdusi obdobna jako v cCistych souvisle obyd-
lenych regionech Evropy a koncentrace skodli-
vin ani zdaleka nedosahuji imisnich limit. Data
z Ceskych pozad’'ovych stanic programu EMEP
jsou srovnatelna s koncentracemi namétfenymi
na podobné lokalizovanych stfedoevropskych
stanicich. Na stran¢ druhé aglomerace O/K/F-M
patii spolecné s ptilehlou oblasti Polské republi-
ky k nejvice znecisténym evropskym regiontim,
a to jak z hlediska rozlohy, tak dosahovanych
koncentraci (kap. IV.3). Prenos Skodlivin mezi
CR a sousedicimi staty je nejintenzivnéjsi pravé
v oblasti Slezska (podrobnéji kap. V.3 a Blazek et
al. 2013). Znecistény vzduch samoziejmée proudi
pres statni hranici i v jinych oblastech, ale vza-

than the target value and 7-8% to above-limit
annual NO, concentrations (EEA 2018).

The estimate of the percentage of the urban popu-
lation exposed to concentrations higher than the
values recommended by WHO was even greater,
namely 42-52% concerning annual concentra-
tion of PM,, 74-85% concerning annual con-
centration of PM,;, 85—90% concerning annual
concentration of benzofalpyrene, 95—-98% con-
cerning O;, 7-8% concerning annual concent-
ration of NO,, and 21-38% concerning 24-hour
concentration of SO, (EEA 2018).

Estimates of the health impacts of the effect of po-
lluted air indicate that long-term exposure to fine
particulates PM, 5 in Europe in 2015 contributed
to approx. 422 thousand premature deaths, lon-
g-term exposure to high NO, concentrations to
79 thousand and short-term exposure to concen-
trations of O; to approx. 18 thousand premature
deaths (EEA 2017).

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 pollu-
tion also include the Po Valley in northern Italy
(Fig. VIII.2, Fig. VIII.3).

» Limit NO, concentrations are exceeded especially
in areas affected by transportation (Fig. VIII.4).
The occurrence of above-limit concentrations
can also be anticipated in countries where these
pollutants are monitored only at a limited num-
ber of sites or are not monitored at all or this
data is not provided to EEA.

* The primary pollutants that are derived from
local and other emission sources are also ac-
companied by air pollution by secondary aerosol
(Chap. 1V.9.2) and ground level ozone. In rela-
tion to the mechanism of its formation (Chap.
1V.4.3), the ground level ozone concentrations
increase from low values in northern Europe to
the highest values especially in countries around
the Mediterranean Sea (Fig. VIIIL.5).

The pollution levels in various parts of the Czech
Republic differ substantially. On the one hand, the-
re 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
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jemné pfeshrani¢ni pusobeni je mnohem mensi,
pri¢emz vétSinou neni dostupna jeho kvantifikace
ani odhad pravdépodobného vlivu. Kromé oblasti
Slezska je podil riiznych zdrojii na urovni zne-
¢isténi ovzdusi podrobnéji popsan pouze v Ces-
ko-slovenském piihrani¢i Moravskoslezského
a Zilinského kraje (VSB-TU Ostrava 2014). Dal-
kovy pfenos znecistujicich latek v ramci celého
kontinentu i mimo néj je feSen Konvenci LRTAP
v ramci programu EMEP (EMEP 2016a). Pro-
gram byl zaloZen v roce 1977 a jednim z jeho
hlavnich cili je sledovani dlouhodobych trendi
kvality ovzdu$i v regiondlnim méftitku, a to na
zaklad¢ méfeni na vybranych pozad'ovych loka-
litach.

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 po-
lluted regions of Europe, both from the standpoint
of extent and well as from that of concentrations
reached (Chap. 1V.3). Transmission of pollutants
between the Czech Republic and neighbouring
countries is most intense in the Silesian area (for
more details, see Chap. V.3 and Blazek et al. 2013).
Obviously, polluted air flows across the State bor-
ders in other areas, but the mutual transboundary
effects are much less and mostly its quantification
or even an estimate of probable impact is not avai-
lable. In addition to the region of Silesia, the con-
tributions of sources to the air pollution level has
been described only in the Czech-Slovak boundary
areas of the Moravian-Silesian and Zilina regi-
ons (VSB-TU Ostrava 2014). CLRTAP deals with
long-range transmission of pollutants across the
continent and beyond it in the EMEP programme
(EMEP 2016a). The programme was established in
1977 and its main goals encompass monitoring of
long-term trends in air quality on a regional sca-
le on the basis of measurements at selected bac-
kground locations.
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VIIl. EVROPSKY KONTEXT
Vill. EUROPEAN CONTEXT
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Pozn.: Emise jsou vyjadfeny podilem vagi emisim roku 2007. Emise CH, jsou celkové emise (IPPC sektory 1 az 5). Udaje o vyuzi-
vani pady, zmény ve vyuzivani pady a lesnictvi jsou k dispozici do roku 2012. Pfedavani zprav o emisich BC je dobrovolné,
nejsou tedy zahrnuty vSechny staty.

Note: The emission are expressed as a percentage of the emissions in 2007. CH, emissions are total emissions (IPPC sectors
1 through 5). Land use, lande-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 Cenvention 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. VIII.1 Vyvoj emisi ve 28 ¢lenskych statech Evropské unie, 2007-2017
Fig. VIIl.1 Develpoment of emissions in 28 member states of the European Union, 2007-2018
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Obr. VIII.2 Pole priimérné ro¢ni koncentrace PM,; v Evropé, 2017
Fig. VIII.2 Annual average concentration of PM, 5 in Europe, 2017
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Obr. VIII.3 Primérné rocni koncentrace benzo[a]pyrenu v Evropé, 2013
Fig. VIII.3 Annual average concentration of benzo[aJpyrene in Europe, 2013
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Nitrogen Dioxide (NO,)
Annual Average
Reference Year: 2017
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Obr. VIIL.4 Pole primérné ro¢ni koncentrace NO, v Evropé, 2017
Fig. VIIl.4 Annual average concentration of NO, in Europe, 2017
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Obr. VIIL.5 Pole 93,2 percentilu dennich maximalnich 8hodinovych koncentraci O; v Evropé, 2017
Fig. VIIL.5 Field of the 93.2 percentile of daily maximum 8-hour O, concentrations in Europe, 2017
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IX. ATMOSFERICKA DEPOZICE NA
UZEMi CESKE REPUBLIKY

Atmosféricka depozice je tok latek z atmosféry
k zemskému povrchu (Brani$, Hinova 2009). Jed-
na se o vyznamny proces piispivajici k samocisténi
ovzdusi, na druhé stran¢ je vSak vstupem znecist'u-
jicich latek do jinych slozek prostiedi. Atmosféric-
ka depozice ma slozku mokrou a suchou. Slozka
mokra je spojena s vyskytem atmosférickych sra-
zek (depozice vertikalni: dést’, snih; horizontalni:
mlha, namraza), a je tedy epizodicka. Slozka sucha
predstavuje depozici plynt a ¢astic riznymi me-
chanismy a probiha neustale.

Kvantifikace celkové atmosférické depozice
je velmi dulezita pro studium jejich Gc¢inkl na
pfirodni prosttedi. Stanoveni jednotlivych kom-
ponent se vyznamn¢ lisi vzhledem k obtiznosti
metody a spolehlivosti ziskanych vysledka. Re-
lativné nejsnadnéji meétitelna je mokra vertikal-
ni depozice (Krupa 2002), zatimco metoda pro
pfimé meéfeni suché depozice neni k dispozici,
a je tedy nutné ji odhadovat za pouziti riznych,
zpravidla pomérné komplikovanych, pristupl
(Wesely, Hicks 2000; Kumar et al. 2008). Zda-

'''' kvantifikovatelnou slozkou
atmosférické depozice je ovSem depozice hori-
zontalni (napf. Krupa 2002; Klemm, Wrzesinsky
2007), kterd se mefi pouze vyjimecné, a realna
depozice byva vétsSinou vzhledem k této slozce
znacn€ podhodnocena (Bridges et al. 2002; Ha-
nova et al. 2011). CHMU se dlouhodobé vénuje
zptesnovani depozic¢nich tokt s cilem dosdhnout
vysledkt blizicich se co nejvice depozici realné
(Htnova et al. 2016). Jednim z dil¢ich cilt pak
je 1 identifikace oblasti permanentné zatizenych
vysokou atmosférickou depozici vybranych latek
(Hnova et al. 2019).

Atmosféricka depozice vétsiny sledovanych latek
se v Evropé za poslednich dvacet let vyznamné
snizila, v fadé regiond vSak stale zlstava problé-
mem (EEA 2011). Na uzemi CR se chemické slo-
zeni atmosférickych srazek a atmosférickd depozi-
ce sleduji dlouhodob¢ na pomérné znacném poctu
lokalit. Dlouhodobé ¢asové trendy i zmény v pro-
storovém slozeni majoritnich slozek depozice, tedy
siry a dusiku, jiz byly publikovany (Hinova et al.
2004; 2014).

V souvislosti se zavedenim nové barevné Skaly
v imisnich mapach (viz kap. 1.1) byla upravena
i barevna skala pro vizualizaci atmosférické depo-
zice. Latky prezentované v kapitole atmosférické
depozice nemaji limity, tak jak je tomu v ptipade

IX. ATMOSPHERIC DEPOSITION IN
THE TERRITORY OF THE CZECH
REPUBLIC

Atmospheric deposition refers to the flux of substan-
ces from the atmosphere to the surface of the Earth
(Branis, Hiinova 2009). This is an important process
contributing to self-purification of the air, on the other
hand, however, it is responsible for input of pollutants
into other components of the environment. Atmosphe-
ric deposition has both wet and dry components. The
wet component is connected with the occurrence of
atmospheric precipitation (vertical deposition: rain
and snow, and horizontal deposition: fog and rime)
and is thus episodic in character. The dry component
corresponds to the deposition of gases and particles
by various mechanisms and occurs continuously.

Quantification of total atmospheric deposition is very
important for studying its impact on the natural en-
vironment. Determination of the individual compo-
nents differs substantially in relation to the difficulty
of the method and reliability of the obtained results.
Wet vertical deposition is relatively the easiest to
measure (Krupa 2002), while no method is availab-
le for measuring direct dry deposition and thus this
quantity must be estimated by using various, usually
quite complicated approaches (Wesely, Hicks 2000;
Kumar et al. 2008). However, horizontal deposition
is by far the most difficult component of atmospheric
deposition to measure (e.g. Krupa 2002, Klemm, Wr-
zesinsky 2007), and this component is measured only
exceptionally, where real deposition of this compo-
nent is mostly substantially underestimated (Bridges
et al. 2002; Hunova et al. 2011). The Czech Hydro-
meteorological Institute has long been focusing on the
specification of deposition fluxes in order to achieve
results as close as possible to real deposition (Hiinovd
et al. 2016). One of the goals is to identify areas per-
manently affected by high atmospheric deposition of
selected substances (Hiinova et al. 2019).

The atmospheric deposition of most monitored sub-
stances in Europe has decreased substantially over
the past twenty years but still remains a problem in
a number of regions (EEA 2011). In the territory of the
Czech Republic, the chemical composition of atmo-
spheric precipitation and of atmospheric deposition
has been monitored for a long time at relatively nume-
rous localities. Long-term temporal trends and chan-
ges in the spatial distribution of the majority compo-
nents of deposition, i.e. sulphur and nitrogen, have
already been published (Hiinova et al. 2004, 2014).

In relation to the introduction of a new colour sca-
le in the pollution maps (see Chap. 1.1) the colour
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imisi. Z tohoto ditvodu byla zvolena odlisna barev-
na skala za ucelem vétsi piehlednosti depozi¢nich
map.

V roce 2018 byla do databaze Informacniho systé-
mu kvality ovzdusi (ISKO) dodana data o chemic-
kém slozeni atmosférickych srazek celkem ze 37
lokalit v CR (14 lokalit, na kterych zajistuje méfeni
CHMU, 10 CGS, 8 VULHM, 2 HBU AV CR a po
jedné UH AV CR, UVGZ AV CR a GLU AV CR).
Dale byla dodéana data ze 6 polskych lokalit (orga-
nizace GIOS) v ptihrani¢nich oblastech (tab. IX.4).
Lokality v¢etné méticiho programu jsou zobrazeny
na map¢ obr. [X.1 (s vyjimkou dvou lokalit lezicich
v Polsku, které se s ohledem na svou polohu ne-
vesly do prezentovaného vyiezu). Stanice CHMU
meti ve veétsing piipadl Cisté srazky v tydennim
intervalu (z mési¢niho intervalu na tydenni presly
v roce 1996 v souladu s mezinarodni metodikou
programu EMEP). Dale byly v obdobi 1997-2010
provadény tydenni odbéry srazek typu ,,bulk®
(s blize nedefinovatelnym obsahem prasného spa-
du) na analyzu t€zkych kovi. Od roku 2011 se ana-
lyzy t&zkych kovi provadéji na stanicich CHMU
z Cistych srazek a odbéry typu ,,bulk® byly zruseny
(s vyjimkou Narodni atmosférické observatore Ko-
Setice). Na lokalitach ostatnich organizaci se méti
v mésicnich (popf. nepravidelnych) intervalech
koncentrace ve srazkach typu ,,bulk* na volné plo-
Se, popt. pod korunami stromti (tab. IX.4).

Pro znazornéni depozicnich poli byly vybrany
ionty v souvislosti se zavaznosti jejich piisobeni
na slozky zivotniho prosttedi, konkrétné SO; —S,
NO;—-N, NH;-N, H" (pH), CI', Pb*", Cd*" a Ni*".
Mapy mokré depozice jednotlivych ionti byly
vytvofeny z pole koncentraci iont ve srazkach
(na zakladé primérnych roc¢nich koncentraci
vazenych srazkovym thrnem vypoctenych z na-
meéfenych tdaji) a z pole ro¢nich srazkovych
uhrnt, které bylo vytvoreno na zakladé udaju ze
750 srazkomérnych stanic se zohlednénim vlivu
nadmofiské vysky na mnozstvi srazek. Pti tvorbé
poli mokré depozice se na jednotlivych stanicich
dava prednost vysledkiim analyz Cistych srazek
pted odbéry srazek s prasnym spadem ,,bulk®
a tydennimu intervalu odbéru pfed mési¢nim od-
bérem. Data ze siti stanic, kde méfeni zajistuje
CGS, VULHM a GIOS, zalozenych na mésic-
nich odbérech srazek s prasnym spadem ,,bulk®
(tab. I1X.4), jsou pro tvorbu map mokré depozice
upravena empiricky ziskanymi koeficienty vyja-
dfujicimi pomér jednotlivych iontd ve vzorcich
srazek typu ,,wet-only* a ,,bulk* (hodnoty pro
jednotlivé ionty v rozmezi 0,74 pro NH; az 1,06
pro H"). Skuteénost, Ze v piipadé kationtii H" je po-

scale for visualisation of the atmospheric depositi-
on has also been modified. The substances presen-
ted in the atmospheric deposition chapter have no
limit values as in the case of pollution. Therefore,
another colour scale has been chosen to improve
a clarity of the depositions maps.

Data on the chemical composition of atmospheric
precipitation were provided to the Air Quality Infor-
mation System (AQIS) in 2018 from 37 locations in
the Czech Republic (14 locations where CHMI per-
forms measurements, 10 CGS, 8 VULHM, 2 HBU
AV CR, and one each UH AV CR, UVGZ AV CR and
GLU AV CR). Further, data were provided from 6
Polish locations (the GIOS organisation) in border
areas (Tab. 1X.4). The locations together with the
measuring program are indicated in the map in Fig.
IX.1 (except for two locations in Poland situated
outside the presented area). In most cases, CHMI
Stations measure net precipitation at weekly inter-
vals (changed from monthly intervals to weekly in
1996 in accordance with international EMEP Pro-
gramme methodology). Further, weekly precipitati-
on of the “bulk” type (with undefined dust fallout
content) was collected in the 1997-2010 period for
heavy metal analyses. Since 2011, heavy metals have
been analysed at CHMI in net precipitation and the
“bulk” type sampling was discontinued (except the
National Atmospheric Observatory Kosetice). At the
locations of other organisations, concentrations are
measured at monthly (possibly irregular) intervals
for the “bulk” type precipitation in open areas or
under the crowns of trees throughfall (Tab. 1X.4).

1o demonstrate deposition fields, relevant ions
were selected in relation to the severity of their im-
pact on components of the environment, specifically
SO; =S, NO;—N, NH,;-N, H' (pH), CI', Pb*", Cd’"
and Ni**. Maps of wet deposition of individual ions
were created from the fields of ion concentrations
in precipitation (on the basis of the average annual
concentrations of weighted total precipitation cal-
culated from the measured data) and from the fields
of total annual precipitation on the basis of data
from 750 precipitation gauging stations, taking
into account the effect of altitude on the amount
of precipitation. In creating fields of wet deposition
at the individual stations, the results of analysis of
net precipitation are preferred over “bulk” sam-
ples of precipitation with dust fall-out and weekly
sampling is preferred over monthly sampling. Data
from the network of stations where measurements
are performed by CGS, VULHM and GIOS, based
on monthly collection of “bulk” samples of preci-
pitation with dust fallout (Tab. I1X.4), for creation
of wet deposition maps are modified by empirical
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Tab. IX.1 Primérné hodnoty depoziénich toka S, N a H v Ceské republice, 2018
Tab. IX.1 Average deposition fluxes S, N and H in the Czech Republic, 2018

Prvek / Element Depozice / Deposition g.m=rok™ / g.m?.year’ keq.ha™".rok™ / keq.ha™".year™
S (SO%) mokra / wet 0.186 0.116
S (SO,) sucha / dry 0.252 0.157
S celkova / total 0.439 0.274
N (NO3) mokra / wet 0.204 0.146
N (NH3) mokra / wet 0.303 0.216
N (NOy) sucha / dry 0.225 0.160
N celkova / total 1.022 0.730
H (pH) mokra / wet 0.004 0.037
H (SO,, NOy) sucha / dry 0.032 0.316
H celkova / total 0.036 0.353

meér vetsi nez 1, Ize vysvétlit tak, Zze pevné Castice
obsazené ve vzorcich typu ,,bulk® reaguji s vodiko-
vymi kationty, ¢cimz se jejich koncentrace snizuje
(Ranalli et al. 1997).

Pro siru, dusik, vodikové ionty, olovo a kadmi-
um jsou uvedeny kromé map mokré depozice
také mapy suché depozice. Mapy celkové roc¢ni
depozice jsou uvedeny pro siru, dusik a vodiko-
vé ionty.

Sucha depozice siry a dusiku byla spoctena na za-
kladé poli primérnych ro¢nich koncentraci SO,
a NOy pro CR a depoziénich rychlosti pro oxid si-
ficity 0,7 cm.s, resp. 0,35 cm.s' a oxidy dusiku
0,4 cm.s™', resp. 0,1 cm.s™' pro tizemi s lesnimi po-
rosty, resp. Uzemi bezlesé (Dvorakova et al. 1995).

Sectenim map mokré a suché depozice siry a dusi-
ku byly vytvofeny mapy celkové depozice. Mapa
mokré depozice vodikovych iontd vznikla na za-
kladé naméfenych hodnot pH ve srazkach. Mapa
suché depozice vodikovych iontd odpovida depo-
zici plynt SO, a NOx na zéklad¢ stechiometrie za
predpokladu jejich kyselé reakce v prostiedi. Mapa
celkové depozice vodikovych iontl vznikla souc-
tem map depozice mokré a suché.

Priimérné hodnoty depozi¢nich tokti S, N a H za
rok 2018 jsou uvedeny v tab. IX.1.

Mapové zobrazeni podkorunové depozice siry bylo
vytvofeno pro mista s porosty na zaklad¢ pole kon-
centraci siry v podkorunovych srazkach (tzv. throu-
ghfall) a z verifikovaného pole srazek procentualné
modifikovaného mnozstvim srazek naméfenym
pod porosty na jednotlivych stanicich (v rozsahu
49-90 % srazkového uhrnu na volné plose pro rok
2018). Podkorunova depozice obecné zahrnuje
mokrou vertikalni a horizontalni depozici (z mlh,
nizkych oblacnosti a z namraz) a suchou depozici
castic a plynd v porostech. Pro siru, pro kterou je

coefficients expressing the ratios of the individual
ions in samples of the “wet-only” and “bulk” pre-
cipitation types (values for the individual ions in
the range from 0.74 for NH, to 1.06 for H'). The
fact that the ratio is greater than 1 for the H' ion can be
explained by the fact that solid particulates contained
in “bulk” type samples react with hydrogen cations, re-
ducing their concentrations (Ranalli et al. 1997).

In addition to maps of wet deposition, maps of dry
deposition are also included for sulphur, nitrogen,
hydrogen ions, lead and cadmium. Maps of total
annual deposition are depicted for sulphur, nitro-
gen and hydrogen ions.

Dry deposition of sulphur and nitrogen was calcula-
ted on the basis of the fields of the annual average
concentrations of SO, and NOy for the Czech Re-
public and the deposition rate for sulphur dioxide of
0.7 cm.s” or 0.35 cm.s ™' respectively and nitrogen oxides
of 0.4 cm.s” or 0.1 cm.s” respectively for forested or
treeless areas respectively (Dvordkova et al. 1995).

A map of total deposition was created by sum up
the maps of wet and dry deposition of sulphur and
nitrogen. The wet deposition map was created on
the basis of the measured pH values of the preci-
pitation. The map of wet deposition of hydrogen
ions corresponds to the deposition of SO, and NOy
on the basis of the stoichiometry, assuming acidic
reactions in the environment. The total hydrogen
deposition map was created by summation of the
maps of wet and dry deposition.

Tab. IX.1 lists the average values of the deposition
fluxes of S, N and H for 2018.

Map view of the throughfall of sulphur was prepared
for forested areas on the basis of the sulphur con-
centration fields for throughfall precipitation and
from the verified precipitation field, modified by the
percentage amount of precipitation measured under
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Tab. IX.2 Odhad celkové roéni depozice uvedenych slozek na plochu Ceské republiky (78 841 km?)

v tunach, 2018

Tab. IX.2 Estimate of the total annual deposition in the Czech Republic (78,841 sq. km) in tonnes, 2018

DEPOZICE / DEPOSITION [t]
mokra / wet sucha / dry celkova / total
S 14 682 19 899 34 581
N (ox) 16 073 17 709 33782
N (red) 23 892 - -
N (ox + red) 39 965 - 57 674
H* 296 2 509 2863
Pb 37 28 -
Cd 1.3 1.3 -

vnitini kolobéh porosty zanedbatelny, by méla byt
dobrym odhadem depozice celkové.

Pole suché depozice olova a kadmia obsazenych
v aerosolu byla pfipravena z poli koncentraci téch-
to kovll v ovzdusi (resp. na zaklad¢ imisniho pole
ro¢niho priméru koncentraci PM,, a hodnot inter-
polace IDW podilu ptislusného kovu v prachu). Pro
hodnotu depozic¢nich rychlosti pro kadmium obsa-
7ené v aerosolu byly pouZity hodnoty 0,27 cm.s™
pro les a 0,1 cm.s™' pro bezlesy terén, pro olovo
0,25 cm.s ' pro les a 0,08 cm.s™' pro bezlesy terén
(Dvotakova et al. 1995).

Ke kontrole dat o kvalité srazek se rutinné pouziva
vypocet latkové bilance iontl. Rozdil sumy kationi
a sumy anionu ve vzorku by m¢l spliovat povolena
kritéria, ktera se mirné 1isi u jednotlivych organiza-
ci. Dale se pouziva kontrola porovnanim vypocita-
né a naméfené vodivosti, jenZ musi také splnovat
povolena kritéria. Provadi se i kontrola analyzou
slepych laboratornich vzorkll a dale se pribézné
sleduji a vyhodnocuji slepé stanovistni vzorky, kte-
ré umoziuji kontrolu prace pii odbérech a kontrolu
probihajicich zmén vlivem transportu, manipulace,
skladovani a upravy vzorkl pted vlastni chemic-
kou analyzou.

Vysledky

Rok 2018 byl srazkové silné¢ podnormalni. V pru-
méru na izemi CR spadlo 518 mm srazek, coz pred-
stavuje 76 % dlouhodobého normalu 1981-2010.
Oproti roku 2017 (680 mm) byl srazkovy uhrn vy-
razné niz$i. Niz§i srazkové thrny se projevily i na
snizeni mokré atmosférické depozice vSech sledo-
vanych latek.

Mokré depozice siry poklesla po roce 1998 pod
hodnotu 50 000 t a dale klesala az do roku 1999.
V letech 1999-2005 hodnoty zlstavaly viceméng
na urovni roku 1999 s vyjimkou nizsich depozic

the forests at the individual stations (for the range
of 49-90% of the total precipitation in open areas
in 2018). Throughfall deposition generally includes
wet vertical and horizontal deposition (from fogs,
low clouds and rime) and dry deposition of partic-
les and gases in forests. This should provide a good
estimate of total deposition for sulphur for which in-
ternal deposition in forests is negligible.

The fields of dry deposition of lead and cadmium
contained in PM were prepared from the concentra-
tion fields of these metals in the air (or on the basis
of pollution value fields for the annual average PM,,
concentrations and the values of IDW interpolation
of the fraction of the individual metal in the dust). For
deposition rate for cadmium contained in PM, values
of 0.27 cm.s™ for forests and 0.1 cm.s” for treeless
terrain were used, for lead 0.25 cm.s™ for forests and
0.08 cm.s™' for treeless terrain (Dvordkova et al. 1995).

lon balance calculation is routinely used to check the
precipitation data quality. The difference between
the sum of the cations and sum of the anions in the
sample should comply with the permitted criteria,
which differ slightly for the individual organisati-
ons. Further, the results are checked by comparis-
on of the calculated and measured conductivities
which must also comply with the permitted criteria.
A check is also performed by analysis of laboratory
blank samples and blank site samples are regularly
monitored and evaluated, this enables checking of
work during sampling and checks of changes cau-
sed by transport, handling, storage and treatment of
samples before the actual chemical analysis.

Results

Precipitation in 2018 was substantially subnormal.
On an average, 518 mm of precipitation fell on the
territory of the Czech Republic representing 76%
of the long-term normal (for 1981-2010). Compa-
red to 2017 (680 mm), the precipitation total was
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v roce 2003, kdy byl zaznamenan vyrazné podnor-
malni srazkovy thrn (516 mm, tj. 77 % dlouhodo-
bého normalu). Sestupny trend pokracoval od roku
2004 do soucasnosti. V roce 2018 hodnota mokré
roéni depozice siry na tizemi CR (tab. IX.2) déle
klesla na 14 682 t (oproti 16 546 t v roce 2017).
Nejvyssich hodnot mokré depozice siry bylo v roce
2018 dosazeno v horskych oblastech, a to v Mo-
ravskoslezskych Beskydech, v Jesenicich a Krko-
nosich (obr. IX.2).

Také u suché depozice siry doslo mezi lety 1997
a 2000 k vyraznému poklesu. V nasledujicich le-
tech jiz pole suché depozice zlistavalo viceméné na
podobné trovni (obr. 1X.20), a to v souladu s Grov-
ni koncentrace oxidu sifi¢itého v pfizemni atmosfé-
fe. Sucha depozice siry Cinila v roce 2018 na uzemi
CR 19 899 t (tab. IX.2) a nejvyssich hodnot doséh-
la na tzemi Krusnych hor a aglomerace O/K/F-M
(obr. IX.3).

Pole celkové depozice siry vznika souc¢tem mokré
a suché depozice siry a vykazuje celkovou uroven
depozice siry odpovidajici hodnoté 34 581 t siry na
plochu CR pro rok 2018 (tab. IX.2). Po piedchozim
poklesu z hodnot vyrazné vyssich nez 100 000 t
siry depozice v letech 2000-2006 setrvavala v roz-
sahu cca 65 000-75 000 t siry rocn¢ s vyjimkou
roku 2003, ktery byl vyrazné srazkoveé podnormal-
ni. V obdobi 2015-2017 se hodnota celkové depo-
zice siry pohybovala kolem 40 000 t siry na plochu
CR (obr. IX.20). Celkova depozice siry vykazuje
maxima v oblasti Krusnych hor a Ostravska (obr.
IX.4).

Podkorunova depozice siry dosahovala v roce 2018
maximalnich hodnot v horskych oblastech (obr.
IX.5). Na nékterych uzemich naSich hor jsou dlou-
hodob¢ hodnoty podkorunové depozice vyssi nez
hodnoty celkové depozice siry stanovené souctem
mokré (pouze vertikalni) a suché depozice z SO.,.
Nartst lze pticitat prispévku depozice z mlhy, nizké
oblacnosti a namraz (horizontalni depozici), ktera
neni vzhledem k neurcitostem do celkové depozice
zahrnuta. Namrazy a mlhy byvaji vysoce koncen-
trované a v horskych polohach a oblastech s Cas-
tym vyskytem mlh (4dolni mlhy, mlhy v blizkosti
vodnich tokl, jezer) mohou vyznamné ptispivat
k depozici siry i jinych prvkl. Problém je v mist-
né¢ znacné promenlivém charakteru této depozice,
kdy pfi extrapolaci na vétsi izemi muze dochazet
k zna¢nym nepfesnostem. Pro sirany je uvadéna pro
horské oblasti depozice z mlh a namraz v rozmezi
50-90 % depozice typu ,,bulk” v priméru za delsi
¢asové obdobi, trvajici nékolik let (Tesar et al. 2000;
Tesar et al. 2005). V nékterych samostatné hodnoce-

significantly lower. Lower precipitation totals were
also reflected in a decrease in wet atmospheric de-
position of all monitored substances.

Wet deposition of sulphur decreased below a value
of 50,000 t after 1998 and continued to decrease
until 1999. In 1999-2005 the values remained more
or less at the 1999 level, except for lower deposits
in 2003 when substantially subnormal precipitation
was registered (516 mm, i.e. 77% of the long-term
normal). The decreasing trend continues from 2004
to the present time. In 2018, the amount of annu-
al wet deposition of sulphur in the territory of the
Czech Republic (Tab. 1X.2) decreased further to
14,682 t (compared to 16,546 t in 2017). In 2018,
the greatest amount of wet deposition of sulphur was
reached in mountain areas, in the Moravian-Silesian
Beskydy, Jeseniky and Krkonose (Fig. I1X.2).

There was also a substantial decrease in dry de-
position of sulphur between 1997 and 2000. In the
following years, the deposition field of dry deposi-
tion remained more or less at a similar level (Fig.
1X.20), consistent with the concentration level of
sulphur dioxide in the troposphere. In 2018, dry
deposition of sulphur in the territory of the Czech
Republic was 19,899 t (Fig. IX.2), with the highest
values at the territory of the Krusné hory and the
O/K/F-M agglomeration (Fig. 1X.3).

The deposition field of total sulphur deposition consists
of the sum of wet and dry sulphur deposition and exhi-
bits an overall level of sulphur deposition correspon-
ding to 34,581 t of sulphur on the area of the Czech
Republic in 2018 (Tab. IX.2). After a previous decrease
from values substantially higher than 100,000 t of sul-
phur deposition in 2000-2006, the amount deposited
remained in the range of approx. 65,000-75,000 t of
sulphur in a year, except 2003 when precipitation was
substantially subnormal. In the 2015-2017 period, the
overall amount of sulphur deposited has varied around
40,000 t of sulphur on the area of the Czech Republic
(Fig. IX.20). Total sulphur deposition exhibits maxima
in the Krusné hory and Ostrava areas (Fig. IX.4).

In 2018, throughfall deposition attained maximum va-
lues in the mountain areas (Fig. IX.5). In some moun-
tain areas in this country, the long-term throughfall
deposition values are higher than the values of total
sulphur deposition determined as the sum of wet (only
vertical) and dry deposition from SO,. This increase
can be attributed to the contribution from deposition
from fog, low clouds and rime (horizontal deposition),
which is not included in total deposition because of its
uncertainty. Rime and fogs are usually very concent-
rated and in mountain areas and areas with frequent
occurrence of fogs (valley fogs, fogs close to water
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Tab. IX.3 Odhad celkové roéni depozice siry na zalesnény povrch Ceské republiky (26 428 km?)

v tunach, 2001-2018

Tab. IX.3 Estimate of the total annual deposition of sulphur on the forested part of the Czech Republic

(26,428 sq. km) in tonnes, 2001-2018

DEPOZICE / DEPOSITION [t]
celkova (sumarni) / total podkorunova / throughfall
2001 27 894 36 899
2002 25984 31011
2003 21306 26 818
2004 23 247 32835
2005 22855 26 461
2006 21975 25 660
2007 17 445 29279
2008 15 528 30197
2009 16 590 26 193
2010 17 621 27 944
2011 15118 18 691
2012 15 311 19079
2013 16 530 19723
2014 16 810 12 836
2015 13 294 16 044
2016 12625 19724
2017 14 621 12 608
2018 14 870 14 002

nych letech ptekrocil pomér depozice siranti z mlhy
anamrazy a depozice typu ,,bulk* i 100 %.

Dale je v podkorunové depozici zahrnut piispévek
suché depozice S z SO; obsazeného v aerosolu.
Na zéaklad¢ udajii o koncentraci siranti v aerosolu
za rok 2014 ze dvou stanic (Churanov a Koseti-
ce) a pouziti depozi¢ni rychlosti 0,25 cm.s™ (Dvo-
rakova et al. 1995) dosahovala sucha depozice S
z SO; v priméru hodnoty 0,04 g.m*.rok ' pro lesni
oblasti (Churafiov = 0,026 g.m*.rok ', Kosetice =
0,058 g.m *.rok ). Vzhledem k omezenému poétu
lokalit sledujicich koncentrace sirant v aerosolu se
jedna pouze o velmi orientacni odhad.

Mapové zobrazeni podkorunové depozice 1ze po-
vazovat za dokresleni, jakych hodnot mtize celkova
depozice siry (vCetn¢ horizontalni depozice a suché
depozice S z SO; prasného aerosolu) dosahovat,
nebot’ pro siru na rozdil od jinych polutanti je
vnitini kolob&h porosty zanedbatelny (Draaijers et
al. 1997).

Od roku 2008 se pro vypocet podkorunové de-
pozice pouziva vrstva z geodatabaze ZABAGED
CUZK v jemngjsim gridu (500x500 m), kde cel-
kova plocha lesti je 26 428 km*. Z toho diivodu
byly také prepocteny s novou vrstvou lest celkové
hodnoty podkorunové depozice od roku 2001, aby

courses and lakes) can contribute substantially to the
deposition of sulphur and other elements. The loca-
Iy highly variable character of this deposition is also
a problem as extrapolation over a larger area can
lead to substantial inaccuracies. For mountain areas,
sulphate deposition from fogs and rime is considered
to correspond to 50-90% of the “bulk” type depositi-
on on an average over a longer period lasting several
years (Tesar et al. 2000; Tesar et al. 2005). In some
independently evaluated years, the ratio of deposition
of sulphates from fog and rime and deposition of the
“bulk” type even exceeded 100%.

Throughfall deposition further includes a contribu-
tion by dry deposition of S from SO; contained in
PM. Based on the data on sulphate concentrations
in TSP for 2014 for two stations (Churanov and Ko-
Setice) and a deposition rate of 0.25 cm.s™' (Dvord-
kova et al. 1995), the dry deposition of S from SO;
" attained an average value of 0.04 g.m ™ per year
for forested areas (Churdiiov = 0.026 g.m” per
year, Kosetice = 0.058 g.m”’ per year). Because of
the limited number of locations where the sulpha-
te concentration in TSP is monitored, this is only
a very rough estimate.

The map view of throughfall deposition can be con-
sidered as an illustration of the values that total
sulphur deposition (including horizontal depositi-
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mohlo byt provedeno srovnani s daty po roce 2007
(tab. IX.3). Podkorunova depozice siry na zalesné-
ny povrch nasi republiky dosahla v roce 2018 hod-
noty 14 002 t.

Mokra depozice oxidovanych (N/NOs) i redukova-
nych (N/NH;) forem dusiku se v roce 2018 v porov-
nani s rokem 2017 pon¢kud snizila (obr. IX.6 a obr.
IX.7). Nejvyssi hodnoty celkové mokré depozice
dusiku (sou¢et mokrych depozic N/NO5 a N/NH;)
byly zaznamenany v oblasti Sumavy, Kruinych
hor, Jizerskych hor, Jesenikti a Moravskoslezskych
Beskyd (obr. IX.8).

Vyvoj suché depozice oxidovanych forem dusi-
ku vykazoval do roku 2002 (kdy hodnota dosahla
48 % hodnoty primeéru za roky 1995-1997) kle-
sajici trend. V nasledujicich letech jiz neni zadny
vyrazny trend patrny. Fluktuace ro¢nich hodnot
depozice souviseji s imisnimi koncentracemi NOx
v troposféte. V roce 2018 byla suché ro¢ni depozi-
ce na tizemi CR obdobna jako v roce 2017. Nejvys-
Sich hodnot bylo dosazeno na tzemi vétSich meést
a podél vyznamnych komunikaci (obr. 1X.9).

V roce 2018 byla celkova depozice dusiku rovna
hodnoté 57 674 t N. rok ' na plochu CR (tab. IX.2).
Ve srovnani s rokem 2017 (66 984 t.rok') doglo
tedy k jejimu poklesu. Nejvyssich hodnot dosaho-
vala na izemi Jesenikii, Moravskoslezskych Bes-
kyd, Sumavy a Novohradskych hor (obr. IX.10).

Mokré depozice vodikovych iontl od zacatku sle-
dovaného obdobi v roce 1996 vyznamné pokles-
mokré depozice v roce 2015 byl zpiisobeny prav-
dépodobné niz$imi ro¢nimi srazkovymi thrny.
Hodnota ro¢ni mokré depozice vodikovych ion-
ti byla v roce 2018 na uzemi CR, ponékud niZsi,
t. j. 296 trok ' (oproti 372 t.rok ' v roce 2017).
Nejvyssich hodnot dosahovala na uzemi Jizer-
skych hor, Krkonos, Orlickych hor, Hrubého Je-
seniku a Moravskoslezskych Beskyd (obr. IX.11).
Sucha depozice vodikovych iontl v roce 2018
byla obdobna jako v roce 2017 (obr. IX.12). Cel-
kové doslo k mirnému narGstu suché depozice
z 2491 trok ' v roce 2017 na 2 509 t.rok ' v roce
2018 (tab. 1X.2). V druhé poloving 90. let minulé-
ho stoleti doslo ke snizeni mokré i suché depozice
vodikovych iontii na plochu celé CR o 50 %, sni-
zeni hodnot suché depozice vodikovych iontd od-
povidalo snizeni suché depozice SO,—S a NOx—N
(obr. 1X.20). Celkova ro¢ni depozice vodikovych
iontd pro rok 2018 je zndzornéna na obr. IX.13.

Po roce 2000, kdy byl ukoncen prodej olovnatych
benzint, se hodnoty depozice olovnatych iontd vy-
razné snizily. Mokra depozice olova v roce 2018

on and dry deposition of S from SO; in dust TSP)
can attain because, unlike other pollutants, inter-
nal circulation of sulphur in vegetation is negligi-
ble (Draaijers et al. 1997).

Since 2008, throughfall deposition has been cal-
culated using the ZABAGED database of the Sta-
te Administration of Land Surveying and Cadastre
(SALSC) with a finer grid (500x500 m), where the
total forest area is 26,428 km’. Consequently, the to-
tal values of throughfall deposition were also recal-
culated for the new forest layer back to 2001, to ena-
ble comparison with the data after 2007 (Tab. 1X.3).
In 2018, throughfall deposition of sulphur in fores-
ted areas of this country attained a value of 14,002 t.

Wet deposition of oxidised (N/NO3) and reduced (N/
NH,) forms of nitrogen in 2018 slightly decreased
compared to 2017 (Fig. IX.6 and Fig. IX.7). The hi-
ghest values of total wet deposition of nitrogen (sum
of the wet deposition of N/NO; and N/NH,) were re-
corded at the Sumava, Krusné Mis., Jizerské Mits., Jese-
niky and Moravian- Silesian Beskydy areas (Fig. IX.8).

Dry deposition of oxidised forms of nitrogen exhibi-
ted a decreasing trend up to 2002 (when the value
attained 48% of the average value for 1995-1997).
No clear trend is apparent in the following years.
Fluctuations in the annual values are related to po-
llution concentration levels of NOy in the troposphe-
re. In 2018, dry annual deposition on the territory of
the Czech Republic was similar to 2016. The highest
values were attained in the territories of larger cities
and along important roadways (Fig. 1X.9).

In 2018, the total deposition of nitrogen equalled
57,674 t N per year over the area of the Czech
Republic (Tab. 1X.2). There was thus a decrease
compared to 2017 (66,984 t per year). The highest
values were attained in the territory of the Jese-
niky, Moravian-Silesian Beskydy, Sumava and No-
vohradské Mts. (Fig. 1X.10).

Wet deposition of hydrogen ions has decreased sub-
stantially since the start of the monitored period in
1996. The lowest value was attained in 2015. The
decrease in wet deposition in 2015 was probably cau-
sed by lower total annual precipitation. In 2018, the
value of annual wet deposition of hydrogen ions was
somewhat lower at 296 t per year (compared to 372 t
peryear in 2017). The highest values were attained in
the territory of the Jizerské Mts., Krkonose, Orlické
Mts., Hruby Jesenik and the Moravian-Silesian Bes-
kydy (Fig. IX.11). In 2018, dry deposition of hydrogen
ions was similar to 2017 (Fig. IX.12). Overall, there
was a slight increase in dry deposition from 2,491 t
per year in 2017 to 2,509 t per year in 2018 (Tab.
1X.2). In the second half of the 1990s, wet and dry
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(37 trok™") oproti roku 2017 (43 t.rok ") poklesla.
Ponékud se zménilo jeji prostorové rozlozeni a na
rozdil od ptfedchozich let bylo nejvyssich hodnot
dosazeno v oblasti Sumavy (obr. IX.15). Sucha
depozice olovnatych iontti v roce 2018 (28 t.rok ')
naopak oproti roku 2017 (22 trok') poné&kud
stoupla. Nejvyssich hodnot bylo dosazeno v ob-
lasti Ostravska, Moravskoslezskych Beskyd a Brd
(obr. IX.16).

Mokra depozice kademnatych iontl se v porovna-
ni s rokem 2017 snizila, sucha depozice naopak
ponékud stoupla (obr. IX.17, obr. 1X.18). Nej-
vys$si depozice dosahuje kadmium dlouhodobé na
uzemi okresu Jablonec nad Nisou. Obdobn¢ jako
v roce 2013 doslo k zatim nevysvétlenému na-
rustu mokré depozice kadmia na lokalit¢ U dvou
loucek v Orlickych horach. U suché depozice se
nové maximum objevilo i v oblasti Ceskomorav-
ské Vrchoviny.

Roc¢ni mokra depozice nikelnatych iontl se v roce
2018 oproti roku 2017 snizila. Nejvyssich hodnot
bylo dosazeno na lokalitach Modry potok, Polom-
ka a Salacova Lhota (obr. [X.19).

Mokra depozice chloridovych iontd se oproti roku
2017 snizila. Podobné¢ jako u dal$ich sledovanych
polutantii také mokra depozice chloridovych ion-
tii nabyva v ramci CR vyssich hodnot v horskych
oblastech (obr. 1X.14).

Vyvoj ro¢ni mokré depozice hlavnich slozek na
vybranych stanicich CR (obr. IX.22) vykazuje po
poklesu mokré depozice nekterych slozek (pie-
vazn¢ sirantl, vodikovych iontl a olovnatych ion-
ti) ve 2. poloving 90. let nyni spise bud’ stagnujici
stav ¢i dal$i mirny pokles po roce 2010 u nékte-
rych stanic u nékterych iontl (napft. vodikové ion-
ty u vsech stanic, dusicnanové ionty zejména na
Sousi, mirn¢ pak i na Svratouchu, Koseticich a na
Piimdg¢).

S vyvojem depozice siry a dusiku Ize sledovat vy-
voj vzajemného pomeéru téchto prvkl v atmosféric-
kych srazkach souvisejici s vyvojem emisi jednotli-
vych sloucenin (obr. IX.21). Od 2. poloviny 90. let
1ze na nekterych stanicich pozorovat mirny, i kdyz
nikoliv monotonni, nartst poméru dusi¢nand a si-
ranti (Hanova et al. 2017).

deposition of hydrogen ions decreased by 50% over
the entire area of the Czech Republic; the reduction
in dry deposition of hydrogen ions corresponded to
the reduction in dry deposition of SO,—S and NOx—N
(Fig. IX.20). The total annual deposition of hydrogen
ions for 2018 is presented in Fig. IX.13.

After 2000, when the sale of leaded petrol was termi-
nated, the deposition of lead ions decreased substan-
tially. Wet deposition of lead in 2018 (37 t per year)
decreased compared to 2016 (43 t per year). Its spa-
tial distribution has changed somewhat and, unlike in
previous years, the highest values were reached in the
Sumava region (Fig. IX.15). By contrast, dry depo-
sition of lead ions in 2018 (28 t per year) increased
somewhat compared to 2017 (22 t per year). The hi-
ghest values were attained in the Ostrava, Moravian-
-Silesian Beskydy and Brdy areas (Fig. 1X.16).

Wet deposition of cadmium ions decreased compared
to 2017, while dry deposition increased somewhat
(Fig. IX.17, Fig. IX. 18). The cadmium deposition va-
lues have long been highest in the Jablonec nad Ni-
sou district. Similar to 2013, there was again a so-far
unexplained increase of wet cadmium deposition at the
U dvou loucek location in the Orlické Mts. Area. Con-
cerning dry deposition, a new maximum appeared also
in the area of the Bohemian-Moravian Highlands.

The annual wet deposition of nickel ions increased
in 2017 compared to 2016. The highest values were
attained in the Modry potok, Polomka and Salaco-
va Lhota locations (Fig. IX.19).

Compared to 2017, the wet deposition of chlori-
de ions decreased. Similar to other monitored po-
llutants, the wet deposition of chloride ions in the
Czech Republic attains higher values in mountain
areas (Fig. IX.14).

Following a decrease in wet deposition of some
components (predominantly sulphates, hydrogen
ions and lead ions) in the second half of the 1990s,
trends in the wet deposition of the main compo-
nents at selected stations in the Czech Republic
(Fig. IX.22) tend to be either stagnating or showing
further slight decrease after 2010 at some stations
for some ions (e.g. hydrogen ions at all stations,
nitrate ions particularly at Sous, and mildly also at
Svratouch, KosSetice and Primda).

Together with the variation of deposition of sulphur
and nitrogen, a variation can be followed in the
mutual ratio of these two elements in atmospheric
precipitation related to trends in emissions of par-
ticular compounds (Fig. IX.21). A slight, although
not steady, increase in the ratio of nitrates to sul-
phates can be observed at some stations since the
second half of the 1990s (Hunova et al., 2017).
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Tab. IX.4 Stanicni sité sledovani chemického slozeni atmosférickych srazek a atmosférické depozice, 2018
Tab. IX.4 Station networks monitoring precipitation composition and atmospheric deposition, 2018

e Nadmoiska | Typ odbéru
Kod Stanice Kraj/lzemé Okres Vlastnik dat -~ yp i
Code | Station Region/count District Owner Data vyska [m] S
g Y . Altitude [m] | method
supplier
ALIB | Praha 4-Libug | HI- M- Praha/ Praha 4 CHMU CHMU 301 W1(HM)
Prague
BKUC | Kuchafovice | Jinomoravsky Znojmo CHMU CHMU 334 W1(HM)
South Moravian
CCHU | Churafiov Jihocesky Prachatice EHMU EHMU 1118 W1(HM)
South Bohemian
o \jeatax | JiNOCEskY Ceské . . M2(HM),
CKAM | Kamyk-VSetec South Bohemian Budéjovice VULHM VULHM 593 M4(HM)_bu
CKOC | Kocelovice Jihocesky Strakonice EHMU EHMU 519 W1(HM)
South Bohemian
JihoCesky . X x M2(HM),
CLIz Na lizu y o Prachatice UHAV CR CGS 828 M4(HM)_sm,
South Bohemian
M4(HM)_bu
CPLT, Jinotesky 1087(CPL1), | F2 (CPL1),
CPL2, | Plesné jezero | g o2% .| Prachatice HBUAV GR | HBUAV CR | 1122 (CPL2), | F2 (CPL2),
CPL3 1334 (CPL3) | F2 (CPL3)
Pardubicky . . % “ M2(HM),
EPOM | Polomka Pardubice Chrudim UVGZAV CR | CGS 512 M4(HM)_sm
ESVR | Svratouch Pardubicky Chrudim CHMU CHMU 735 W1(HM)
Pardubice
HKRy | KrkonoSe-Ry- | Kralovehradecky | o\ EHMU EHMU 1001 W1(HM)
chory Hradec Kralové
HLUD | Luisino udoli | Kralovéhradecky i o o ovn. Kn. | SHMU CHMU 875 W1(HM)
Hradec Kralové
HLUU | Luisino udoli | Kralovehradecky | o ooy n Kn. | VULHM VULHM 940 M4(HM)_sm
Hradec Kralové
. Kralovéhradecky x " M2(HM),
HMOP | Modry potok Hradec Kralové Trutnov CGS CGS 1010 M4(HM)_sm
Kralovéhradecky g M2(HM),
HUDL | U dvou louéek aecky Rychnov n. Kn. | VULHM CGSs 880 M4(HM)_sm,
Hradec Kralové
M4(HM)_bu
IGLW | Gorzéw Wikp | Polsko / Poland LubuSske GIoS GIoS 72 M2(HM)
vojvodstvi
1ZGO | Zielona Géra | Polsko / Poland Lubusske GIOS GIOS 192 M2(HM)
vojvodstvi
D1(HM)
- . y . - EHMU (POPS,PAHS),
JKOS | Kosetice Vysocina / Vysocina | Pelhfimov CHMU &GS 535 M2(HM),
M4(HM) sm
JLKV Loukov Vysogina / Viysoéina | Havligkav Brod | CGS CGSs 500 M2(HM),
Yy Y M4(HM)_sm
Salacova " . o x " M2(HM),
JSAL Lhota Vysocina / Vysocina | Pelhfimov CGS CGS 557 M4(HM)_sm
JZEL | Zelivka Vysogina / Vysoéina | Havligkav Brod | VULHM VULHM 440 M2(HM),
Y 4 M4(HM)_sm
Karlovarsky . . M2(HM),
KLAZ Lazy Karlovy Vary Cheb VULHM VULHM 875 M4(HM)_sm
M2(HM)
KLY1, . Karlovarsky Ny . 867 (KLY1), | (KLY1),
KLy | Lysina Karlovy Vary Cheb CGS CGS 836 (KLY2) | M4(HM)_sm
(KLY2)
M2(HM)
KNz1, . Karlovarsky x X 773 (KNZ1), | (KNZ1)
KNz | Nazeleném o iovy Vary Cheb ces ces 750 (KNZ2) | M4(HM)_sm
(KNZ2)
M2(HM)
KPB1, ) Karlovarsky 5 3 753 (KPB1), | (KPB1)
kpg2 | Pluhav bor Karlovy Vary Cheb CGS CGS 714 (KPB2) | M4(HM)_sm
(KPB2)
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IX. ATMOSPHERIC DEPOSITION IN THE TERRITORY OF THE CZECH REPUBLIC

Dodavatel | \.ymofska | Typ odbéru
Kod Stanice Kraj/zemé Okres Vlastnik dat -~ yp N
Code | Station Region/count District Owner Data vyska [m] SEIII]
g vy . Altitude [m] | method
supplier
LSOU | Sous Liberecky / Liberec | Jablonec n.N. | CHMU CHMU 771 W1(HM)
o . o . . . M2(HM),
LUHL | Uhlifska Liberecky / Liberec | Liberec CGS CGS 780 M4(HM)_sm
- L i} . . M2(HM),
PBEN | BeneSovice Plzensky / Plzen Tachov VULHM VULHM 385 M4 bo
PCJ1, | L | meoeoa, | R
PCJ2, | Certovo jezero | Plzefisky / Plzeri Klatovy HBUAV CR | HBUAV CR | 1057 (PCJ2), | | -=
PCJ3 1330 (Pcy3) | PCI2).
F4_sm (PCJ3)
PPRM | Piimda Plzefisky / Plzeri Tachov CHMU CHMU 740 W1(HM)
Stredogesky M2(HM),
SLES | Lesni potok o Kolin GLUAVCR |CGGS 400 M4(HM)_sm,
Central Bohemian
M4(HM)_bu
M2(HM)
SLI, . Stredodesky . . . 700 (SLI1), | (SLI1),
sLig | Htavka Central Bohemian | FriPram CGS CGS 710 (SLI2) | M4(HM)_sm
(SLI2)
TBKR | Bily Kz Moravskoslezsky | pv o) Mistek | CHMU CHMU 890 WA(HM)
Moravian-Silesian
TCER | Gervend hora | Moravskoslezsky 1 4 . . CHMU CHMU 749 W1(HM)
Moravian-Silesian
. Moravskoslezsky . . M2(HM),
TCRV | Cervik Moravian-Silesian | Frydek-Mistek CGs CGSs 640 M4(HM),_sm
. Moravskoslezsky . . . . M2(HM),
TKLE Klepacka Moravian-Silesian Frydek-Mistek | VULHM VULHM 650 M4(HM)_sm
VLEG | Legnica Polsko / Poland Dolnoslezské | )5 GIOS 122 M2(HM)
vojvodstvi
VSNI | Sniezka Polsko / Poland Dolnoslezské | 5 GIOS 1603 M2(HM)
vojvodstvi
WKAT | Katowice Polsko / Poland Slezske GIOS GIOS 284 M2(HM)
vojvodstvi
WRAC | Racibérz Polsko / Poland | S/9ZKé GIOS GIOS 205 M2(HM)
vojvodstvi
M2(HM),
L Ustecky « « M4(HM)_sm,
UJEZ Jezefi Usti nad Labem Chomutov CGS CGS 820 M4(HM)_bu,
M4(HM)_br
Rudolice v Ustecky - N
URVH | o0 Ut red Laberm Chomutov CHMU CHMU 840 W1(HM)
Buchlovice- L. . Uherské . . M2(HM),
ZBUC | Jrediovica Zlinsky / Zlin Hrodits VULHM VULHM 350 Ma(HM)_du
ZMAR | Marugka Zlinsky / Zlin Vsetin CHMU CHMU 664 W1(HM)

Vysvétlivky / Explanatory notes:

M2 — mésicéni bulk (srazky s praSnym spadem) / monthly bulk samples

M4 — mési¢ni podkorunové srazky / monthly throughfall

W1 — tydenni Cisté srazky — autom. pluviokolektor / weekly wet-only — autom. sampler
D1 — denni Cisté srazky — autom. pluviokolektor / daily wet-only — autom. sampler

F1 — Cisté srazky — nepravidelny odbér / wet-only — irreqular samples

F2 — bulk — nepravidelny odbér / bulk — irreqular samples

F4 — podkorunové srazky — nepravidelny odbér / throughfall — irregular samples
(HM) — analyza tézkych kovu v daném odbéru / heavy metals analysis in mentioned sampling
(POPS, PAHS) — analyza POPS a PAHS / POPS and PAHS analysis

_sm —smrk / spruce

_bu —buk / beech

_bo — borovice / pine

_du —dub / oak

_br — bfiza / birch

CHMU - Informaéni systém kvality ovzdusi
CHMI - Air Quality Information System
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& SHMU depoziéni tok [g.m=2.rok-"]

® CGS deposition flux [g.nm2.year]
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[ (0.35-0.50> 1.1%

kraj
region

Obr. IX.2 Pole mokré ro¢ni depozice siry (SO;—S), 2018
Fig. IX.2 Field of annual wet deposition of sulphur (SO; —S), 2018

depoziéni tok [g.m2.rok"] [ 1 (0.20-0.25> 18.3 %
deposition flux [g.nr2.year] [ ] (0.25-0.35> 209 %
[ 1<015 11.7 % [ (0.35-0.50> 15.0 %
[ (0.15-0.20> 31.3 % 1 (0.50-1.00> 2.7 %
B (1.00-1.50> 0.1 %

kraj
region

Obr. 1X.3 Pole suché roc¢ni depozice siry (SO,-S), 2018
Fig. IX.3 Field of annual dry deposition of sulphur (SO,-S), 2018
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Obr. IX.4 Pole celkové ro¢ni depozice siry, 2018
Fig. IX.4 Field of annual total deposition of sulphur, 2018

& CHMU depozi¢ni tok [g.m2.rok™"]

g CGS & deposition flux [g.nr2.year]
UVGZ AV CR nezalesnéné ploch

* VULHM [ Unforested arga y % 5001'250 20>

® UH AV CR (0.15-0.

[ 1 (0.20-0.25> 0.004 %
[ (0.25-0.35> 4.2 %
[ (0.35-0.50> 58.0 %
[ (0.50-1.00> 32.6 %
I (1.00-1.50> 51 %

® GLU AV CR

region

Obr. IX.5 Pole podkorunové rocni depozice siry, 2018
Fig. IX.5 Field of annual throughfall deposition of sulphur, 2018

CHMU - Informaéni systém kvality ovzdusi 227 Zne¢isténi ovzdusi na uzemi Ceské republiky v roce 2018
CHMI - Air Quality Information System Air Pollution in the Czech Republic 2018



IX. ATMOSFERICKA DEPOZICE NA UZEMi CESKE REPUBLIKY
IX. ATMOSPHERIC DEPOSITION IN THE TERRITORY OF THE CZECH REPUBLIC

[ CHMU depoziéni tok [g.m2.rok-"]

© CGS deposition flux [g.nT2.year]
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Obr. IX.6 Pole mokré ro¢ni depozice dusiku (NO;—N), 2018
Fig. IX.6 Field of annual wet deposition of nitrogen (NO;—N), 2018
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region

Obr. IX.7 Pole mokré ro¢ni depozice dusiku (NH;—N), 2018
Fig. IX.7 Field of annual wet deposition of nitrogen (NH;—N), 2018
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deposition flux [g.nm2.year]
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Obr. 1X.8 Pole celkové mokré ro¢ni depozice dusiku, 2018
Fig. IX.8 Field of annual total wet deposition of nitrogen, 2018
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Obr. IX.9 Pole suché ro¢ni depozice dusiku (NOx—N), 2018
Fig. IX.9 Field of annual dry deposition of nitrogen (NOx—N), 2018
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Obr. IX.10 Pole celkové roc¢ni depozice dusiku, 2018
Fig. IX.10 Field of annual total deposition of nitrogen, 2018
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Obr. 1X.11 Pole mokré roéni depozice vodikovych iontt, 2018
Fig. IX.11 Field of annual wet deposition of hydrogen ions, 2018
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Obr. 1X.12 Pole suché roéni depozice vodikovych iontt odpovidajici depozici plynii SO, a NOy, 2018
Fig. IX.12 Field of annual dry deposition of hydrogen ions corresponding to SO, and NOy deposition, 2018
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Obr. IX.13 Pole celkové ro¢ni depozice vodikovych iontt, 2018
Fig. IX.13 Field of annual total deposition of hydrogen ions, 2018
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Obr. IX.14 Pole mokré roéni depozice chloridovych iontt, 2018
Fig. IX.14 Field of annual wet deposition of chloride ions, 2018
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Obr. IX.15 Pole mokré roéni depozice olovnatych iontt, 2018
Fig. IX.15 Field of annual wet deposition of lead ions, 2018
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Obr. 1X.16 Pole suché roc¢ni depozice olova, 2018

Fig. IX.16 Field of annual dry deposition of lead, 2018
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Obr. IX.17 Pole mokré ro¢ni depozice kademnatych iontti, 2018
Fig. IX.17 Field of annual wet deposition of cadmium ions, 2018
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Obr. 1X.18 Pole suché ro¢ni depozice kadmia, 2018
Fig. IX.18 Field of annual dry deposition of cadmium, 2018

F SHMU depozi§pi tok [g.m=2.rok="]

® &GS deposition flux [g.nT2.year]

® UVGZ AV CR [ 1<0.25 20.0 %[ (0.50-0.75>  24.1%

* VULHM, [ 1(0.25-0.35> 25.4 %[ (0.75-1.0> 1.3%

® UHAV CR [ 1(0.35-0.50>  28.8 %[ (1.0-1.5> 0.3%

® GLUAV CR | (1.5-2.0> 0.1%
Bl (2.0-3.0> 0.04 %

kraj
region

Obr. IX.19 Pole mokré roéni depozice nikelnatych iontti, 2018
Fig. IX.19 Field of annual wet deposition of nickel ions, 2018
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Obr. IX.20 Vyvoj ro¢ni depozice siry (SO; —S, SO,—-S), oxidovanych forem dusiku (NO;—N, NOx—N)

a vodiku na plochu Ceské republiky, 1999-2018

Fig. IX.20 Annual deposition of sulphur (SO —S, SO,—-S), oxidated forms of nitrogen NO5—N, NOy—N)

and hydrogen in the Czech Republic, 1999—-2018
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Obr. IX.21 Vyvoj poméru koncentraci dusiénanu a siranu v atmosférickych srazkach
(vyjadfenych jako peq.I™") na lokalitich CHMU, 1999-2018

Fig. IX.21 The development of the ration of nitrate/sulphate concentrations in atmospheric deposition

(expressed as peq.I") at the CHMI localities, 1999—-2018
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X. EMISE SKLENIKOVYCH PLYNU

Klimaticky systém Zemé je ovliviiovan celou fa-
dou lidskych aktivit, pficemz prevazujici tloha ve
zmeéné klimatu se pficitd antropogennim emisim
sklenikovych plynd, které zpiisobuji zesilovani tzv.
postupujici klimatické zmény patii rostouci ¢etnost
extrémnich klimatickych jevi (povodné, sucha,
vichfice), zvysovani hladiny oceant, klesajici do-
stupnost pitné vody, desertifikace, redukce biodi-
verzity atd. I v podminkach CR jsou projevy po-
stupujici klimatické zmény patrny, a to predevsim
zvysenou ¢etnosti povodni ¢i teplotnich extréma.

V roce 1992 na Konferenci OSN o zivotnim pro-
stfedi a rozvoji v Riu de Janeiro (Brazilie) byla vy-
pracovana Ramcova umluva OSN o zmén¢ klima-
tu (dale jako Umluva), ktera vstoupila v platnost
roku 1994. Zakladnim cilem Umluvy bylo vytvo-
fit predpoklady pro vc€asnou stabilizaci global-
nich koncentraci sklenikovych plynt v atmosféte
na takové Urovni, ktera by zabranila nebezpecné
interferenci antropogennich vlivii s klimatickym
systémem. Clenské staty Umluvy se kazdoroéné
schazeji na konferencich smluvnich stran a kont-
roluji dosavadni postup, pfipadné schvaluji strate-
gie k dosazeni stanovenych cilt.

Jiz v roce 1995 bylo ale ziejmé, ze ne zcela kon-
krétné definované zavazky v Umluvé nebudou mit
dostatecny globalni efekt. Proto byla zahajena jed-
nani pro posileni spole¢né odpovédi na klimatickou
zménu a po dvou letech byl piijat Kjotsky protokol
(KP) jako dodatek k Ramcoveé umluvé OSN o zmée-
né klimatu, a to na Tteti konferenci smluvnich stran
Ramcové umluvy v Kjotu (Japonsko) v roce 1997.
I Kjotsky protokol zavedl vlastni systém konferenci
pro kontrolu jeho zavazkd, ale jelikoz jsou ¢lenské
staty zaroveti i ¢leny Umluvy, probihaji konference
smluvnich stran Umluvy i KP zpravidla soucasné.

KP rozvinutym statim ulozil, aby v prubéhu prv-
niho kontrolniho obdobi (2008—2012) snizily jed-
notlivé nebo spolecné emise sklenikovych plyni
v celkovém objemu nejméné o 5,2 % v porovnani
se stavem v roce 1990. Redukce se tykaly emisi
a propadd oxidu uhli¢it¢ho (CO,), metanu (CH,),
oxidu dusného (N,O), caste¢né (HFC) a zcela
fluorovanych uhlovodikt (PFC) a fluoridu siro-
vého (SF(), vyjadienych ve formé agregovanych
emisi CO,. V pfipad¢ CR se jednalo o zavazek sni-
zit celkové emise sklenikovych plynt o 8 % vici
referen¢nimu roku 1990 (pro HFC, PFC a SF je
jako referencni stanoven rok 1995).

X. GREENHOUSE GAS EMISSIONS

The climate system of the Earth is affected by
a range of human activities, while the predominant
role in climate change is attributed to anthropoge-
nic emissions of greenhouse gases which exacerba-
te the “greenhouse” effect. The most serious con-
sequences of progressing climate change include
an increasing frequency of extreme climatic events
(floods, droughts, wind storms), rising sea levels,
decreasing availability of drinking water, deserti-
fication, reduction of biodiversity, etc. Even under
the conditions in the Czech Republic, advancing
climate change is apparent, particularly through
the increased frequency of floods or extremes of
temperatures.

At the UN Conference on the Environment and De-
velopment in Rio de Janiero (Brazil) in 1992, the
UN Framework Convention on Climate Change
(hereinafter the “Convention”) was formulated,
which entered into force in 1994. The basic objec-
tive of the Convention was to create preconditions
for timely stabilisation of greenhouse gas concen-
trations in the atmosphere at a level that would
prevent dangerous interference of anthropogenic
effects with the climate system. The parties to the
Convention meet each year at a Conference of Par-
ties to review progress to date and, as appropriate,
approve strategies to achieve the set objectives.

However, in 1995 it was already obvious that the
poorly defined commitments of the Convention
would have insufficient global effect. Consequent-
ly, negotiations were commenced to strengthen the
Jjoint response to climate change and, two years
later, in 1997, the Kyoto Protocol (KP) was adop-
ted as an amendment to the UN Convention on Cli-
mate Change at the Third Conference of Parties
to the Framework Convention in Kyoto (Japan).
The Kyoto Protocol also introduced its own sys-
tem of conferences to review implementation of its
commitments,; however, because the member states
are also Parties to the Convention, the Conferences
of Parties to the Convention and to KP take place
simultaneously.

The Kyoto Protocol required that developed coun-
tries would reduce greenhouse gas emissions in-
dividually or jointly during the first review period
(2008-2012) by an overall volume of at least 5.2%
compared to conditions in 1990. This reduction
was related to emissions of carbon dioxide (CQO,),
methane (CH ), nitrous oxide (N,0), partly fluori-
nated hydrofluorocarbons (HFC) and completely
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V prosinci 2012 byl na 18. konferenci smluvnich
stran (COP-18) v Doha (Katar) schvalen dodatek,
kterym bylo potvrzeno pokracovani Kjotského
protokolu a jeho druhé kontrolni obdobi, které
bylo stanoveno na osm let (2013-2020). V ram-
ci druhého kontrolniho obdobi se ¢ast zemi za-
vazala ptijmout nové redukéni zavazky, které by
mely prispét ke snizeni emisi sklenikovych plyni
o nejméné 18 % pod uroven roku 1990. Pro CR
byl stanoven zavazek snizeni emisi o 20 %, EU
bude sviij zavazek viigi Umluvé &i KP plnit v ram-
ci spolecenstvi.

V ramci 21. konference smluvnich stran v roce
2015 v Patizi byla ptijata Patizska dohoda. Upra-
vuje zakladni zdsady opatifeni na ochranu klimatu,
které by mély byt uplatiiovany po roce 2020, kdy
se predpoklada jeji vstup v platnost.

EU se v soucasné dobé zabyva jak otazkou sni-
zovani emisi, tak moznostmi adaptace na zménu
klimatu. EU (jejich tehdy 28 ¢lenskych statd) se
zavazala snizit do roku 2020 emise sklenikovych
plyni 0 20 % v porovnani s rokem 1990, a dokon-
ce nabidla zvysit svij zavazek az na 30 %, po-
kud by i ostatni velké svétové ekonomiky ptijaly
piisn€jsi zavazek. Snizeni o 20 % vSak odpovida
cili formulovanému v ptislusnych predpisech EU
prijatych v ramci tzv. klimaticko-energetického
balicku z roku 2009. Klimaticko-energeticky ba-
liceck mimo jiné obsahuje smérnici novelizujici
a rozsifujici Evropsky systém emisniho obcho-
dovani (EU ETS). V kvétnu 2013 byl piijat text
nového natfizeni Evropského parlamentu a Rady
(EU) ¢. 525/2013 o mechanismu monitorovani
a vykazovani emisi sklenikovych plynt a podava-
ni dal$ich informaci na urovni ¢lenskych statt EU.

Jednim ze zéakladnich pozadavki Umluvy, KP
i ptipadnych dalSich dodatkl je vcasné, pfesné,
transparentni, konzistentni a mezinadrodné porov-
natelné systematické sledovani emisi skleniko-
vych plynt. Zodpoveédnost za spravné fungovani
narodniho inventariza¢niho systému (NIS) nese
v CR MZP, které povéiilo CHMU jako organizaci
zajistujici koordinaci pfipravy inventarizace a po-
zadovanych datovych i textovych vystupt, které
jsou uvefejiiovany na portdlu Umluvy (https:/
unfcce.int) stejné jako vystupy vSech ostatnich
¢lenskych statt.

Vysledky narodni inventarizace sklenikovych
plyni
V inventarizaci, ktera byla odeslana v roce 2019,

byla jako kazdy rok provedena fada rekalkulaci,
které napomahaji zpiesnéni vypocti emisi a pro-

fluorinated perfluorocarbons (PFC) and sulphur
hexafluoride (SF ), expressed in the form of aggre-
gate CO, emissions. For the Czech Republic, this
corresponded to a commitment to reduce the total
greenhouse gas emissions by 8% compared to the
reference year of 1990 (1995 was set as the referen-
ce year for HFC, PFC and SF ).

In December 2012, the 18" Conference of the Par-
ties to the Convention (COP-18) in Doha (Qatar)
adopted an amendment confirming the continuati-
on of the Kyoto Protocol with a second commitment
period of eight years (2013-2020). In the context of
the second period, some countries agreed to accept
new reduction commitments which should contri-
bute to the reduction of greenhouse gas emissions
by at least 18% below the 1990 level. The reduction
commitment for the Czech Republic was set at 20%;
the European Union would meet its commitment in
relation to the KP within the Community.

The Paris Agreement was adopted in 2015 at the
21" Conference of the Parties to the Convention.
This agreement outlines the basic principles of
measures to protect the climate that should be im-
plemented after 2020, when it is expected to enter
into force.

The European Union is currently engaged in both
reducing emissions and finding ways to adapt to
climate change. The EU (its then 28 Member Sta-
tes) pledged to reduce greenhouse gas emissions
by 20% by 2020 compared with 1990 and even
offered to increase its commitment to 30% if the
other major global economies also adopt stricter
commitments. However, reduction by 20% corre-
sponds to the target formulated in the relevant EU
regulations adopted in the framework of the climate
and energy package of 2009. Amongst other things,
the climate and energy package entails a Directive
amending and extending the European Emission
Trading Scheme (EU ETS). In May 2013, the text
of new Regulation of the European Parliament and
Council No. 525/2013, on a mechanism for moni-
toring and reporting greenhouse gas emissions and
for reporting other information at the national and
Union level relevant to climate change, was adop-
ted.

One of the basic requirements of the Convention,
KP and other possible amendments consists of ti-
mely, transparent, consistent, and systematic inter-
nationally comparable monitoring of greenhouse
gas emissions. In the Czech Republic, the Ministry
of the Environment is responsible for proper func-
tioning of the national inventory system (NIS). The
Ministry has authorised CHMI to coordinate pre-
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Tab. X.1 Celkové emise sklenikovych plyna v letech 1990, 1995, 2000, 2005, 2010, 2015 a 2017 [Mt CO, ekv.]
Tab. X.1 Total emissions of greenhouse gases, 1990, 1995, 2000, 2005, 2010, 2015 and 2017 [Mt CO, eq.]

International aviation

Sklenikovy plyn / Greenhouse gas 1990 1995 2000 2005 2010 2015 2017
CO,

emise bez CO, z LULUCF" 164.2 | 1316 | 1271 125.7 | 1175 | 104.8 | 105.6
emissions without net CO, from LULUCF"

CO,

emise véetné CO, z LULUCF 158.9 | 1245 | 119.1 118.5 111.8 99.6 103.4
emissions with net CO, from LULUCF

CH, 23.5 18.2 15.4 14.7 14.5 14.0 13.5
N,O 9.7 6.9 6.4 6.0 5.3 5.7 5.8
F-plyny / F-gases 0.1 0.1 0.6 1.2 2.5 3.4 3.7
Celkem s LULUCF a nepfimymi emisemi

Total including LULUCF and indirect emissions 194.0 11511 1 1426 ) 1415 ) 1352 ) 1235 ) 127.2
Mezinarodni letecka doprava 05 0.6 0.6 10 10 0.9 11

» LULUCF — Vyuziti krajiny, zmény ve vyuziti krajiny a lesnictvi / LULUCF — Land use, land use change and forestry

Pozn.: Pro vypocet agregovanych emisi (CO,) ekv. byly pouZity hodnoty radiacniho potencialu jednotlivych sklenikovych plynd
podle platné metodiky (napf. pro CO, = 1, CH, = 25, N,O = 298). Inventarizace zahrnuje rovnéz propady emisi v disledku
vyuzivani krajiny, zmén ve vyuziti krajiny a lesnictvi. Emise z mezinarodni letecké dopravy se vykazuji zvlast.

Note: The global warming potential values for individual greenhouse gases according to the valid methodology were used to calcula-
te the aggregate emissions (CO,) eq. (e.g. CO, =1, CH, = 25, N,O = 298). The inventory also includes emission removals as
a consequence of land use, land use changes and forestry. Emissions from international air transport are reported separately.

padt sklenikovych plynd. V fadé piipadu se jedna-
lo o naplnéni pozadavki inspekce organt Umlu-
vy, ktera probéhla v zafi roku 2017, a navazujici
zlepseni presnosti odhadl emisi. Inspekce v roce
2017 probehla ptimo ,,ve staté*, inspekcni tym byl
sestaven ze zkuSenych inspektorit UNFCCC. Ne-
byly nalezeny zadné zéasadni problémy, které by
bylo tfeba okamzité fesit. VylepSeni v ramci re-
kalkulaci v inventarizaci odeslané v roce 2019 se
tedy tykaji spiSe upfesnéni metodickych postupd,
na kterych tym inventarizace soustavné pracuje
v pribéhu let.

Celkové emise sklenikovych plynt véetné zahr-
nuti jejich propadd ze sektoru Vyuzivani tizemi,
zmeény ve vyuzivani uzemi a lesnictvi (LULUCF),
vyjadfené v ekvivalentnich hodnotach oxidu uh-
li¢itého (CO, ekv.), poklesly v CR z hodnoty 194
mil. tun v roce 1990 na 127 mil. tun v roce 2017
(tab. X.1). Samotné emise (bez LULUCF) pokles-
ly z hodnoty 199,2 mil. tun na 129,4 mil. tun, vaci
referen¢nimu roku 1990 doslo k poklesu o 35 %.
CR tedy splnila zavazek dany KP do roku 2012
snizit emise o 8 % vici referencnimu roku a jiz
nyni plni 1 zadvazek EU na 20 % snizeni k roku
2020 vici referencnimu roku 1990. Podil jednot-
livych sektort na celkovych emisich v CO, ekv. je
patrny z tab. X.2.

V inventufe jsou téz zahrnuty emise HFC, PFC
a SF, (latek obsahujicich fluor, tzv. F-plyny), kte-

paration of the inventory and of the required data
and text outputs being published on the Convention
website (https://unfccc.int) together with the out-
puts from all other Member States.

Results of the National Greenhouse Gas
Inventory

In the inventory that was submitted in 2019 as eve-
ry year, a range of recalculations was performed to
assist in refining the calculations of greenhouse gas
emissions and sinks. In a number of cases, these
included fulfilment of the requirements requested
by the Convention authorities during an inspecti-
on which took place in September 2017, as well as
subsequent improvements of precision of emissions
estimates. The inspection in 2017 took place right
“in country” and the inspection team was com-
posed of experienced inspectors of the UNFCCC.
There were no major problems identified requiring
immediate actions. Improvements within the recal-
culation of the inventory submitted in 2019 there-
fore concern rather amelioration of the methodolo-
gy being continuously developed by the inventory
team over the years.

Total greenhouse gas emissions, including sinks,
from the Land Use, Land-Use Change and Fore-
stry sector (LULUCF), expressed in equivalents
of carbon dioxide (CO, equiv.), decreased in the
Czech Republic from 194 Mt in 1990 to 127 Mt
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Tab. X.2 Emise sklenikovych plyni v letech 1990, 1995, 2000, 2005, 2010, 2015 a 2017 [Mt CO, ekv.]
Tab. X.2 Emissions of greenhouse gases 1990, 1995, 2000, 2005, 2010, 2015 and 2017 [Mt CO, eq.]

Sektor / Sector 1990 1995 2000 2005 2010 2015 2017
Energetika / Energy 161.3 129.4 122.2 120.6 112.5 98.8 98.9
— z toho spalovani ve stacionarnich zdrojich

. L. ) 138.0 109.6 102.7 96.6 89.5 76.5 76.2
— of which combustion in stationary sources
— z toho spalovani v mobilnich zdrojich

) o ) 11.5 10.5 12.3 17.6 171 17.9 19.1
— of which combustion in mobile sources
— z toho fugitivni emise

) » . 11.9 9.3 71 6.4 5.8 4.4 3.6
— of which fugitive emissions
Prdmyslové procesy a pouziti produktd

) 171 14.2 14.9 14.8 15.0 15.4 15.7
Industrial processes and product use
Zemédélstvi / Agriculture 15.8 9.6 8.4 7.8 7.4 8.1 8.4
LULUCF" -5.2 -7.0 -7.9 -7.0 -5.5 -5.1 -2.1
Odpady / Waste 3.1 3.5 3.9 4.3 4.9 55 5.6
Celkem s LULUCF bez nepfimych emisi
Total including LULUCF and excluding indirect 1922 | 149.7 | 1414 | 1405 | 1342 | 1227 | 1265
emissions
Celkem bez LULUCF a nepfimych emisi

i oo L. 197.4 156.7 149.3 147.5 139.7 127.8 128.7

Total excluding LULUCF and indirect emissions

» LULUCF — VyuZziti krajiny, zmény ve vyuziti krajiny a lesnictvi / LULUCF — Land use, land use change and forestry

Pozn.: Pro vypocet agregovanych emisi (CO,) ekv. byly pouzity hodnoty radiacniho potencialu jednotlivych sklenikovych plynd podle
platné metodiky (napf. pro CO, = 1, CH, = 25, N,O = 298). Inventarizace zahrnuje rovnéZ propady emisi v dusledku vyuzivani
krajiny, zmén ve vyuziti krajiny a lesnictvi. Emise z mezinarodni letecké dopravy se vykazuji zvlast.

Note: The global warming potential values for individual greenhouse gases according to the valid methodology were used to calcula-

te the aggregate emissions (CO,) eq. (e.g. CO, =1, CH, = 25, N,O = 298). The inventory also includes emission removals as
a consequence of land use, land use changes and forestry. Emissions from international air transport are reported separately.

ré rovnéz spadaji pod KP. Jejich soucasny podil
na celkovych emisich sklenikovych plyni v roce
2017 ¢inil 2,9 %. Podil emisi CO, na celkovych
emisich sklenikovych plyni (bez LULUCF) byl
vroce 2017 82,1 %, podil emisi CH, 10,5 % a po-
dil emisi N,O 4,5 %.

Py

Podrobngjsi tidaje o emisich a propadech skleni-
kovych plyni v CR jsou uvedeny na webovych
strankich CHMU nebo v nérodni inventarizag-
ni zpravé CR (National Inventory Report of the
Czech Republic, CHMU 2019). Analogické infor-
mace ze vSech stati EU jsou pravidelné shroma-
zd’ovany a publikovany EEA formou zprav (EEA
2019) a také jako interaktivni internetové databa-
ze (http://www.eea.europa.eu/data-and-maps/).

Oxid uhlidity

Oxid uhlicity (CO,) je nejvyznamng&j$im antropo-
gennim sklenikovym plynem. Ve vétsiné vyspé-
Iych zemi mé v narodnich emisich nejvétsi podil
na celkovych agregovanych emisich. V. CR byl
v roce 2017 tento podil 81,7 % (v€etné LULU-
CF). Emise CO, pochazeji zejména ze spalovani
fosilnich paliv. Z ostatnich procest ptispivaji ze-
jména odsifovani, rozklad uhli¢itanti pfi vyrobé

in 2017 (Tab. X.1). Emissions (without LULUCF)
decreased from 199.2 Mt to 129.4 Mt correspon-
ding to a drop by 35% compared to the reference
year 1990. Thus, the Czech Republic fulfilled its
commitment following from KP to reduce emissi-
ons by 2012 by 8% compared to the reference year
and it already now fulfils also the EU commitment
0f 20% decrease by 2020 in comparison to the refe-
rence year of 1990. The share by particular sectors
of the total CO, equiv. emissions is given in Tab.
X2

The inventory also includes HFC, PFC and SF p
emissions (i.e. substances containing fluorine, ter-
med F-gases), which are also covered by KP. Their
recent ratio of the total greenhouse gases emissions
in CR was 2.9% in 2017. The fraction of CO, emi-
ssions in total greenhouse gas emissions (without
LULUCF) in 2017 equalled 82.1%, the fraction
of CH, emissions equalled 10.5% and that of N,O
emissions equalled 4.5%.

More detailed information on greenhouse gas emi-
ssions or sinks in the Czech Republic can be found
in the CHMI website or in the National Inventory
Report of the Czech Republic (CHMI 2019). Co-
rresponding information from all the EU Countries
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vapna, cementu a skla, metalurgickd a chemicka
vyroba. K emisim a propadiim (pohlceni CO,) do-
chazi v sektoru LULUCEF, propady vlivem lesniho
hospodateni dosud ptevladaji. Pohlceni ¢i zachy-
tavani CO, v primyslovych procesech neni dosud
v CR registrovano. V CR k emisim oxidu uhli¢ité-
ho ze spalovacich procesu ptispiva nejvice spalo-
vani pevnych paliv, v mensi mife pak i spalovani
kapalnych a plynnych paliv.

Mezi roky 1990 a 2017 doslo k poklesu emisi CO,
0 35 % (obr. X.1) a podilel se na ném zejména po-
kles v sektorech Energetiky — ve vyrobnich podni-
cich a sluzbach, domécnostech a podobné&. Pokles
emisi pfi spalovani v zavodech na zac¢atku 90. let byl
dan utlumem a restrukturalizaci nékterych primy-
slovych odvétvi, ke konci obdobi byl pokles emisi
zpiisoben Usporami a zavadénim novych technolo-
gii. Snizeni emisi ve sluzbach a domacnostech Ize
pfipsat na vrub hospodarnéj$imu vyuziti energii
(zvySovani energetické tiCinnosti, zejména zateplo-
vani budov, a hospodarméjsimu nakladani s energii).
Opacna situace je v sektoru Dopravy, kde je od roku
1990 patrny vice nez dvojnasobny narlst, coz je
dano obecné rozvojem dopravy, zejména pak indi-
vidudlni automobilové dopravy a silni¢ni nakladni
dopravy. Pozitivn€ se na vyvoji emisi CO, projevil
trend klesajiciho podilu spalovani tuhych paliv a na-
rtst podilu zemniho plynu a od roku 2003 i vyuziva-
ni biomasy. Od roku 2006 vsak doslo k vyraznému
ristu cen plynu, coz v nekterych lokalitach vedlo
k ptechodu na vyuzivani jinych druhti paliv.

Metan

vvvvvv

z pohledu produkce v CR, jeho podil na celkovych
agregovanych emisich sklenikovych plynt (pfi
zahrnuti LULUCF) €inil v roce 2017 zhruba 11 %.
Antropogenni emise metanu (CH,) v CR pochaze-
jizejména z tézby, Gpravy a distribuce paliv; tento
typ emisi je oznaCovan jako fugitivni (emise volné
unikajici do ovzdusi). Dal§imi vyznamnymi zdro-
ji emisi CH, jsou chov zvifat, anaerobni rozklad
bioodpadi pfi jejich ukladani na skladky a ¢isténi
odpadnich vod. Pii chovu zvitat tento plyn vznika
béhem travicich pochodi (zejména u skotu) a pfi
rozkladu exkrementli Zivoc¢isného pivodu.

V obdobi 1990-2017 doslo ke snizeni emisi CH,
0 42 % (obr. X.2), které bylo zplisobeno zejména
poklesem tézby uhli a stavu hospodatskych zvirat,
v mensi mife pak i niz8i spotfebou tuhych paliv
v domacnostech. Nartist emisi v sektoru Odpada
je snizovan vyuzivanim skladkového plynu ¢i bi-
oplynu k energetickym uceltim.

is regularly collected and published by EEA in the
form of reports (EEA 2019) and also as an interac-
tive internet database (http://www.eea.europa.eu/
data-and-maps/).

Carbon dioxide

Carbon dioxide (CO,) is the most important anthro-
pogenic greenhouse gas. In a majority of developed
countries it makes the greatest contribution to ag-
gregate national emissions. In 2017, this fraction
equalled 81.7% in the Czech Republic (including
LULUCF). CO, emissions originate mainly from
combustion of fossil fuels. Other important con-
tributing processes include desulphurisation, de-
composition of carbonates in production of lime,
cement and glass, and metallurgical and chemical
production. Emissions and sinks (CO, absorption)
take place in the LULUCF sector and sinks due
to forest management still predominate. Carbon
capture and storage in industrial processes is not
currently performed in the Czech Republic. Com-
bustion of solid fuels and, to a lesser extent, also
combustion of liquid and gaseous fuels make the
largest contribution to carbon dioxide emissions
from combustion processes in the Czech Republic.

CO, emissions decreased by 35% between 1990 and
2017 (Fig. X.1), with the major contribution particu-
larly from a decrease in the Energy sector — factories,
services, households, etc. The reduction in emissions
from combustion in the factories at the beginning of
the 1990s was caused by the cut-back and restructu-
ring of some branches of industry, savings and the
introduction of new technologies caused a reduction
in emissions towards the end of this period. The re-
duction in emissions in services and households can
be attributed to more economical energy use (increa-
sing energy efficiency, especially thermal insulation
of buildings, and more economical energy use). The
Transport sector exhibits the opposite trend; emissi-
ons from this sector have increased more than two-
-fold since 1990 as a consequence of general trends
in transport and particularly so in individual car
transport and road freight transport. The trend in
decreasing the fraction of solid fuels and increasing
the fraction of natural gas and, since 2003, the use of
biomass have had a favourable impact on CO, emi-
ssions. However; the price of gas increased substan-
tially after 2006, is leading to transition to the use of
other kinds of fuel in some locations.

Methane

Methane is the second most important greenhouse
gas in terms of production in the Czech Republic.

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

242 CHMU - Informaéni systém kvality ovzdusi

CHMI - Air Quality Information System



X. EMISE SKLENIKOVYCH PLYNU
X. GREENHOUSE GAS EMISSIONS

Oxid dusny

Podil emisi N,O na celkovych agregovanych emi-
sich sklenikovych plynit v roce 2017 ¢€inil zhru-
ba 5 %. Nejvetsi mnozstvi emisi oxidu dusného
(N,O) pochézi ze zemédé€lskych aktivit, zejména
z denitrifikace dusiku dodavaného do pudy ve for-
mé¢ umélych hnojiv nebo organického materialu.
Dalsim vyznamnym zdrojem je vyroba kyseliny
dusi¢né a v mensi mife i doprava (automobily
s katalyzatory).

V obdobi 1990-2017 doslo k poklesu emisi N,O
039 % (obr. X.3), a to zejména v disledku snizeni
pouzivani umélych hnojiv v zemédélstvi, pokle-
sem stavu hospodaiskych zvifat a v posledni dob&
téz v disledku cileného zavadéni technologii na
odstraniovani emisi oxidu dusného pfti vyrob¢ ky-
seliny dusi¢né.

Fluorované plyny

Emise fluorovanych plyni vzrostly od roku 1995
z 115,82 na 3719,22 Gg CO, ekv. v roce 2017
(obr. X.4). Tim vzrostl i podil fluorovanych ply-
nl na celkovych agregovanych emisich z pra-
myslovych procest (z 0,82 % v roce 1995 na
23,76 % v roce 2017). Tyto latky nejsou v CR
vyrabény a veskera jejich spotfeba je kryta do-
vozem. Jsou vyuzivany zejména v chladirenské
a klimatiza¢ni technice (zejména HFCs), v elek-
trotechnice (zejména SF, a nové od roku 2010
1 NF,) a v fad¢ dalSich obort (napf. plazmatické
leptani, napln¢ hasicich prostfedki, hnaci plyny
pro aerosoly a nadouvadla). Emise vznikaji pte-
devsim tuniky ze zafizeni, ve kterych jsou tyto
plyny pouzivany. Nartst emisi je zplisoben jejich
pouzivanim jako nahrady za latky poskozujici
ozonovou vrstvu Zemé (CFC, HCFC — zejména
jako chladiva), vy$§im pouzivanim modernich
technologii (klimatizace) a vyrobnim zamétenim
CR (produkce automobilii a klimatizaénich jed-
notek). Rapidni nartist emisi F-plynt ve spojeni
s jejich vysokym potencialem globalniho oteplo-
vani (GWP, Global Warming Potential) vedl ce-
losvétove ke zvySené pozornosti v monitorovani
urovné emisi a nasledné k regulaci pouziti F-ply-
nt. Tyto regulace se tykaji zejména aplikaci, pro
néz jsou k dispozici alternativni technologie,
které jsou ekonomicky efektivnéjsi a maji mensi
nebo zadny dopad na klimaticky systém Zemé.
Efekt legislativnich opatfeni se jiz projevil napf.
pii pouziti fluorovanych plynt jako meziokenni
izolace, nadouvadla nebo jako chladiva do chla-
direnské techniky urc¢ené pro domacnosti, kde se
jiz tyto plyny nepouzivaji. Nicméné jejich emi-

Its share of total aggregated greenhouse gas emi-
ssions (with LULUCF) was around 11% in 2017.
Anthropogenic methane (CH,) emissions in the
Czech Republic are derived mainly from the mi-
ning, treatment and distribution of fuels; these ty-
pes of emissions are classified as fugitive sources
(emissions freely escaping into the atmosphere).
Animal breeding, anaerobic decomposition of bio-
logical waste in landfills and wastewater treatment
are further important sources of CH, emissions. In
the breeding of animals, this gas is generated du-
ring digestive processes (especially in cattle) and
decomposition of excrements of animal origin.

In the 1990-2017 period, CH , emissions were re-
duced by 42% (Fig. X.2), particularly as a con-
sequence of reduction of coal mining and livestock
numbers and, to a lesser degree, by reduced solid
fuel consumption in households. The increase in
emissions in the Waste sector was reduced by utili-
sation of landfill gases and biogas for energy pro-
duction purposes.

Nitrogen monoxide (nitrous oxide)

The contribution of N,O to total aggregate emissi-
ons of greenhouse gases was around 5% in 2017.
The greatest amounts of emissions of nitrous oxide
(N,0) originate from agricultural activities, espe-
cially denitrification of nitrogen added to the soil in
the form of artificial fertilizers or organic material.
The production of nitric acid and, to a lesser de-
gree, transport (vehicles with catalytic converters)
are also important sources.

There was a reduction in N,O emissions by 39%
in the 1990-2017 period (Fig. X.3), particularly as
a consequence of reduced use of artificial fertili-
zers in agriculture, a reduction in livestock num-
bers and, recently, also as a result of targeted int-
roduction of technologies to eliminate nitrous oxide
emissions in the production of nitric acid.

Fluorinated gases

Emissions of fluorinated gases increased from
115.82 Gg CO, equiv. in 1995 to 3719.22 Gg CO,
equiv. in 2017 (Fig. X.4). Consequently, the contri-
bution of fluorinated gases to the total aggregate
emissions from industrial processes also increased
(from 0.82% in 1995 to 23.76% in 2017). These sub-
stances are not manufactured in the Czech Repub-
lic and their total use is covered by imports. They
are employed especially in refrigeration technology
(esp. HFCs), in electrical engineering (esp. SF, and
newly since 2010 also NF ') and in a number of other
areas (e.g. in plasma etching, filling of fire extingu-
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se jsou stale uvoliiovany do atmosféry z divodu
dlouhé zivotnosti téchto zafizeni.

Systém emisniho obchodovani

Obchodovani s povolenkami na emise skleniko-
vych plynii (CO,) je povaZovano za ekonomicky
efektivni nastroj ke snizovani emisi sklenikovych
plynii. V CR v soudasnosti funguji dva navzajem
propojené systémy — Evropsky systém emisniho
obchodovani a flexibilni mechanismy Kjotského
protokolu: Mechanismus ¢istého rozvoje, Pro-
jekty spole¢né realizace a Mezinarodni emisni
obchodovani. Ukonceni platnosti flexibilnich me-
chanismi KP stanovuje nové natizeni Evropského
parlamentu a Rady (EU) ¢. 525/2013.

Experti CHMU se od za¢atku podileli na pfi-
pravé a implementaci EU ETS v CR zejména po
strance metodické (monitorovani, vykazovani
a ovefrovani emisi sklenikovych plynt). Inte-
rakce narodni inventarizace emisi sklenikovych
plyni a syst¢tmu EU ETS je oboustranna, na-
rodni inventarizace pfinasi nékteré podkladové
udaje pro vypocet emisi z vybranych procest

ishers, aerosol propellants, and blowing agents).
The emissions are generated mainly by releases from
the facilities in which they are used. The increase
in these emissions is caused by their use in repla-
cing substances depleting the Earth’s ozone layer
(CFC, HCFC — mainly as refrigerants), greater use
of modern technologies (air conditioning) and the
manufacturing focus of the Czech Republic (produ-
ction of cars and air conditioning units). The rapid
increase of F-gases emissions in the context of their
high potential of the global warming (GWP, Global
Warming Potential) lead globally to the increased
attention to monitoring of the level of emissions and
consequently to regulation of F-gases use. These re-
gulations deal mainly with applications for which
there are available alternative technologies, more
effective in terms of economy and having lower or
no impact to the Earth climate system. The effect of
the legislative measures has already been demon-
strated, for example, in the use of fluorinated gases
as inter-window insulation, blowing agents, or as
refrigerants to refrigeration technologies designed
for households, where these gasses are not used any
more. Nevertheless, their emissions to the atmos-

Tab. X.3 Ovérené emise CO, vykazané v systému ETS, 2010-2017 [Mt CO, ekv.]
Tab. X.3 Verified emissions of CO, reported in the ETS scheme, 2010-2017 [Mt CO, eq.]

zména
Sektor change
Grarr 2010 2011 2012 2013 2014 2015 2016 2017 2017/2016
[%]
Spalovaci (energeticka) zarizeni
. ) 62.05 60.63 56.25 54.56 53.24 53.28 53.87 53.61 -0.49
Combustion installations
Rafinace mineralnich olejl
) . 1.05 0.99 0.95 0.82 0.91 0.93 0.71 1.00 39.40
Mineral oil refineries
Vyroba surového Zeleza a oceli
o 6.08 5.92 5.86 5.92 5.90 5.70 6.06 5.45 -10.03
Pig iron and steel
Vyroba slinku (cementu) a vapna
) . 3.37 3.75 3.42 3.14 3.37 3.49 3.72 3.82 2.68
Cement clinker and lime
Vyroba skla a skelnych vlaken
) ) . 0.66 0.63 0.65 0.63 0.67 0.73 0.73 1.29 77.38
Glass including glass fibre
Vyroba keramiky
) . 0.43 0.47 0.45 0.43 0.40 0.40 0.40 0.41 1.96
Ceramic products by firing
Vyroba celuldzy, papiru a lepenky
0.65 0.59 0.59 0.50 0.48 0.48 0.46 0.46 -0.35
Pulp, paper and board
Celkové emise CO, v EU ETS
. ] 75.58 74.19 69.31 67.71 66.70 66.63 67.52 66.98 —-0.81
Total emissions in EU ETS (CZE)
Celkové emise CO, v CR (dle NIS)
Total emissions by national 118.43 | 115.95 | 111.81 | 107.18 | 104.82 | 105.57 | 107.35 | 106.32 —-0.96
inventory
Podil emisi CO, z EU ETS [%]
Share of EU ETS in national 63.82 63.98 61.99 63.17 63.63 63.11 62.90 63.00 0.16
Total CO,
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a na druhé stran€¢ vybrané udaje ziskané pro-
stfednictvim EU ETS jsou vyuzivany pfi narod-
ni inventarizaci.

V piipadé vyuzivani flexibilnich mechanismt KP
je implementace a provoz Narodniho inventari-
zacniho systému zakladni a nevyhnutelnou pod-
minkou pro moznost vyuzivani Mezinarodniho
emisniho obchodovani, pro Projekty spole¢né
realizace pfinasi moznost vyrazné nizsiho admi-
nistrativniho zatizeni, a tim i sniZzeni nakladd na
jejich realizaci.

Ceské podniky zapojené do EU ETS v roce 2017
vypustily o 0,8 % méné sklenikovych plynt nez
v roce 2016. Emise v roce 2017 dosahly 66,9 Mt
CO,, coz je hodnota vyrazné niZsi, nez ptedpokla-
da Narodni aloka¢ni plan pro CR. Vysledky jsou
uvedeny v tab. X.3, vyvoj emisi CO, v ramci ob-
chodovani v EU ETS je patrny z obr. X.5.

phere still appear due to long lifetime of the related
equipment.

Emission trading system

Trading in greenhouse gas (CO,) emissions per-
mits is considered to be an economically effective
instrument for reducing greenhouse gas emissions.
Two interconnected systems are currently in effect
in the Czech Republic — the European Emission
Trading Scheme and the flexible Kyoto Protocol
mechanisms: the Clean Development Mechanism,
Joint Implementation Projects and International
Emission Trading. The flexible mechanisms under
the Kyoto Protocol were repealed by the new Regu-
lation of the European Parliament and the Council
(EU) No. 525/2013.

From the very beginning, experts from CHMI par-
ticipated in the preparation and implementation of
EU ETS in the Czech Republic, especially in relati-
on to methodology (monitoring, reporting and ve-
rifying greenhouse gas emissions). The interaction
of the national greenhouse gas emission inventory
and the EU ETS system is bilateral; the national
inventory provides some basic data for the calcu-
lation of emissions from selected processes and, on
the other hand, selected data obtained through the
EU ETS are used in the national inventory.

In utilisation of the KP flexible mechanisms, the
implementation and operation of the National In-
ventory System is a fundamental and unavoidable
condition for the ability to participate in Internati-
onal Emission Trading; it provides the potential for
substantially lower administrative burden and thus
a reduction in costs for the Joint Implementation
Projects.

Czech enterprises participating in EU ETS in 2017
emitted 0.8% less greenhouse gases compared to
2016. Emissions in 2017 equalled 66.9 Mt COZ,
which is a figure substantially lower than anticipa-
ted by the National Allocation Plant for the Czech
Republic. The results are presented in Tab. X.3, and
the trend in CO, emissions within EU ETS is appa-
rent from Fig. X.5.
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Obr. X.1 Emise oxidu uhli¢itého v sektorovém ¢lenéni, 1990-2017
Fig. X.1 Emissions of carbon dioxide structured by sectors, 1990-2017
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Obr. X.2 Emise metanu v sektorovém ¢lenéni, 1990-2017
Fig. X.2 Emissions of methane structured by sectors, 1990-2017
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Obr. X.3 Emise oxidu dusného v sektorovém ¢lenéni, 1990-2017
Fig. X.3 Emissions of nitrous oxide structured by sectors, 1990-2017
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Obr. X.4 Emise fluorovanych plyna, 1995-2017
Fig. X.4 Emissions of F-gases, 1995-2017
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Obr. X.5 Emise oxidu uhli¢itého z podnik registrovanych v EU ETS, 2010-2017
Fig. X.5 Carbon dioxide emissions from the plants registered in EU ETS, 2010-201
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XI. EVALUATION OF AIR QUALITY

Xl. HODNOCENI KVALITY OVZDUSIi

XI.1 ZAKLADNi VYCHODISKA PRI
HODNOCENI KVALITY OVZDUSI

Hodnoceni kvality ovzdusi uvedené v rocence
pokryva celé uzemi CR. Dokumentovani dodr-
zovani legislativnich pozadavkl i v oblastech,
ve kterych nedochazi k ptekroceni zadného
z imisnich limitd, je jednou ze zakladnich zasad
smérnice 2008/50/ES. Nejsou-li splnény cile
kvality vné&jSiho ovzdusi stanovené smérnici,
musi Clenské staty pfijmout opatieni smérujici
k dodrzeni imisnich limitd a dlouhodobych imi-
snich cilu.

Uroven zneéisténi ovzdusi je v ro¢ence doku-
mentovana zejména mapami uzemniho rozlozeni
imisnich charakteristik. Méfici stanice reprezen-
tuji v mapach znacky razného tvaru podle typu
lokality, barvou znacky jsou odliSeny Grovné na-
méfenych koncentraci. Cervené je zvyraznéno
prekroceni imisniho limitu, dal§imi zakladnimi
hranicemi mezi kategoriemi jsou dolni a horni
mez pro posuzovani.

Diagramové mapy piehledné zndzornuji vyvoj
imisnich charakteristik v letech 2008-2018, pfi-
¢emz piekroceni imisniho limitu v roce 2018 je
zvyraznéno cervenym jménem stanice. Grafy
trendd imisnich charakteristik vybranych znecis-
tujicich latek v aglomeracich a na celém tuzemi
CR od roku 2008 (pokud jsou k dispozici data)
ukazuji vyvoj trovné znecisténi ovzdusi. V ta-
bulkach v pfiloze jsou pro jednotlivé znecist'ujici
latky uvedeny lokality s nejvyssimi hodnotami
imisnich charakteristik v roce 2018. Hodnoty
jsou sefazeny sestupné a Sedym podkladem je
zdlraznéno pirekroceni imisniho limitu.

Zakladem pro hodnoceni kvality ovzdusi jsou
koncentrace naméfené na monitorovacich sta-
nicich. M¢fici sit je nejhust$i v oblastech
s nejvyssimi koncentracemi Skodlivin, nicmé-
n& pokryva celou CR. Pateini siti monitorova-
cich stanic je Statni sit’ imisniho monitoringu
(SSIM), kterou provozuje CHMU. Jeji souéasti
jsou jak automatizované monitorovaci stanice
(AIM), tak i manualni imisni stanice (MIM),
ze kterych jsou odebrané vzorky analyzovany
v laboratotich CHMU. V mnoha ptipadech je
na jedné lokalité zneciSténi ovzdusi sledovano
sou¢asné automatickymi i manualnimi metoda-
mi. Statni sit’ imisniho monitoringu je doplnéna
monitorovacimi stanicemi dalSich organizaci,

XI. EVALUATION OF AIR QUALITY

X1.1 BASIC SOURCES FOR
EVALUATING AIR QUALITY

The evaluation of air quality set forth in this year-
book covers the entire territory of the Czech Re-
public. Documentation of compliance with legal
requirements including areas where none of the
pollution limit values are exceeded is one of the
fundamental principles of Directive 2008/50/ES.
Where the targets for ambient air quality stipulated
in this Directive are not met the member states are
obliged to take measures towards compliance with
the pollution limit values and long-term air pollu-
tion targets.

In this yearbook, the level of air pollution is do-
cumented mainly by maps of the territorial dis-
tribution of air pollution characteristics. The mo-
nitoring stations are represented in the maps by
differently shaped symbols, where the colours of
the symbols are differentiated according to the le-
vels of the measured concentrations. Red symbols
indicate substantial exceeding of the pollution
limit level; other basic thresholds between cate-
gories consist in the lower and upper assessment
limits.

The diagram maps clearly depict the trends in po-
llution level characteristics in 2008-2018 where
the name of the station is highlighted in red when
the pollution level limit was exceeded in 2018. The
graphs of trends in the pollution characteristics of
selected pollutants in agglomerations and over the
entire territory of the Czech Republic since 2008
(if the data are available) show trends in the air
pollution levels. The tables in the Annexes for the
particular pollutants list locations with the highest
values of the air pollution characteristics in 2018.
The values are sorted in descending order and
a grey background indicates exceeding of the po-
lution limit level.

The concentrations measured at the monito-
ring stations form the basis for evaluation of the
air quality. The monitoring network is densest in
areas with the highest pollution concentrations
but nonetheless covers the entire Czech Repub-
lic. The National Air Quality Monitoring Network
(NAQMN), operated by CHMI, forms the backbone
of monitoring stations. It consists of both automa-
ted monitoring stations (AIM) and manual monito-
ring stations (MIM), from which samples are ana-
lysed in the CHMI laboratories. At many locations,
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jejichz meéfeni je rovnéz vyuzivano pii hodno-
ceni kvality ovzdusi (obr. XI.1). V roce 2015
doslo ke komplexni obnové SSIM, modernizo-
vana byla méftici a laboratorni technika, byly
vybudovany nové stanice a upraven meéfici pro-
gram (kap. XI.7).

Pro hodnoceni kvality ovzdusi v této rocence
byla uplatnéna kritéria vypoctu podle prilohy
I smérnice 2008/50/ES a prilohy IV smérnice
2004/107/ES. Tyto prilohy stanovuji cile v ob-
lasti kvality idajt pro posuzovani kvality vnéj-
$iho ovzdusi. Dle prilohy I smérnice 2008/50/
ES a prilohy IV smérnice 2004/107/ES lze pro
hodnoceni kvality ovzdusi pouZzit udaje pouze
z méticich stanic, na kterych byl splnén poza-
davek minimalniho sbéru udajua ve vysi 90 %,
pri¢emzZ se nezahrnuji ztraty udaja v disled-
ku pravidelnych kalibraci nebo bézné udrzby
pristrojové techniky. Aniz je dotéena piiloha
I smérnice 2008/50/ES, tak pti shromazd’ovani
udaji a pri vypoctech statistickych parametra
jsou uplatnéna kritéria uvedena v priloze XI
stejné smérnice. V disledku téchto zmén se
mohou nékteré prezentované udaje ve starSich
ro¢enkach mirné lisit v porovnani s udaji pre-
zentovanymi v této rocence.

Xl1.2 KLASIFIKACE STANIC

Dilezitym podkladem pii tvorbé map imisnich
charakteristik a pfi hodnoceni kvality ovzdusi je
klasifikace méficich stanic pro vyménu informa-
ci (Eol). Tato oficialni evropska klasifikace byla
aplikovana na vSechny lokality CR registrované
v databazi Informacniho sytému kvality ovzdu-
§i (ISKO). Uplna klasifikace lokalit podle Eol
se sklada ze tfi zakladnich pismen oddélenych
lomitkem, ktera urcuji typ lokality, typ oblasti
a charakteristiku oblasti. Ve tietim sloupci jsou
uvedeny pouze ptiklady kombinaci charakteristik
oblasti, ve skutecnosti je mozna jakakoli logicka
kombinace, pfi¢emz prvni pismeno ma nejvyssi
prioritu (tab. XI.2). Dalsi informace ohledn¢ kla-
sifikace stanic, vCetné legislativy, jsou uvedeny
v Souhrnném tabelarnim ptehledu 2018 (CHMU
2019).

Pocet imisnich monitorovacich stanic zaklad-
nich znecist'ujicich latek vybranych organizaci,
jejichz udaje jsou ulozeny v ISKO, se od roku
1969 prabézneé ménil. Nejvice stanic bylo v pro-
vozu v 80. a 90. letech minulého stoleti. Vétsi-
nu stanic na uzemi CR v soudasnosti provozuje
CHMU v ramci Statni sité imisniho monitoringu
(obr. XI1.2).

the air pollution is monitored simultaneously by
both automatic and manual methods. The national
pollution monitoring network is supplemented by
the monitoring stations of other organisations and
their measurements are also employed in evalua-
ting the air quality (Fig. XI.1). In 2015, NAQMN
was entirely updated, with modernisation of mea-
suring and laboratory techniques and construction
of new stations, with modification of the measuring
programme (Chap. X1.7).

The air quality was evaluated for this yearbook
employing the calculation criteria in Annex I of
Directive 2008/50/ES and Annex IV of Directive
2004/107/ES. These annexes set the data quality
targets for ambient air quality assessment. Ac-
cording to Annex I of Directive 2008/50/ES and
Annex 1V of Directive 2004/107/ES, air quality
may be evaluated only using data from monito-
ring stations at which the requirement of mini-
mum data collection of 90% was met, not inclu-
ding losses of data as a consequence of regular
calibration or normal maintenance of the instru-
mental technology. Without prejudice to Annex
1 of Directive 2008/50/ES, data collection and cal-
culation of statistical parameters are based on the
criteria set forth in Annex XI of this Directive. As
a consequence of these changes, some of the data
presented in earlier yearbooks may differ slightly
from the data presented in this yearbook.

X1.2 CLASSIFICATION OF STATIONS

The Exchange of Information (Eol) European
classification of measuring stations forms an impor-
tant basis in creation of maps of pollution charac-
teristics and evaluation of ambient air quality. This
official European classification has been applied to
all locations in the Czech Republic registered in the
Air Quality Information System (AQILS). Complete
classification of locations according to Eol consists
of three basic letters separated by a stroke, speci-
fying the type of location, type of area and charac-
teristics of the area. The third column only gives
examples of combinations of area characteristics,
in fact, any logical combination is possible, where
the first letter has the highest priority (Tab. X1.2).
Further information on the classification of stati-
ons, including the legislation, is presented in the
2018 Summary Tabular Survey (CHMU 2019).

The number of air quality monitoring stations for
basic pollutants of selected organisations whose
data are stored in AQIS has changed continuously
since 1969. The greatest number of stations was in
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Tab. XI.1 Prehled poétu lokalit podle vlastnika, kde se méfi zneéisténi ovzdusi v Ceské republice, 2018
Tab. XI.1 Air pollution monitoring localities, based on the owner, Czech Republic, 2018

Zona / aglomerac'e CEZ EHMU | KMon Y sv 2U 0 Celkem
Zone / agglomeration Total

Aglomerace Brno
Agglomeration of Brno B 6 5 B B 1 B 12
Aglomerace Ostrava/Karvina/Frydek-Mistek
Agglomeration of Ostrava/Karvina/Frydek- 2 15 2 - 12 1 - 32
-Mistek
Aglomerace Praha
Agglomeration of Prague B 4 B ! B 2 ! 18
Zoéna Jihovychod _ 10 _ 4 _ 5 _ 19
South-eastern zone
Zona Jihozapad _ 13 3 _ _ 3 _ 19
South-western zone
Zoéna Moravskoslezsko

R - 3 - - 2 - 5
Moravia-Silesia zone
Zona Severovychod
North-eastern zone - 23 B ! B ! - 25
Zona Severozapad
North-western zone 8 21 ! - B 4 B 34
Z6na Stredni Cechy
Central Bohemia zone B 10 B ! B 5 B 16
Zobna Stredni Morava
Central Moravia zone B 12 5 B B ! B 18
Celkem/Total 10 127 16 7 14 23 1 198

Vysvétlivky/Explanatory notes:

ZU  Zdravotni Gstav/Health Institute [SZU (1), ZU Usti n.L.(13), ZU Ostrava (8), HEL Cheb (1)]

P+V

pramysl/industry [Severni energeticka a.s (1), Vapenka Certovy schody, a.s. (1), Ceskomoravsky cement a.s. (2)] + vyzkum/

research [Centrum vyzkumu globalni zmé&ny AV CR, v.v.i./Global Change Research Centre AS CR, v.v.i. (1), Ustav chemic-
kych procesti AV CR/Institute of Chemical Process Fundamentals of the CAS (2)]

KMon

komunalni monitoring/municipal monitoring [Statutarni mésto T¥inec (1), Mésto Plzen (3), Statutarni mésto Brno (5), Mésto

Otrokovice (1), M&sto Sumperk (1), Mé&sto Zlin (1), Mé&sto Hranice (1), M&sto Stéti (1), Obec Lostice (1), Obec NoSovice (1)]
SV spoluvlastnici/part-owners [CHMU+Moravskoslezsky kraj (3), ZU+Statutarni mésto Ostrava (4), ZU+Moravskoslezsky

kraj(6), ZU+Statutarni mésto Havifov (1)]

(0] ostatni/other [LetiSté Praha a.s./Prague Airport, a.s. (1)]

Tab. XI.2 Klasifikace lokalit podle Eol

Tab. X1.2 Exchange of Information (Eol) locality classification

Typ lokality
Type of locality

Typ oblasti
Charakteristika oblasti

Type of area
Characterisation of area

Méstska
Urban

Dopravni
Traffic (M

C)]

Obytna
Residential

(R)

Primyslova 0
Industrial

Predméstska
Suburban

(S)

Obchodni
Commercial

©)

Pozadova

Background (®)

Rural

Venkovska

(R)

Pramyslova
Industrial

M

Zemédélska
Agricultural

(A)

Pfirodni
Natural

(N)

Obytna/obchodni
Residential/Commercial

(RC)

Obchodni/primyslova
Commercial/Industrial

(C1)

Prdmyslova/obytna
Industrial/ Residential

(IR)

Obytna/obchodni/primyslova
Residential/Commercial/Industrial

(RCI)

Zemédeélska

Agricultural/Natural

/pfirodni (AN)
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Soucasti SSIM jsou také Ctyfi stanice oznacené
terminem ,,hot spot“, kterym se b&zné oznacu-
ji lokality nebo oblasti s vysokym zneci§t€nim
ovzdusi. V ISKO a v rocence se pod timto nazvem
rozumi stanice orientované vyhradné na sledova-
ni vlivu dopravy na znecisténi ovzdusi (odst. A.2
prilohy €. 3 k vyhlasce ¢. 330/2012 Sb.). Moni-
torovaci hot spot stanice CHMU provozuje v do-
pravné siln€ zatizenych lokalitdich v Praze, Brng,
Ostravé a Usti nad Labem.

X1.3 INFORMACNI SYSTEM KVALITY

OVzZDUSI - IMISNi DATABAZE

A DATABAZE CHEMICKEHO

SLOZENi SRAZEK
Koncentrace naméfené imisnimi monitorovaci-
mi stanicemi jsou ukladany do imisni databaze
ISKO. V ISKO jsou archivovany udaje jiz od po-
¢atku méfeni, koncentrace oxidu sifi¢itého a sus-
pendovanych &astic ze stani¢nich siti CHMU
v severnich Cechach, v Praze a v aglomeraci
O/K/F-M jiz od roku 1969 a koncentrace ozonu
v Hradci Kralové jiz od roku 1957. ISKO spravu-
je také podrobné popisné udaje o lokalitach meéte-
ni, méficich programech a metodach, klasifikaci
a kvalité meéteni.
ISKO je stale rozvijen a provozovan s vyuzitim
soucasnych informacnich technologii jako in-
tegrovana soustava pro celouzemni komplex-
ni hodnoceni stavu a vyvoje znecisténi ovzdusi;
zahrnuje sbér, archivaci a zpracovani dat z au-
tomatizovanych i manuédlnich méficich siti CR
(imisni databaze a databaze chemického slozeni
srazek) a rovnéz ukladani a zpracovani dat o emi-
sich a zdrojich znecistovani ovzdusi (emisni da-
tabaze). S imisnimi daty jsou do imisni databaze
ukladana i doprovodna meteorologicka data, ktera
jsou métena na velké ¢asti automatizovanych imi-
snich stanic CHMU a jsou vyuzivana pro hodno-
ceni imisné-meteorologickych vztahd.

Imisni databaze a databaze chemického slozeni sra-
7ek ISKO zahrnuji kromé vysledkti méteni CHMU,
ktera zajistuji pracovnici Imisniho monitoringu
v centru na pobockach, také data poskytovana spo-
lupracujicimi institucemi. Jedna se zejména o zdra-
votni ustavy, CEZ, a. s., Vyzkumny ustav lesniho
hospodafstvi a myslivosti, v. v. i., Ceskou geologic-
kou sluzbu, Hydrobiologicky ustav, méstské urady
a dalsi ptispévatele (tab. XI.1; obr. XI.1). V ISKO
jsou téz zahrnuty informace z ptihrani¢nich oblasti
Némecka, Polska a Rakouska, které jsou ziskany
v ramci recipro¢ni vymény dat.

operation in the 19805 and 19905. At the present
time, most stations in the territory of the Czech Re-
public are operated by CHMI within the National
Air Quality Monitoring Network (Fig. X1.2).

NAQMN also includes four stations designated as
“hot spots”, which is generally used to designate
locations or areas with high air pollution. In AQIS
and the yearbook, this term refers to stations focused
exclusively towards monitoring the effects of traffic
on air pollution (par. A.2 of Annex No. 3 to Decree
No. 330/2012 Coll.). CHMI operates "hot spot" mo-
nitoring stations at locations with heavy traffic le-
vels in Prague, Brno, Ostrava and Usti nad Labem.

X1.3 AIR QUALITY INFORMATION
SYSTEM - AIR POLLUTION
DATABASE AND DATABASE OF
THE CHEMICAL COMPOSITION
OF PRECIPITATION

The concentrations measured at the pollution mo-
nitoring stations are stored in the AQIS air pollu-
tion database. Data have been stored in AQIS sin-
ce the beginning of monitoring. Concentrations of
sulphur dioxide and suspended particulate matter
obtained from stations of the CHMI network in
northern Bohemia, Prague and the O/K/F-M ag-
glomeration have been stored since 1969 and ozo-
ne concentrations in Hradec Kralové since 1957
already. AQIS also administers detailed descrip-
tive data on the monitoring locations, on monito-
ring programmes and methods and on monitoring
classification and quality.

AQIS is being continuously developed and ope-
rated using state-of-the-art information technolo-
gy such as the integrated system for country-wide
comprehensive evaluation of the state and trends in
air pollution; this includes collection, storage and
processing of data from the automated and manu-
al monitoring network of the Czech Republic (air
pollution database and database of the chemical
composition of precipitation) and also storage and
processing of data on emissions and air pollution
sources (emission database). Together with the air
pollution data, the accompanying meteorological
data, measured at a major number of automated
CHMI monitoring stations and used for evaluation
of air pollution — meteorological relationships, are
also stored in the air pollution database.

In addition to the results of CHMI monitoring, ca-
rried out by the pollution monitoring staff at the
headquarters and at regional branches, the AQIS
air pollution database and the database of the che-
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X1.4 INFORMACNI SYSTEM KVALITY
OVZDUSI - EMISNi DATABAZE

Metodicky rozvoj a kazdoro¢ni celorepublikové
zpracovani a vedeni archivu emisni databaze zajis-
tuje CHMU. V &asové fadé poéinajici cca rokem
1984 jsou v ramci emisni ¢asti ISKO archivovany
vykazované ro¢ni emisni udaje a doprovodné tech-
nické udaje nejvyznamnéjsi skupiny provozoven
(diive zvlaste velkych a velkych zdroji oznaco-
vanych jako REZZO 1). Od devadesatych let mi-
nulého stoleti jsou soucasti databaze rovnéz udaje
zdroju zatazenych piedchozi legislativou mezi tzv.
stiedni zdroje znecistovani ovzdusi (dfive zdroje
REZZO 2). Sbér ohlasovanych tdaji stacionar-
nich zdroji, vymezenych v ptiloze ¢. 2 k zakonu ¢.
201/2012 Sb., o ochrané ovzdusi, je provadén pro-
stfednictvim Integrovaného systému plnéni ohlaso-
vacich povinnosti (ISPOP), zavedeného zakonem
¢. 25/2008 Sb., o integrovaném registru znecist'o-
vani zivotniho prostfedi a integrovaném systému
plnéni ohlasovacich povinnosti v oblasti Zivotniho
prostiedi a 0 zméné nékterych zakond.

Rozdéleni provozoven do kategorii REZZO 1
a REZZO 2 je vytvoieno podle formy ohlasenych
udajii souhrnné provozni evidence. Za rok 2018
bylo pro cca 43 % hlaseni vyuzito tzv. zjednodu-
Sené¢ formy podle podminek stanovenych tivod-
nim textem pfilohy ¢. 11 vyhlasky ¢. 415/2012
Sb., o ptipustné urovni znecistovani a jejim zjis-
tovani a o provedeni nékterych dalSich ustanove-
ni zékona o ochrané ovzdusi, popisujici seznam
udaji souhrnné provozni evidence. OhlaSeny byly
rovnéz udaje za 462 tzv. premistitelnych zdrojd,
predevsim recyklacnich linek stavebnich odpadi
a asfaltu, které mohou svou c¢innost vykonavat
v ramci vydaného povoleni na uzemi celého kraje.

X1.5 EMISNi BILANCE

V databazi REZZO 3 jsou dopocitavany udaje
o emisich z dalsich stacionarnich zdrojl, nevy-
jmenovanych v pfiloze ¢. 2 zakona ¢. 201/2012
Sb., o ochrané ovzdusi, mezi které patii spalo-
vani paliv v domécnostech a dalSich spalova-
cich zdrojich se jmenovitym tepelnym ptikonem
niz§im nez 300 kW, plosné pouziti rozpoustédel,
Cerpaci stanice, zeméd¢lské a stavebni Cinnosti,
tézba uhli, pozary automobili a budov, nakladani
s odpady a s odpadnimi vodami. Emise z téchto
zdroju jsou pro ucely emisnich inventur zjistova-
ny s vyuzitim udaji sledovanych narodni statisti-
kou a emisnich faktorti. Pro potieby modelovani
kvality ovzdusi CHMU pouziva vlastni model

mical composition of precipitation also include
data provided by cooperating institutions. These
mainly comprise the health institutes, CEZ a. s.,
the Forestry and Game Management Research In-
stitute, v.v.i., the Czech Geological Survey, the In-
stitute of Hydrobiology, municipal authorities and
other contributors (Tab. XI.1; Fig. XI.1). AQIS also
collects information from border areas of Germa-
ny, Poland and Austria obtained through recipro-
cal data exchange.

XI1.4 AIR QUALITY INFORMATION
SYSTEM — EMISSION DATABASE

CHMI is responsible for methodical development
and annual country-wide processing and storage
of records in an emission database. In a time se-
ries since 1984, the emissions part of AQIS stores
reported annual emission data and accompanying
technical data for the most important group of ope-
rators (formerly very large and large sources, de-
signated as REZZO 1). Since the 1990’5, the databa-
se has also encompassed data on sources classified
by the previous legislation among medium-sized
pollution sources (formerly REZZO 2 sources).
Collection of reported data on stationary sources
specified in Annex No. 2 to Act No. 201/2012 Coll.
on protection of the air is performed through the
Integrated System of Fulfilment of Notification Ob-
ligations (ISPOP), introduced by Act No. 25/2008
Coll., on the integrated register of environmental
pollution and integrated system of fulfilling notifi-
cation obligations in the area of the environment
and amending certain laws.

The classification of facilities into categories
REZZO 1 and REZZO 2 is based on the form for
data reported in the summary operating records.
For 2018, the simplified form was used for approx.
43% of the reports according to the conditions sti-
pulated in the introductory text to Annex No. 11 of
Decree No. 415/2012 Coll., on the permissible le-
vel of pollution and its ascertainment and on imple-
mentation of some other provisions of the air pro-
tection act, describing the list of data for summary
operating records. Also, there were data reported
for 462 so-called transferable sources, primarily
recycling waste treatment facilities for construction
waste and asphalt, which may operate throughout
the region within specifications of a permit issued.

X1.5 EMISSION BALANCE

In REZZO 3 database, the emission data are addi-
tionally calculated for other stationary sources not
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vypoctu emisi z domacnosti, kterym se stanovu-
ji emise z lokalniho vytapéni trvale obydlenych
bytl v detailnim tzemnim ¢lenéni.

Databaze REZZO 4 zahrnuje emise mobilnich
zdroji ze sektoru silnicni dopravy, véetn¢ emisi
z otéri pneumatik, brzd a vozovek a emisi z od-
part benzinu z palivovych systému, vypoctené
podle mezinarodni metodiky COPERT. Databaze
dale zahrnuje emise zelezni¢ni, vodni a letecké
dopravy a nesilni¢nich mobilnich zdroji (zeme-
délstvi, stavebnictvi apod.), vypoctené s vyuZi-
tim udaji o spotiebach pohonnych hmot (CSU)
a emisnich faktort.

X1.6 VAZBY ISKO A PREZENTACE
UDAJU

ISKO je navazéno na zdroje dat a kooperujici
systémy, predevSim na monitorovaci sit¢ kvality
ovzdusi, zdroje vykazovanych dat a na prirezové
informacni systémy. Propojeni je realizovano ze-
jména vymeénou dat elektronickou postou, dale na
magnetickych médiich, po komutovanych linkach
a v ptipad¢ dat ze siti automatizovaného imisniho
monitoringu piedev§im s vyuzitim radiového pie-
nosu.

Vybér informaci, tabulek, grafii a mapovych
prezentaci ze Souhrnného tabelarniho ptehledu
i z grafické roCenky Znecisténi ovzdusi na uzemi
Ceské republiky v roce 2018 je dostupny na inter-
netovych strankach CHMU (http://www.chmi.cz),
kde jsou k dispozici i dalsi prehledy vcetné gra-
fickych znazornéni, tykajici se znecisténi ovzdusi.
V zélozce Ovzdusi jsou s malym ¢asovym zpoz-
dénim rovnéz prezentovany aktualni vysledky me-
feni z automatizovanych stanic CHMU a dalgich
organizaci ve form¢ tabulek, tzv. indexu kvality
ovzdusi (IKO), grafii a odhadu plosného rozlozeni
koncentraci PM,,, SO,, NO, a O; vCetné samotné
mapy indexu kvality ovzdusi. Tyto mapy také vstu-
puji do nové zfizené mobilni aplikace CHMU+ pro
operacni systémy Android a i0S. V soucasné dob¢
je k dispozici také aktualni prehled dat z polskych
a rakouskych automatizovanych stanic, v piipa-
d¢ polskych stanic jsou data z provoznich divoda
0 2 hodiny zpozdéna.

X1.7 INOVACE STATNI SITE IMISNIHO
MONITORINGU

V roce 2015 doslo k zasadni inovaci Statni sité
imisniho monitoringu (SSIM), nejvetsi od vy-
budovani celorepublikového automatizované-

specified in Annex No. 2 of Act No. 201/2012 Coll.
on protection of the air, comprising combustion of
fuels in households and other combustion sources
with the rated thermal input lower than 300 kW,
surface use of solvents, filling stations, agricultu-
ral and construction activities, coal mining, fires
of vehicles and buildings, and treatment of waste
and waste-water. The emissions for emission inven-
tories from these sources are identified using data
registered by national statistics and through emi-
ssion factors. For the air quality modelling purpo-
ses, CHMI uses its own calculation model for hou-
sehold emissions determining emissions from the
local heating of permanently inhabited apartments
in a detailed territorial classification.

REZZO0 4 database includes emissions from mobile
sources of the road transport sector including emi-
ssions from tyre and brake wear, road abrasion, and
evaporation of petrol from fuel systems calculated
following the international COPERT methodology.
In addition, the database includes emissions of rail,
water and air transport and off-road mobile sour-
ces (agriculture, construction activities etc.) calcu-
lated using data on fuel consumption (CSO) and
emission factors.

XI.6 TIES BETWEEN AQIS AND DATA
PRESENTATION

AQIS is linked to data sources and cooperating sys-
tems, primarily to air quality monitoring systems,
sources of the reported data and cross-sectional in-
formation systems. The interconnection takes place
particularly through exchange of data by e-mail,
on magnetic media, over switched data lines and,
for data from the automated monitoring network,
primarily through the use of radio transmissions.

Selected information, tables, graphs and map pre-
sentations from the Summary Tabular Survey and
from the graphic yearbook of Air Pollution in the
Czech Republic in 2018 are available on the CHMI
website (http://www.chmi.cz), along with other
surveys, including graphical depiction related to
air pollution. With a brief delay, the Air Quality
selection also provides up-to-date results of mea-
surements from the CHMI automated monitoring
Stations and other organisations in tables, as the
air quality index (AQI), in graphs and as estimates
of the spatial distribution of PM,, SO, NO, and
O; concentrations including a specific map of the
air quality index. These maps are also presented in
a newly developed CHMU+ mobile application for
the Android and iOS operation systems. Currently,
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ho imisniho monitoringu v prvni poloviné 90.
let minulého stoleti. CHMU realizoval v ramci
Opera¢niho programu Zivotni prostiedi projekt
komplexni obnovy techniky pro sledovani a hod-
noceni kvality ovzdusi na celém tzemi Ceské
republiky. Krom¢ samotné pfistrojové techniky
byly obnoveny i kontejnery automatizovanych
stanic vcetné stozart pro meteorologicka cidla.
Sledované lokality a rozsah méteni byly vybrany
v souladu s platnou legislativou, a to zejména
s ohledem na potiebu plosného celorepublikové-
ho hodnoceni kvality ovzdusi. Optimalizace mé-
fici sité vedla na jedné stran¢ k omezeni ¢i zruseni
meéfeni v nékterych lokalitach a naopak k piesunu
¢i vybudovani 10 méficich lokalit v mistech, kde
doposud souvislé sledovani kvality ovzdusi chy-
bélo a kde je potfebné pro mapovani a hodnoceni
kvality ovzdusi na uzemi CR. Na péti lokalitach
pak doslo ke zméné méticiho programu z manu-
alnitho na automaticky, coz pfineslo kromé po-
drobnéjsich informaci o kvalité ovzdusi rovnéz
zlepSeni informovanosti obyvatel o aktualnim
znec€is$téni ovzdusi. Inovace SSIM byla zahajena
v poloving tnora a dokonc¢ena k 30. zati 2015.

V ramci projektu bylo inovovano 98 automatizo-
vanych méficich stanic (napf. obr. X1.3 a XI1.4).
Na dalsich 27 lokalitach byly samostatn¢ osazeny
nové vzorkovace pro odbéry vzorkli uréenych pro
podrobnou laboratorni analyzu (obr. XI.6). Bylo
pofizeno i 14 automatickych kolektort srazek pro
naslednou chemickou analyzu srazkovych vod.
Celkem bylo obménéno témét 500 zatizeni. Ze-
jména vymeéna kontejnerti automatickych stanici
kladla velké naroky na logistické zabezpeceni
celé akce, kdy bylo nutné koordinovat ¢innost né¢-
kolika dodavatelt a casto i pirekonavat neptizen
pocasi, ktera zvlast¢ na venkovskych stanicich
komplikovala dopravu a umisténi kontejnera.

Do laboratofi kvality ovzdusi byly pofizeny ana-
lytické pristroje, které zvysily pfesnost a spoleh-
livost laboratornich analyz. Za zminku stoji napf.
laboratof na stanoveni koncentraci PAH (obr.
XL.5).

Observatot TuSimice byla vybavena specidlni
meteorologickou technikou pro sledovani po-
mert v mezni vrstvé atmosféry (meteorologicka
¢idla v nekolika trovnich nad zemi a akusticky
radar — SODAR, obr. XI.7). Na AMS Ttinec-Kos-
mos a Véinovice sleduji mezni vrstvu atmosféry
ceilometry (pfistroje pro meéfeni vysky spodni
zakladny oblacnosti pomoci laseru). Informace
z téchto zafizeni jsou diilezité pro ¢innost Smo-
gového varovného a regulac¢niho systému a pro

there is also available an up to date review of data
from the Polish and Austrian automated stations,
in the case of Polish stations the data are delayed
by two hours.

XI.7 UPGRADING OF THE
NATIONAL AIR QUALITY
MONITORING NETWORK

The National Air Quality Monitoring Network
(NAQMN) underwent a major upgrading in 2015,
the largest one since the establishment of country-
-wide automated air quality monitoring in the first
half of the 1990%. Within the Operational Pro-
gramme Environment, CHMI implemented a pro-
Jject of comprehensive upgrading of the air quality
monitoring and evaluating technology throughout
all of the Czech Republic. In addition to the instru-
mentation, the containers of the automated stations
were also upgraded, including the masts for me-
teorological sensors. The monitored locations and
scope of measurements were selected in accordan-
ce with the valid legislation, in particular in relati-
on to the need for country-wide air quality evalua-
tion. Optimisation of the monitoring network led
both to reduction or termination of measurements
at some locations and also to the moving or con-
struction of 10 completely monitoring stations at
sites where continuous air quality monitoring was
lacking and where it is required for mapping and
evaluating air quality in the territory of the Czech
Republic. Thus, the monitoring programs at five
locations were changed from manual to automatic,
providing not only more detailed information on air
quality but also ensuring greater public awareness
of the current air pollution situation. Upgrading of
NAQOMN was commenced in the middle of Februa-
ry and completed on 30 September 2015.

Within the project, 98 automated monitoring sta-
tions were updated (e.g. Fig. XI.3 and X1.4). New
samplers were separately installed at a further 27
locations for taking samples intended for detailed
laboratory analysis (Fig. X1.6). 14 automated pre-
cipitation collectors were acquired for subsequent
chemical analysis of precipitation water. Near-
ly 500 devices were replaced. The replacement
of containers at automated stations placed gre-
at demands on the logistical aspects of the whole
undertaking, where it was necessary to coordinate
the work of several suppliers and frequently also
overcome adverse weather conditions, which com-
plicated transport and installation of containers,
especially at rural locations.
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zpiesnéni hodnoceni kvality ovzdu$i zejména
pomoci matematickych modelt transportu a roz-
ptylu znecisténi. Pro posledné jmenované aktivity
byl zakoupen i vypocetni server.

Uspésna realizace projektu umoznila CHMU
1 nadale zachovat vysokou uroven sledovani

a hodnoceni kvality ovzdusi v CR a dale zpiesnit
a rozvinout klicové aktivity v této oblasti.

Analytical instruments were provided for the air
quality laboratories to increase the precision and
reliability of laboratory analyses. Noteworthy
equipment includes, for example, a laboratory for
determination of PAHs concentrations (Fig. XI.5).

The Tusimice observatory was equipped with spe-
cial meteorological technology for monitoring the
relations in the boundary layer of the atmosphere
(meteorological sensors at several levels above the
ground and acoustic radar — SODAR, Fig. X1.7).
The boundary layer of the atmosphere is monitored
at AMS Trinec-Kosmos and Vérnovice using cei-
lometers (devices for measuring the height of the
lower cloud base using a laser beam). Informati-
on from these devices is important for the work of
the Smog Warning and Regulatory System and for
improving the quality of air quality evaluations,
especially using mathematical models of polluti-
on transport and dispersion. A computation server
was purchased for the latter purpose.

Successful implementation of the project enabled
CHMI to continue to maintain a high standard of
air quality monitoring and evaluation in the Czech
Republic and to further improve and develop key
activities in this area.
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Fig. XI.1b Ties of the AQIS to data sources and co-operating systems, 2018
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Obr. XI.2 Vyvoj monitoringu zakladnich znec€ist'ujicich latek u vybranych organizaci
Fig. X1.2 Monitoring of basic pollutants in selected organisations — development
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Obr. XI.3 Stanice AIM TéSnovice
(foto: CHMU, pobocka Brno)

Fig. X1.3 AIM station TésSnovice
(photo: CHMI, Brno Regional Office)

Obr. XI1.5 Laboratof na stanoveni koncentraci
PAH ve venkovnim ovzdusi, Usti n.L. - Koékov
(foto: CHMU, pobocéka Usti nad Labem)

Fig. X1.5 Laboratory for determination of PAH
concentrations in ambient air, Usti n. Labem-
-Koékov (photo: CHMI, Usti nad Labem Regional

Office)

Obr. XI.7 Observator TuSimice (foto: P. Bauerova)
Fig. XI1.7 Tusimice observatory
(photo: P. Bauerova)

Obr. XI.4 Observator KosSetice

(foto: CHMU, Observator Kosetice)
Fig. X1.4 KoSetice Observatory
(photo: CHMI, KoSetice Observatory)

Obr. X1.6 Stanice MIM Vyskov — vzorkovac
(CHMU, poboéka Brno)

Fig. XI.6 MIM station VySkov — sampler
(photo: CHMI, Brno Regional Office)
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XIl. CREATION OF AMBIENT AIR POLLUTION MAPS

XIl. TVORBA MAP ZNECISTENI
ovzDUSi

Smérnice 2008/50/ES o kvalité vnéjsiho ovzdusi
a CistS8im ovzdusi pro Evropu, kterd je promitnu-
ta do Ceské legislativy (mj. vyhlaska ¢. 330/2012
Sb.), vyzaduje, aby kvalita ovzdusi byla hodnocena
ve vSech zondch a aglomeracich kazdého ¢lenské-
ho statu. Dale vyzaduje, aby primarnim zdrojem
hodnoceni byly vysledky stacionarnich méteni.
Nameétené koncentrace mohou byt pifi tvorbé map
znecCist'ujicich latek doplnény modelovanim a indi-
kativnim méfenim, aby vysledny odhad poskytoval
dostate¢né informace o prostorovém rozlozeni kon-
centraci znecist'ujicich latek v ovzdusi. Pozadavek,
aby stacionarni méfeni byla pouzita jako primarni
zdroj informaci, se vztahuje zejména na oblasti,
v nichz koncentrace znecistujicich latek prekracuji
horni mez pro posuzovani. Z divodu jednotnosti
metodiky tvorby map je tento pozadavek aplikovan
pro celé uzemi CR.

Zakladnim zdrojem dat pro tvorbu map zneciste-
ni ovzdusi jsou tedy koncentrace znecistujicich
latek namétené na jednotlivych méficich stani-
cich. Méficich stanic je jen omezeny pocet. Krome
meéfenych (primarnich) dat jsou proto pro potieby
mapovani vyuzita i rizna doplikova (sekundérni)
data, kterd poskytuji komplexni informaci o celém
uzemi a zaroven vykazuji regresni zavislost s me-
fenymi daty. Hlavnim sekundarnim zdrojem infor-
maci jsou modely transportu a rozptylu znecist'uji-
cich latek, které jsou zalozeny na datech z emisnich
inventur a na meteorologickych datech. V CR je
vyuzivan zejména Eulerovsky chemicky disperz-
ni model CAMXx, doplitkové téz Gaussovsky mo-
del SYMOS a evropsky Eulerovsky model EMEP.
Dale jsou to v ptipadé jednotlivych znecist'ujicich
latek napt. nadmotska vyska ¢i populac¢ni hustota
(podrobnosti v Ptiloze I). Pfi kombinaci primarnich
a sekundarnich dat je vyuzito jak piesnosti primar-
nich méfenych dat, tak komplexniho pokryti celé-
ho uzemi daty sekundarnimi. Pfi pravidelné tvor-
bé map pro rocenku je pouzivan linedrni regresni
model s naslednou interpolaci jeho rezidui. Jakozto
interpolacni metody jsou pouzivany kriging a IDW
(podrobnosti v Ptiloze I).

Mestské a venkovské znecisténi ma odlisny cha-
rakter, méstské znecisténi je vlivem emisi obecné
vys$si nez znecisténi venkovské. Vyjimkou je zne-
¢isténi pfizemnim ozonem, u kterého je tomu na-
opak. Méstské a venkovské mapy jsou proto tvo-
feny samostatné, vysledna mapa vznika slou¢enim
meéstské a venkovské mapy pomoci gridu populac-

XIl. CREATION OF AMBIENT AIR
POLLUTION MAPS

Directive No. 2008/50/EC on ambient air quality
and on cleaner air for Europe, which is implemented
into the Czech legislation (i.a. Decree No. 330/2012
Coll.), requires that the air quality be evaluated in all
the zones and agglomerations of each member sta-
te. It further requires that the primary source of the
evaluation be the results of stationary measurements.
In the creation of air pollution maps, the measured
concentrations may be supplemented by modelling
and indicative measurements, so that the resultant es-
timate provides sufficient information on the spatial
distribution of the pollutant concentrations in the air.
The requirement to use stationary measurements as
primary sources of information is related especially
to areas in which the pollutant concentrations exceed
the upper assessment threshold. This requirement is
applied for the whole territory of the Czech Republic
to ensure uniformity of the map creation methodology.

The basic source of data for creating air pollution maps
thus consists in the pollutant concentrations measured
at the individual monitoring stations. There are only
a limited number of monitoring stations. In addition to
the measured (primary) data, creation of maps is also
based on the use of various supplementary (secondary)
data, which provide comprehensive information about
the entire territory and simultaneously exhibit regre-
ssion dependence on the measured data. The main
secondary source of information consists in models
of pollution transport and dispersion, based on data
from emission inventories and meteorological data.
In the Czech Republic, mainly the Eulerian chemical
dispersion model CAMx is used, supplemented by the
SYMOS Gaussian model and the European EMEP
Eulerian model. In addition, for individual pollutants,
data are used on the altitude and population density
(for details, see Annex I). Combination of primary and
secondary data is based on both the precision of the
primary measured data and complete coverage of the
whole territory by the secondary data. In regular map
creation for the yearbook, the linear regression model
is used with subsequent interpolation of its residuals.
The kriging and IDW models are used as interpolation
methods (for details, see Annex I).

Urban and rural air pollution have different charac-
ter, in general, urban pollution is affected by emissi-
ons and is generally higher than rural air pollution.
However, air pollution by ground-level ozone, whe-
re conditions are the opposite, is an exception. Thus
urban and rural maps are created independently and
the resultant map is a product of combination of the
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ni hustoty. V piipadé¢ nékterych znecistujicich latek
(Priloha 1) je krom¢ meéstské a venkovské vrstvy
uvazovana jesSt¢ vrstva dopravni. Tato vrstva je
sloucena s méstskou a venkovskou pozad’ovou vrst-
vou pomoci gridu emisi z dopravy. Pro konstrukci
venkovské mapy jsou jako primarni data pouziva-
na méfend imisni data z pozad’'ovych venkovskych
stanic. V pripad¢ méstské mapy to jsou imisni data
z méstskych a predméstskych pozad’ovych stanic.
U pripadné dopravni vrstvy to jsou data z doprav-
nich stanic. VyuZzivano je ptitom klasifikace jednot-
livych stanic podle databaze ISKO.

Mapy jsou vytvareny v prostiedi geografickych in-
formacnich systému (GIS). Jako zdroj dat je vyu-
zivana zejména relacni databaze naméfenych imisi
a chemického slozeni atmosférickych srazek ISKO.
Mapy jsou konstruovany v prostorovém rozliSeni
Ix1 km, v projekci Gauss-Kriigerova zobrazeni.
Detailni specifikace mapovani pro jednotlivé zne-
¢istujici latky je uvedena v Ptiloze .

Jako podklady pro zakladni geografické a tematic-
ké vrstvy ve standardizované projekci (konformni
Gauss-Kriigerovo zobrazeni) jsou od roku 1994
pouzivany digitalni vrstyy DMU 200, DMR-2,
DMU2S a pozdéji ZABAGED. V poslednich letech
jsou pro aktualni vrstvy administrativniho ¢lenéni
vyuzivany podklady poskytnuté CSU.

Mapovani venkovské a méstské
(resp. dopravni) vrstvy

Mapy venkovského a méstského pozad’ového zne-
¢isténi (a pfipadné dopravniho znecisténi) jsou
pripravovany zvlast, jsou konstruovany pomoci
kombinace primarnich (méfenych) a sekundarnich
(modelovych a dalsich doplnkovych) dat (Horalek
et al. 2007). Pouzivanou metodikou je linearni re-
gresni model s prostorovou interpolaci jeho rezi-
dui. Tato metodika umoziuje pouziti doplikovych
dat pro celé mapované tizemi. V piipad¢, ze nee-
xistuji vhodna doplnkova data, pouzije se prosta in-
terpolace métenych dat. Odhad je pocitdn pomoci
vztahu: (D)

Z2(s))=c+a, X, (so)+az.Xz(so)+...+ap.Xp(so)+77(s0)

kde Z(s,) je odhadnuta hodnota koncentrace
v bodé s,
Xi(s) jsouruzné doplnkové parametry v bodé
sopro;=1,2,...p,
¢, ay, @,,... jsou parametry linearniho regresniho
modelu,

n(so) je prostorova interpolace rezidui linearniho

urban and rural maps using the grid of population
density. For a number of pollutants (Annex 1), the tra-
ffic layer is considered in addition to the urban and
rural layers. This layer is merged with the urban and
rural background layers using the grid of traffic emi-
ssions. The measured air pollution data from the bac-
kground rural stations are used as primary data for
construction of rural maps. Air pollution data from
urban and suburban background stations are used for
urban maps. Data from traffic stations are used for
the traffic layers. Simultaneously, the individual sta-
tions are classified according to the AQIS database.

The maps are created using geographic informati-
on systems (G1S). The main data source is the AQIS
relational database of measured emissions and the
chemical composition of atmospheric precipita-
tion. The maps are constructed with spatial reso-
lution of Ix1 km, in the Gauss-Kriiger projection.
Annex I gives detailed specification of mapping for
the individual pollutants.

Since 1994, the digital DMU 200, DMR-2, DMU25
and later the ZABAGED layers have been used as
a foundation for the basic geographic and thema-
tic layers in the standard projection (Gauss-Kriiger
conformal projection). In recent years, the basic in-
formation provided by CSO has been used for up-
-dated layers of administrative classification.

Mapping of rural and urban (or traffic) layers

Maps of rural and urban background pollution (and,
where applicable, also traffic pollution) are prepa-
red separately, constructed on the basis of combina-
tions of primary (measured) and secondary (model
and other supplementary) data (Horalek et al. 2007)
The methodology employed consists in the linear re-
gression model with spatial interpolation of its resi-
duals. This methodology enables the use of supple-
mentary data for the entire mapped territory. Where
there are no suitable supplementary data, simple
interpolation of the measured data is employed. The
estimate is calculated using the relationship: (1)

Z(so)=c+a1.X1(sO)+az.Xz(sO)+...+ap.Xp(s0)+r7(s0)

where Z(s,) is the estimated concentration value
at point s,

Xi(s) are the various supplementary para-
meters at point s, fori =1, 2, ...p,

G, ay, ... arethe parameters of the linear regre-
ssion model,
n(so)  is the spatial interpolation of the residuals

of the linear regression model at point s,
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regresniho modelu v bod€ s, spoctena
na zakladé rezidui v bodech métenti.

Interpolace je provadéna bud’ pomoci metody va-
zeni pirevracenou hodnotou vzdalenosti (IDW),
nebo pomoci obycejného krigingu (specifikace pro
jednotlivé znecistujici latky v Priloze I). Metoda
IDW je jednoducha deterministickd metoda, kdy
vaha jednotlivych méficich stanic v interpolaci
zavisi jen na jejich vzdalenosti od odhadovaného
bodu. Kriging je oproti tomu pokrocilejsi geosta-
tisticka metoda, ktera zohlediuje strukturu imisni-
ho pole. Vyhodou metody IDW ovsem je, ze tato
interpolace respektuje namétené hodnoty v bodech
m¢éficich stanic. Kriging naméfené hodnoty obecné
nerespektuje. UrCitym feSenim je interpolace po-
moci krigingu, pfi¢emz na jeho rezidua v mistech
méfteni je jesté aplikovana IDW.

Interpolace rezidui pomoci IDW je pocitana pomo-
ci vztahu

B
RGs,) =3 ®

M-
‘H
Y

kde R(so) je odhad pole rezidui v bodé s,,

R(s) je reziduum linearniho regresniho
modelu v misté mérfenti s;,

N je pocet okolnich stanic pouzitych pfti
interpolaci,

do; je vzdalenost mezi body s, a s;,

B je vaha.

V ptipadé obycejného krigingu je interpolace rezi-
dui pocitana pomoci vztahu

A~ N n

R(SO) = Z/IiR(Si) pf‘i Zﬂ’i =1 (3)
i=1 i=1

kde

A, ..., Ay jsou véhy odhadované na zaklade

odhadnutého variogramu (viz nize),

R(s;)  je reziduum linearniho regresniho modelu
v misté méfenti s,.

Variogram vyjadiuje zavislost mezibodové variabi-
lity na vzdjemné vzdalenosti bodi, je mirou prosto-
rové korelace (napt. Cressie 1993). Variogram je
odhadnut prolozenim sférické kiivky empirickym
variogramem, ktery je poc¢itan pomoci vztahu

calculated on the basis of the residuals at
the points of measurement.

The interpolation is performed either using the inver-
se distance weighting method (IDW) or using the or-
dinary kriging (specification for individual pollutants
is given in Annex ). The IDW method is a simple
deterministic method, where the weight of the indivi-
dual measuring stations in the interpolation depends
only on their distance from the estimated point. On
the other hand, kriging is a more advanced geostati-
stical method taking into account the structure of the
air pollution field. However, the IDW method has the
advantage that this interpolation respects the mea-
sured values in the points of the measuring stations.
Kriging does not, in general, respect the measured va-
lues. A solution lies in interpolation using kriging and
applying IDW to its residuals at the measuring sites.

Interpolation of residuals using IDW is calculated
using the relationship

WEE @
ZL

i=l dOtﬁ
where R(s,) is the estimate of the field of resi-
duals at point s,,

R(s;)  is the residual of the linear regression mo-
del at the measuring site s;,

N is the number of surrounding stations used
in the interpolation,

do; is the distance between points s, and s,

S is the weight.

For ordinary kriging, the interpolation of the resi-
duals is calculated using the relationship

RGs) =D ARG) at DA =1 G

where

Aty ., Ay are the weights estimated on the basis
of the estimated variogram (see below),

R(s)

is the residual of the linear regression mo-
del at the measuring site s,.

The variogram expresses the dependence of the
variability between points on the mutual distance
between the points, and is a measure of the spatial
correlation (e.g Cressie 1993). A variogram is esti-
mated by fitting a spherical curve with an empirical
variogram calculated using the relationship
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L@
> (RGs)=RGs)))

ijid=ho

1
2v,()="

kde

2y,(d) je empiricky variogram pole rezidui,
R(s;), R(s;) jsourezidua v bodech méteni s; a s,
d; je vzdalenost bodl s; a s;,

n je pocet dvojic stanic s; a
vzajemna vzdalenost je /+d

s, jejichz

0 je tolerance.

Stféricka kiivka a parametry variogramu range,
nugget a sill jsou ilustrovany na obr. XII.1.

Spoctené méstské a venkovské (a ptipadné doprav-
ni) vrstvy jsou nasledné slouceny.

Slouceni méstské a venkovské (a pripadné do-
pravni) vrstvy

Pro slouceni méstské a venkovské vrstvy je vyuzi-
vana vrstva populacni hustoty (Horalek et al. 2007;
De Smet et al. 2011). Slouceni se provadi pomoci
vztahu

(4)
(R(s) R(s))f

£

1
2v,(h)= 0

where 2y.(d) is an empirical variogram of the

field of residuals,
R(sy), R(s;) are the residuals at measuring points s; and s,
d; is the distance between points s; and s,

n is the number of pairs of stations s; and s,
whose mutual distance is h=6 and

0 is the tolerance.

The spherical curve and the variogram range,
nugget and sill are illustrated in Fig. XII.1.

The calculated urban and rural (and, as appropria-
te, also traffic) layers are subsequently merged.

Merging of urban and rural (and, as appropriate,
traffic) layers

The population density layer is used for merging
the urban and rural layers (Hordlek et al. 2007,
De Smet et al. 2011). Merging is carried out using
the relationship

Z(So)zzr(so) pro/ for a(s,) <o, (5)
a, —als a(s,)—a, »
=A Z L(s)+ L-Zu(so) pro/for o, <a(s,)<a,
o, — a, —a,

=7, (s,) pro/for  a(s,)=a,
kde where Z(s)) is the final estimate of the concent-
, ) , . ration at point s,
Z(sy)  je vysledny odhad koncentrace v bode¢ s,

Zr(so), Zu(so) je koncentrace v bodé¢ s, pro

venkovskou, resp. méstskou mapu,

a(so)

a; o

je hustota populace v bod¢ s,

jsou Kklasifikacni intervaly piislusné
k populaéni hustoté (Pfiloha I).

Cely koncept oddéleného mapovani venkovského
a méstského znecisténi je zalozen na piedpokladu,
7€ 2,(50) < Zu(so) pro vSechny beézné zne€ist'ujici lat-
ky kromé ozonu, resp. Z.(sy) > Z,(s,) pro ozon. Pro
oblasti, kde tento pedpoklad neni splnén, se pouzije
vrstva vytvorena obdobné jako méstska i venkovska
vrstva, nicméné na zakladé veskerych pozadovych
stanic, bez rozliSeni na méstské a venkovskeé.

V ptipadé, Ze je u dané znecist'ujici latky mapova-
no i dopravni znecisténi, pficte se dopravni vrstva
k pozad'ové (slouc¢ené méstské a venkovské) vrstve
za pomoci gridu emisi z dopravy:

ZAr(SO)J Zl{ (SO)

is the concentration at point s, for
the rural or urban map,

a(sy)

a;

is the population density at point s,

are the classification intervals correspon-
ding to the population density (Annex I).

The entire concept of separate mapping of rural
and urban pollution is based on the assumption
that Z,(s,) < Z,(s,) for all common pollutants except
for ozone, where Z,.(so) > Zl,(so) for ozone. For areas
where this assumption is not fulfilled, a layer crea-
ted similarly to the urban and rural layers is used;
nonetheless, it is created on the basis of all the bac-
kground stations without distinguishing between
urban and rural stations.

1If traffic pollution is also mapped for the relevant
pollutant, the traffic layer is added to the bac-
kground (merged urban and rural) layer using the
grid of traffic emissions:
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Z(So) = Zh(so)
2 1 —-7(s 7(s T
=.Zb(s0)+.[ (50) Z,(s)+ 2L (S0) =7
3 3\ 7, -1, T, T,
2 A
ZEZ,,(SO)—G— Z,(s¢)
kde where
Z(sy)  je vysledny odhad koncentrace v bodé s, Z(s0)
Zy(sy) je koncentrace v bodé s, pro pozadovou i
vIstvu, Zy(s0)
Z(so) je koncentrace v bodé s, pro dopravni vrst- i
vu, Z,(s0)
7(s¢)  jsou emise z dopravy v bode¢ s,
7,7, jsou klasifikacni intervaly pfislusné t(so/
k emisim z dopravy (Ptiloha I). Ty, T

Vyse uvedena funkce je zaloZena na predpokladu,
7e Zy(so) < Zi(so) pro bézné znecistujici latky kro-
mé ozonu, resp. Zy(so) > Zi(s,) pro ozon. Pro ob-
lasti, kde tento predpoklad neni splnén, se pouZzije
pozad’ova vrstva Z,(so).

i

where
layer

Z, (So)j pro / for

(6)

pro/for z(s,) <t

T, <7(8)) <7,

pro/for t(sy) =7,

is the final estimate of the concentration at
point sy,

is the concentration at point s, for the bac-
kground layer,

is the concentration at point s, for the tra-
ffic layer,
are the emissions from traffic at point s,

are classification intervals corresponding
to emissions from traffic (Annex I).

The above function is based on the assumption that
Zy(s0) < Z,(s4) for common pollutants, except ozone,

Zy(s0) = Z(so) for ozone. The background
is used for areas where this assumption is

not fulfilled.

e

¢ pozorovani
observations

nugget
(zbytkovy

rozptyl) range (rozsah)

T

modelova funkc
model function

W

sill
(prah)

vzdalenost / distance (h)

v

Obr. XII.1 Diagram znazornujici parametry variogramu a prolozenou sférickou krivku
Fig. Xll.1 Diagram showing the variogram parameters and the fitted spherical function

CHMU -

Informaéni systém kvality ovzdusi

CHMI - Air Quality Information System

265

Zneé&isténi ovzdusi na uzemi Ceské republiky v roce 2018
Air Pollution in the Czech Republic 2018



Xlll. TABULKY
Xlll. TABLES

XIlll. TABULKY

Xlll. TABLES

Tab. XIIl.1 Stanice s nejvysSSimi pocty prekroceni 24hod. limitu PM,,
Tab. XlII.1 Stations with the highest numbers of exceedances of the 24-hour limit value of PM,,

Max. 24h 36. nejvyssi 24h
DL Klasifikace koncentrace koncentrace
Lokalita Okres Vlastnik méfeni L 36th highest
KMPL Locality District Owner | Measuring Cla?SIﬁca- PLV | Max. Zj-h?ur 24-hour
method fon concen ri fon concentration
[Ug-m 1 [ug_m—3]
TVERA |Véfriovice Karvina CHMU RADIO B/R/AI-NCI 94 271.9 93.0
TOREK (Zja”a"a'Rad"a"'Ce Ostrava-mésto  [ZU, SMOva |OPEL IIS/IR 89 212.4 76.8
TOPRA |Ostrava-Pfivoz Ostrava-mésto  |CHMU RADIO I/U/R 87 174.8 76.2
TRYCA |Rychvald Karvina CHMU RADIO B/U/R 73 241.8 78.0
TKARA |Karvina Karvina CHMU RADIO B/U/R 70 229.0 76.2
TOROK 8§tgva'Rad"a“i°e Ostrava-mésto  |ZU, SMOva |RADIO  |B/SIR 70 214.3 747
THARA [Havifov Karvina CHMU RADIO B/U/R 70 199.8 69.0
TCTNA |Cesky T&sin Karvina CHMU RADIO  [B/UR 69 2221 71.1
TSUNA |Sunychl Karvina CEZ CD)IPOT O-RA- | s/m 67 252.6 76.9
SKLSA |Kladno-Svermov Kladno CHMU RADIO B/U/RI 65 113.0 63.0
TOFFA |Ostrava-Fifejdy Ostrava-mésto  [CHMU RADIO B/UIR 64 169.8 67.4
ULOMA |Lom Most CHMU RADIO B/R/IN-NCI 62 118.7 60.5
TTRKA [Tfinec-Kanada Frydek-Mistek SMTF. RADIO B/S/RN 60 213.9 60.1
TOZRA |Ostrava-Zabreh Ostrava-mésto  |CHMU RADIO B/U/R 59 185.5 63.2
TFMIA  |Frydek-Mistek Frydek-Mistek CHMU RADIO B/S/IR 55 172.2 60.5
TTROA |Tfinec-Kosmos Frydek-Mistek  |CHMU RADIO B/UR 53 218.0 62.0
AVRSA |[Praha 10-Vrsovice |Praha 10 CHMU RADIO T/UIR 53 111.0 57.8
UMOMA |Most Most CHMU RADIO B/UR 53 105.7 54.8
ZUHRA |Uherské Hradisté  |Uherské Hradisté | CHMU RADIO T/U/RC 52 134.8 55.7
TTRAM |Tfinec-Konska Frydek-Mistek CHMU,MSK |GRV I/S/IIRA 50 194.4 59.0
THAOA [Havifov Ostrava-mésto  |ZU, SMHa |TEOM B/U/R 49 191.4 54.8
ALERA |Letisté Praha Praha 6 Letisté Pr RADIO T/SIC 49 126.7 57.0
ZVMZA |Vala$ské Mezifici  |Vsetin CHMU RADIO B/U/R 48 171.0 56.9
TOVKA |Opava-Katefinky Opava CHMU RADIO B/U/R 48 135.3 54.9
TOKUA |[Ostrava-Kuncicky |Ostrava-meésto ZU, MSK RADIO I/S/RI 48 132.2 57.1
TSTDA |Studénka Novy Ji¢in CHMU RADIO B/R/A-NCI 47 156.8 57.8
BBNVA sggi’)'u‘mz (hot | Bmo-mesto CHMU OPEL TIUR 47 115.4 54.4
AKALA |Praha 8-Karlin Praha 8 CHMU RADIO T/U/IC 46 90.1 51.9
TTRRM |Tfinec-Nebory Frydek-Mistek CHMU,MSK [GRV B/S/RNI 44 194.7 57.6
UDCMA |Décin Décin CHMU RADIO B/U/R 44 88.3 52.9
TOMHK gztr;a"a"\"a”é”s"é Ostrava-mésto  |ZU, SMOva [RADIO  |VU/IR 43 133.9 55.5
MBELA |Bélotin Prerov CHMU RADIO B/R/A-NCI 42 121.7 524
SBERA |Beroun Beroun CHMU RADIO T/U/RCI 42 93.4 53.3
TPISM |Pise¢na Frydek-Mistek CHMU GRV B/R/AN-NCI 40 226.8 53.0
ALEGA |Praha2-legerova |\p .5 CHMU OPEL T/URC 40 107.8 52.1
(hot spot)
ZOTMA |Otrokovice-mésto  |Zlin MOTRO OPEL T/U/RIC 39 128.3 52.1
MPRRA |Pferov Prerov CHMU RADIO B/U/CR 39 123.3 51.5
EMTPA |Moravska Trebova - g . CHMU  [RADIO  [BIUR 39 105.8 50.9
Piaristicka.
UULMA |Usti n.L.-mésto Usti nad Labem |CHMU RADIO B/U/RC 39 85.3 50.8
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Max.24n | 36- neivyssi24h
G Klasifikace koncentrace EITEALEED
Lokalita Okres Vlastnik meéfeni . 36th highest
KMPL Locality District Owner | Measuring ClatSiSInﬂca- pLV gi)gei‘;;gg:’: 24-hour
method ° o concentration
[bg.m™] [ug.m~]
TOPOM 8&‘;76&%““/ Ostrava-mésto  |GHMU  |GRV BISIR 38 136.9 517
ASMIA |Praha 5-Smichov  |Praha 5 CHMU RADIO  |T/UIRC 38 97.3 52.3
UULDA |VStinL-VSebofickd) i oyt abem [GHMU  |OPEL  |T/URC 38 89.7 50.5
(hot spot)
AREPA :T;;ha“”' Repub- | b aha 1 CHMU  |RADIO  |BIUIC 38 89.5 515
TOPDA ggtrava'P°r“ba' Ostrava-mésto  |ZU, SMOva [TEOM  |TIUR 37 134.0 515
MOLJA |Olomouc-Hej&in  |Olomouc CHMU RADIO  [B/UR 36 97.8 50.4
USTEA |Steti Litomé&fice MSTE OPEL B/UR 34 98.4 49.3
ZZ7ZSA |Zlin - 28 Kvitkova  |ZIin MZLI RADIO  [B/UR 33 109.0 483
APRUA ;Lfgam'mmy' Praha 10 EHMU RADIO  |T/UAC 33 106.5 49.3
BBDNA |BMO - Détska Bmo-mésto  |CHMU RADIO  |B/UIRC 32 86.6 488
nemocnice
PSTAM |Stafkov Domazlice CHMU GRV B/SIR 32 81.0 49.0
BBNYA |Brno-Tufany Brno-mésto CHMU RADIO B/S/R 31 125.6 47.8
MPSTA |Prostgjov Prost&jov CHMU RADIO  [B/UR 29 1115 479
UCHMA |Chomutov Chomutov CHMU RADIO B/UR 29 98.7 48.0
TOSGM |Ostravice-golf Frydek-Mistek  |CHMU GRV B/R/NA-REG| 28 168.4 41.6
TOHBA |Ostrava-Hrabova Ostrava-mésto  |ZU, MSK RADIO I/SIRI 28 133.1 45.9
ZTNVA |Té&Snovice Krom&fiz CHMU RADIO  |B/R/A-REG | 28 133.1 47.3
AVYNA |Praha 9-Viyso¢any |Praha 9 CHMU RADIO  |T/UICR 28 98.0 475
CTABA |Tabor Tabor CHMU RADIO  |T/U/RC 28 88.8 459
BZNOA |Znojmo Znojmo CHMU RADIO B/S/RN 27 83.3 48.0
UTUSA |Tugimice Chomutov CHMU RADIO  [B/RIANCI | 26 93.7 458
ULTTA |Litoméfice Litomé&fice CHMU RADIO  [B/UR 26 87.7 445
UTPMA |Teplice Teplice CHMU RADIO  [B/UR 26 80.3 46.0
ZZLNA |ZIin Zlin CHMU RADIO  |B/S/IRN 25 118.6 443
BLOCM |Lovéice Hodonin CHMU GRV B/R/AN-REG| 25 97.8 447
UDROA |Drouzkovice Chomutov CEZ 8|P0T O-RA-1ir/A 24 123.8 44.0
SMBOA |Mlad4 Boleslav Mlada Boleslav  |CHMU RADIO  [B/UR 24 96.4 42,9
HTRTA llz‘;tno"'Tka'CO"' Trutnov CHMU RADIO  |B/UR 23 77.2 425
BVYSM |Vygkov Vygkov CHMU GRV B/S/RA 22 93.8 44.0
ARIEA SP;";C"" 2Riegrovy | aha 2 CHMU RADIO  |B/UNR 22 93.0 433
ASUCA |Praha 6-Suchdol  |Praha 6 CHMU RADIO  |B/SIR 22 88.9 44.2
ZVSHM |Vsetin - hvézdarna |Vsetin CHMU GRV B/S/RN 21 135.8 44.1
SBRLM |Brandys n. Labem |Praha-vychod |CHMU GRV B/S/R 21 78.0 43.0
BBNFM |Brno-Kroftova Brno-mésto CHMU GRV T/UR 21 74.8 43.6
MDSTM |Dolni Studénky Sumperk CHMU GRV B/R/A-NCI 20 97.0 43.0
AKOBA |Praha 8-Kobylisy |Praha 8 CHMU RADIO  |B/SIR 19 107.1 417
SRORA |Rozdalovice-Ruska |Nymburk CHMU RADIO  |B/R/A-NCI 19 96.0 423
BHODA [Hodonin Hodonin ZU-Ostrava |OPEL B/U/R 19 82.6 39.3
HHKBA |radecKralove- |, oo Krdlove |GHMU RADIO  |T/URC 19 76.5 437
-Brnénska
BBMAA |Brno-Arboretum Brno-mésto SMBrno RADIO B/U/RN 19 75.0 43.9
SKLMA |Kladno-stfed mésta |Kladno CHMU RADIO B/UR 17 93.5 38.8
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Tab. XIII.2 Stanice s nejvy$simi hodnotami roénich priimérnych koncentraci PM,,
Tab. XlII.2 Stations with the highest values of annual average concentrations of PM,,

Air Pollution in the Czech Republic 2018

CHMI - Air Quality Information System

Ro¢ni
pL Iiokali.ta Okres Viastnik Me;;‘;‘;as Lrl';ifge”i Kiasifikace k°l°;’n”:;a;ce
ocality District Owner method Classification ST
[ug.m~]
TOREK Ostrava-Radvanice ZU | Ostrava-mésto ZU, SMOva OPEL I/S/IR 44.0
TVERA Véfnovice Karvina CHMU RADIO B/R/AI-NCI 43.6
TOPRA | Ostrava-Pfivoz Ostrava-mésto | CHMU RADIO I/U/IR 40.8
TRYCA Rychvald Karvina CHMU RADIO B/U/R 39.6
TKARA Karvina Karvina CHMU RADIO B/U/R 39.1
TCTNA | Cesky T&sin Karvina CHMU RADIO B/IUR 38.4
THARA Havifov Karvina CHMU RADIO B/U/R 37.4
TOROK 8§%ava'Radva”i°e Ostrava-mésto | ZU, SMOva | RADIO B/S/R 374
TOFFA Ostrava-Fifejdy Ostrava-mésto CHMU RADIO B/U/R 36.2
TSUNA Sunychl Karvina CEZ OPTO-RADIO I/SIA 36.2
TOZRA Ostrava-Zabreh Ostrava-mésto CHMU RADIO B/U/R 35.3
ALERA Letisté Praha Praha 6 Letisté Pr RADIO T/SIC 35.0
THAOA Havifov Ostrava-mésto ZU, SMHa TEOM B/U/R 34.9
TTRKA Tfinec-Kanada Frydek-Mistek SMTF. RADIO B/S/RN 33.9
ULOMA Lom Most CHMU RADIO B/R/IN-NCI 33.9
AVRSA Praha 10-Vr$ovice Praha 10 CHMU RADIO T/UIR 33.6
TTRAM Trinec-Konska Frydek-Mistek CHMU,MSK GRV I/S/IRA 33.0
TOKUA Ostrava-Kuncicky Ostrava-mésto ZU, MSK RADIO I/SIRI 32.8
ASMIA Praha 5-Smichov Praha 5 CHMU RADIO T/U/IRC 32.6
TTROA | Tfinec-Kosmos Frydek-Mistek CHMU RADIO B/U/R 325
AKALA Praha 8-Karlin Praha 8 CHMU RADIO T/UIC 32.2
SKLSA Kladno-Svermov Kladno CHMU RADIO B/U/RI 32.2
TFMIA Frydek-Mistek Frydek-Mistek CHMU RADIO B/S/R 32.0
BBNVA Brno-Uvoz (hot spot) Brno-mésto CHMU OPEL T/UIR 31.8
TSTDA Studénka Novy Ji¢in CHMU RADIO B/R/A-NCI 31.8
TTRRM Tfinec-Nebory Frydek-Mistek CHMU,MSK GRV B/S/RNI 31.5
ZUHRA Uherské Hradisté Uherské Hradisté | CHMU RADIO T/U/RC 31.5
UMOMA Most Most CHMU RADIO B/U/R 31.3
TOVKA | Opava-Katefinky Opava EHMU RADIO B/UR 31.2
SBERA Beroun Beroun CHMU RADIO T/U/RCI 31.1
ZVMZA Valasské Mezifici Vsetin CHMU RADIO B/U/R 30.8
TOMHK Sgtr;ava'Marié“Ské Ostrava-mésto | ZU, SMOva | RADIO VU/R 30.4
ALEGA 5;2:‘)3 2Legerova (hot | b g o CHMU OPEL TIUIRC 30.1
TOPDA Ostrava-Poruba, DD Ostrava-mésto ZU, SMOva TEOM T/U/R 30.1
AREPA Praha 1-n. Republiky Praha 1 CHMU RADIO B/U/C 30.0
TOPOM | Ostrava-Poruba/CHMU | Ostrava-mésto CHMU GRV B/S/R 30.0
MOLJA Olomouc-Hejéin Olomouc CHMU RADIO B/U/R 29.9
APRUA Praha 10-Pramyslova Praha 10 CHMU RADIO T/U/IC 29.8
MPRRA Prerov Prerov CHMU RADIO B/U/CR 29.7
MBELA Bélotin Prerov CHMU RADIO B/R/A-NCI 29.6
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Tab. XIIl.3 Stanice s nejvy$simi hodnotami roénich priimérnych koncentraci PM, 5
Tab. XIII.3 Stations with the highest values of annual average concentrations of PM, 5

Roéni
CPL Lokalita Okres Viastnik Mi;‘;‘;zg;rge”' Kiasifikace k°:°ne:(j:;°e
Locality District Owner method Classification ) .
[ug.m™’]
TOREK gg"a"a'Rad"a"'ce Ostrava-mésto | ZU, SMOva OPEL ISR 36.8
TVERA Vérovice Karvina CHMU RADIO B/R/AI-NCI 35.8
TOPRA Ostrava-Privoz Ostrava-mésto CHMU RADIO I/U/IR 31.5
TRYCA Rychvald Karvina CHMU RADIO B/UR 31.4
TKARA Karvina Karvina CHMU RADIO B/UIR 30.1
TPEKA Petrovice u Karviné | Karvina CEZ OPTO-RADIO 1/SIC 30.1
TCTNA Cesky Tésin Karvina CHMU RADIO B/UIR 29.7
THARA Havifov Karvina CHMU RADIO B/UIR 29.0
TOZRA Ostrava-Zabreh Ostrava-mésto | CHMU RADIO B/U/R 28.1
TFMIA Frydek-Mistek Frydek-Mistek | CHMU RADIO B/S/R 26.7
TTRKA Trinec-Kanada Frydek-Mistek | SMTF. RADIO B/S/RN 26.6
TTROA Trinec-Kosmos Frydek-Mistek | CHMU RADIO B/UIR 26.3
TSTDA Studénka Novy Jigin CHMU RADIO B/R/A-NCI 25.5
TOVKA Opava-Katefinky Opava CHMU RADIO B/U/R 245
ZVMZA Valagské Mezifigi | Vsetin CHMU RADIO B/UIR 245
TTRRM Ttinec-Nebory Frydek-Mistek | CHMU,MSK GRV B/S/RNI 24.4
TTRAM Trinec-Konska Frydek-Mistek | CHMU,MSK GRV I/S/IRA 24.1
ALERA Letiété Praha Praha 6 Letiste Pr RADIO T/SIC 24.0
MBELA B&lotin Prerov CHMU RADIO B/R/A-NCI 23.6
UDCMA Dé&gin Dé&&in CHMU RADIO B/UIR 23.2
EMTPA l-\AF?i':r\i,sstli(szebOVé Svitavy EHMU RADIO B/UR 23.1
MPRRA PFerov Pterov CHMU RADIO B/U/CR 23.1
ToPoM | QravaPorbal T oiravamesto | CHMU GRV BISIR 229
SBERA Beroun Beroun CHMU RADIO T/U/RCI 22.6
ZOTMA Otrokovice-mésto | Zlin MOTRO OPEL T/UIRIC 22.5
MOLJA Olomouc-Hejéin Olomouc CHMU RADIO B/UIR 22.4
ASMIA Praha 5-Smichov Praha 5 CHMU RADIO T/UIRC 22.2
Z7ZSA Zlin - 28 Kvitkova | Zlin MZLI RADIO B/UR 21.8
UMOMA | Most Most CHMU RADIO B/UR 21.7
BBDNA Egr‘:o'czi;ské Brno-mésto CHMU RADIO B/UIRC 21.6
ZZLNA Zlin Zlin CHMU RADIO B/S/RN 21.6
BBNYA Brno-Tufany Brno-mésto CHMU RADIO B/S/IR 21.3
USTEA Stati Litoméfice MSTE OPEL B/UIR 21.3
ZTNVA Té&8novice Kroméfiz CHMU RADIO B/R/A-REG 20.8
ULOMA Lom Most CHMU RADIO B/R/IN-NCI 20.7
UULDA t’;t("hr;t";p\ftfbom' E:ger;?d EHMU OPEL T/URC 20.5
ALEGA zrgth:pi't')‘egemva Praha 2 CHMU OPEL T/URC 19.8
HHKBA | HradecKralove-Br- | 000 kralovs | CHMU RADIO TIURC 19.8
nénska
STCSA Igﬁg'dky""'cem"y Beroun VCs RADIO B/R/AN-NCI 19.6
BZNOA Znojmo Znojmo CHMU RADIO B/S/RN 195
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Xlll. TABULKY
Xlll. TABLES

Tab. XIIl.4 Stanice méfici PM, s uvedenymi roénimi primérnymi a maximalnimi 24hodinovymi

koncentracemi

Tab. XlIl.4 Stations measuring PM, in the ambient air with the values of annual average and maximum
24-hour concentrations

Metoda Max. 24h Roéni
Lokalita Okres Vlastnik meéfeni Klasifikace koncentrace koncentrace
KMPL Localit District 0 Iy ) Classificati Max. 24-hour Annual
ocality istric wner easuring assification | .- cntration | concentration
method 3 3
[ug.m™] [ug.m™]
Praha 2-Legerova X .
ALEGA Praha 2 CHMU OPEL T/U/RC 76.8 17.3
(hot spot)
BBNVA | Brno-Uvoz Bro-mésto | CHMU OPEL TIUR 58.2 15.3
(hot spot)
BMOCA | Sivice Brno-venkov | Ceskomorav | OPEL B/R/I-NCI 58.5 14.7
PPLEA Plzen-stifed Plzen-mésto | MPI OPEL T/U/RC 60.4 15.4
PPLLA Plzen-Lochotin Plzeri-mésto | MPI OPEL B/U/R 62.8 14.8
TTRKA | Tfinec-Kanada tFerIZdek'M'S' SMTE. RADIO B/S/RN 187.6 24.2
USTEA Steti Litoméfice MSTE OPEL B/U/R 70.3 19.2
uuLDA | UstinL.-Vseboricka | Usti nad CHMU OPEL TIURC 73.6 18.0
(hot spot) Labem
ZOTMA | Otrokovice-mésto Zlin MOTRO OPEL T/U/RIC 109.6 20.8

Tab. XIII.5 Prehled lokalit, kde byl v letech 2014-2018 prekroéen imisni limit pro roéni priimérnou
koncentraci PM,,
Tab. XIII.5 Overview of localities with the exceedance of the limit value for annual average PM,,
concentration, 2014-2018

. . Klasifikace
KLOK Lokalita Okres Viastnik 1 ssifica- | 2014 | 2015 | 2016 | 2017 | 2018
Locality District Owner .
tion
TCTN | Cesky T&in Karvina CHMU B/UR 43.4 36.5 329 34.8 38.4
THAR | Havifov Karvina CHMU B/UR 4.6 36.2 32.9 35.0 37.4
TKAR | Karvina Karvina CHMU B/UR 41.8 36.6 33.8 35.3 39.1
TOPR | Ostrava-Pivoz ?T?;r:t‘c’)a CHMU I/UNR 421 36.3 32.9 35.1 40.8
ToRg | OStava-Radvanice | Ostrava- | iy quoug | ys/iR 42,6 422 41.0 43.9 44.0
ZU -mésto

TORV | Orlova Karvina CHMU B/UR 40.2 36.1 34.0 - -
TOZR | Ostrava-Zabieh Or:gsat‘éa CHMU B/UIR 42.2 31.8 29.6 30.5 35.3
TSUN | Sunychl Karvina CEZ /SIA M.3 34.0 332 34.1 36.2
TVER | Véffiovice Karvina CHMU B/R/AI-NCI |  48.0 4.6 39.7 40.1 436
ZZLT | ZIin-Svit Zlin MZLI T/UICR 453 M7 - _ -
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Xlll. TABULKY

Xlll. TABLES

Tab. XIII.6 Stanice s nejvy$simi hodnotami roénich priimérnych koncentraci benzo[a]pyrenu v ovzdusi
Tab. XIII.6 Stations with the highest values of annual average concentrations of benzo[a]pyrene in the

ambient air
Roéni
PL Il:okali'ta Okres Viastnik Mj\;‘;‘i L’;;;Fge”i Klasifikace kOZZe:::"e
ocality District Owner method Classification N
[ng.m~]
TOREP | Ostrava-Radvanice ZU Ostrava-mésto | ZU, SMOva HPLC I/S/IR 7.7
TOPRP | Ostrava-Pfivoz Ostrava-mésto | CHMU GC-MS I/U/IR 4.7
TOROP | Ostrava-Radvanice OZO | Ostrava-mésto | ZU, SMOva HPLC B/S/IR 4.7
TVRTP Vratimov Ostrava-mésto | ZU, MSK HPLC I/SIRI 4.0
TCTNP | Cesky Té$in Karvina CHMU GC-MS B/UIR 3.9
TOHBP | Ostrava-Hrabova Ostrava-mésto | ZU, MSK HPLC I/S/RI 3.7
SKLSP | Kladno-Svermov Kladno CHMU GC-MS B/U/RI 3.5
TOKUP | Ostrava-Kuncicky Ostrava-mésto | ZU, MSK HPLC I/SIRI 3.4
TTRAP | Tfinec-Konska Frydek-Mistek CHMU,MSK GC-MS/PUF I/S/IRA 3.1
TKAOP | Karvina-ZU Karvina ZU-Ostrava HPLC T/UIR 3.0
TOPOP | Ostrava-Poruba/CHMU Ostrava-mésto | CHMU GC-MS B/S/IR 2.9
TSTDP | Studénka Novy Ji¢in CHMU GC-MS B/R/A-NCI 2.8
TTRRP | Tfinec-Nebory Frydek-Mistek CHMU,MSK GC-MS/PUF B/S/RNI 24
TOPDP | Ostrava-Poruba, DD Ostrava-mésto | ZU, SMOva HPLC T/U/R 23
ZVMZP | Valasské Mezifici Vsetin CHMU GC-MS B/U/IR 2.2
TOMHP | Ostrava-Marianské Hory | Ostrava-mésto | ZU, SMOva HPLC I/U/IR 2.0
SBRLP Brandys n. Labem Praha-vychod CHMU GC-MS B/S/IR 1.6
MOLJP Olomouc-Hejé¢in Olomouc CHMU GC-MS B/U/R 1.3
UDOKP | Doksany Litoméfice CHMU GC-MS B/R/NA-NCI 1.3
ZZLNP Zlin Zlin CHMU GC-MS B/S/RN 1.2
copap | & Budsjovice-Antala g‘f”sc';e Buds- | enmu GC-Ms BISIR 1.1
PPLXP Plzen-Slovany Plzen-mésto CHMU GC-MS T/U/RC 1.1
HHKTP | Hradec Krélové - tt. SNP | Hradec Kréalové | CHMU GC-MS B/U/IR 1.0
LLILP Liberec Rochlice Liberec CHMU GC-MS B/UIR 1.0
MOLSP | Olomouc-Smeralova Olomouc ZU-Ostrava HPLC B/UR 1.0
SRORP | Rozdalovice-Ruska Nymburk CHMU GC-MS B/R/A-NCI 1.0
EPAUP | Pardubice Dukla Pardubice CHMU GC-MS B/UR 0.9
UTPMP | Teplice Teplice CHMU GC-MS B/UR 0.9
ALIBP Praha 4-Libu$ Praha 4 CHMU GC-MS B/S/R 0.8
BHODP | Hodonin Hodonin ZU-Ostrava HPLC B/U/R 0.8
ARIEP Praha 2-Riegrovy sady Praha 2 CHMU GC-MS B/U/NR 0.7
ASROP | Praha 10-Srobarova Praha 10 ZUUsti/szU GC-MS B/U/RC 0.7
BBNIP Brno-Ligen Brno-mésto CHMU GC-MS B/U/R 0.6
JJIZzP Jihlava-Znojemska Jihlava ZU-Ostrava HPLC T/U/R 0.6
JZNZP | Zdér nad Sazavou cdarnad S| z5.0strava | HPLC BIUIRC 06
BBNAP | Brno-Masna Brno-mésto ZU-Ostrava HPLC B/U/CR 0.5
BKUCP | Kuchafovice Znojmo CHMU GC-MS B/R/A-NCI 0.5
UULKP | Usti n.L.-Kozkov peti nad CHMU GC-MS B/S/RN 0.5
JKOSP | Kosetice Pelhfimov CHMU GC-MS B/R/AN-REG 0.4
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Xlll. TABULKY
Xlll. TABLES

Tab. XIII.7 Stanice s nejvysSimi hodnotami 19. a maximalni hodinové koncentrace NO,
Tab. XIII.7 Stations with the highest values of the 19th and maximum hourly concentrations of NO,

19. nejvy3si 1h

Metoda bAEES, 1 LEE- koncentrace
Lokalita Okres Viastnik | mareni | Klasifikace centrace | o pighest
KMPL . L . Classifica- | pLV Max. hourly
Locality District Owner Measuring ) 3 hourly
tion concentration .
method [ug.m™] concentration
i [ug.m~]

ASMIA  |Praha 5-Smichov |Praha 5 EHMU CHLM T/UIRC 0 192.8 138.5
ZOTMA |Otrokovice-mésto |Zlin MOTRO CHLM T/U/RIC 0 179.4 125.1
TOPDA gg"a"a'Por“ba' Ostrava-mésto | ZU, SMOva | CHLM T/UR 0 172.5 114.6
BBMSA |Brno-Svatoplukova |Brno-mésto SMBrno CHLM T/U/R 0 167.0 125.3
ALEGA |Fraha2-Legerova |p -5 EHMU CHLM T/UIRC 0 165.8 146.9

(hot spot)
AKALA |Praha 8-Karlin Praha 8 CHMU CHLM T/U/IC 0 148.2 109.6
TOHBA |Ostrava-Hrabova |Ostrava-mésto | ZU, MSK CHLM I/S/RI 0 141.2 86.7
AREPA Eﬁi‘;'“' Re- Ipraha 1 EHMU CHLM B/U/C 0 139.3 113.1
MOLJA |Olomouc-Hejéin  |Olomouc CHMU CHLM B/U/R 0 137.2 93.5
AVYNA |Praha 9-Vysogany |Praha 9 CHMU CHLM T/U/CR 0 135.1 107.5
APRUA Z;iga 10-Primy- | o aha 10 EHMU CHLM TIUNC 0 131.6 101.8
ALERA |Leti&té Praha Praha 6 Letidté Pr | CHLM TISIC 0 131.4 85.9
BBNVA SBF:’;%'UWZ (hot  Igo-meésto | CHMU CHLM TIUR 0 124.9 106.9
TKAOK |Karvina-zU Karvina ZU-Ostrava | CHLM TIUR 0 122.0 90.1
BBMVA |Brno-Vystavisté Brno-mésto SMBrno CHLM T/U/IC 0 120.9 91.4
BBMLA |Brno-Lany Brno-mésto SMBrno CHLM B/S/RN 0 119.4 95.1
ARIEA E;Z;a 2-Riegrowy |poha 2 EHMU CHLM B/U/NR 0 118.0 97.4
SBERA |Beroun Beroun CHMU CHLM T/U/RCI 0 117.6 86.7
PPLEA |Plzen-stied Plzen-mésto MPI CHLM T/U/RC 0 116.9 78.0
TFMIA  |Frydek-Mistek Frydek-Mistek | GHMU CHLM B/S/R 0 116.9 85.7
UULDA |USti n.L-VSebofic- |Usti nad GHMU CHLM TIUIRC 0 116.3 91.6

ka (hot spot) Labem
ABREA |Praha 6-Bfevnov [Praha 6 CHMU CHLM B/U/RN 0 115.7 83.4
ALIBA  |Praha 4-Libus Praha 4 EHMU CHLM B/S/R 0 113.2 82.1
SMBOA |Miada Boleslav  |Mlada Boleslav | CHMU CHLM B/UR 0 113.1 82.1
BBDNA |Drmo - Détska Brno-mésto | CHMU CHLM B/UIRC 0 1125 93.0

nemocnice
UHVRA |Havran Most CEZ CHLM I/RIA 0 112.0 98.0
TOPRA |Ostrava-Pfivoz  |Ostrava-mésto | GHMU CHLM I/U/IR 0 1115 912
HHKBA :;ig‘;: Kralove-Br-| 1 - dec Kralové | GHMU CHLM T/UIRC 0 110.2 80.2
TOFFA |Ostrava-Fifejdy Ostrava-mésto | CHMU CHLM B/U/R 0 110.0 94.9
TOKUA |Ostrava-Kunéigky |Ostrava-mésto | ZU, MSK | CHLM I/SIRI 0 107.7 88.2
ZUHRA  |Uherské Hradisté glzteer ské Hra- | =1 imu CHLM T/UIRC 0 106.4 88.4
TCTNA |Cesky T&&in Karvina EHMU CHLM B/UIR 0 105.4 81.3
PPLAA |Pizefi-Slovany Plzefi-mésto | MPI CHLM T/U/RC 0 104.8 712
UDCMA |Dé&cin D&cin EHMU CHLM B/UIR 0 103.9 67.7
UNVDA |Nova Viskau Chomutov CEZ CHLM I/RIN 0 103.0 55.0

Domasina
TOPOA g;tma"%r“ba’ Ostrava-mésto | CHMU CHLM BISIR 0 102.9 74.6
AKOBA |Praha 8-Kobylisy |Praha 8 EHMU CHLM B/SIR 0 102.0 80.3
UMOMA |Most Most EHMU CHLM B/UIR 0 101.8 81.9
TOMHK ggﬁ;a"a"\"a”ans"e Ostrava-mésto | ZU, SMOva | CHLM IR 0 100.6 80.2
TOROK gitgava'Rad"a”'Ce Ostrava-mésto | ZU, SMOva | CHLM BIS/R 0 99.9 67.1
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Tab. XIII.8 Stanice s nejvy$simi hodnotami roénich priimérnych koncentraci NO,
Tab. XIII.8 Stations with the highest values of annual average concentrations of NO,

Metoda konig::';ce
Lokalita Okres Vlastnik meéfeni Klasifikace
KMPL Locality District Owner Measuring Classification Annual .
method concentritlon
[ug.m™]
ALEGA | Praha2-Legerova Praha 2 CHMU CHLM TIUIRC 54.4
(hot spot)
BBMSA Brno-Svatoplukova Brno-mésto SMBrno CHLM T/U/R 46.0
ASMIA Praha 5-Smichov Praha 5 CHMU CHLM T/U/RC 40.2
BBNVA Brno-Uvoz (hot spot) Brno-mésto CHMU CHLM T/U/R 39.9
AVYNA Praha 9-Vysocany Praha 9 CHMU CHLM T/U/CR 35.0
UULDA (L:i)tt' gp';t)v Seboficka Usti nad Labem | GHMU CHLM TIURC 335
AREPA Praha 1-n. Republiky Praha 1 CHMU CHLM B/U/C 33.0
AKALA Praha 8-Karlin Praha 8 CHMU CHLM T/UIC 30.4
ZUHRA Uherské Hradisté Uherské Hradiste | CHMU CHLM T/U/RC 30.4
APRUA Praha 10-Primyslova Praha 10 CHMU CHLM T/U/IC 30.3
ZOTMA Otrokovice-mésto Zlin MOTRO CHLM T/U/RIC 28.9
BBMVA Brno-Vystavisté Brno-mésto SMBrno CHLM T/U/IC 28.4
SBERA Beroun Beroun CHMU CHLM T/U/RCI 27.5
TOPDA Ostrava-Poruba, DD Ostrava-mésto ZU, SMOva | CHLM T/U/R 26.9
TOPRA Ostrava-Pfivoz Ostrava-mésto CHMU CHLM I/U/IR 25.6
BBMLA Brno-Lany Brno-mésto SMBrno CHLM B/S/RN 24.8
TKAOK Karvina-zU Karvina ZU-Ostrava | CHLM T/UR 24.2
ARIEA Praha 2-Riegrovy sady Praha 2 CHMU CHLM B/U/NR 241
ABREA Praha 6-Bfevnov Praha 6 CHMU CHLM B/U/RN 23.8
TOKUA Ostrava-Kuncicky Ostrava-mésto ZU, MSK CHLM I/S/RI 23.6

Tab.XIIl.9 Stanice s nejvy$Simi hodnotami ro€nich primérnych koncentraci NOy na venkovskych stanicich
Tab. XIII.9 Stations with the highest values of annual average of NOx concentrations at rural stations

Rocni
Lokalita Okres Vlastnik Metoda méreni Klasi.fikac'e LI
KMPL Locality District Owner Measuring GlES TeE ey Annual .
method concentration
[pg.m~]
BMOCA Sivice Brno-venkov Ceskomorav CHLM B/R/I-NCI 27.9
TVERA Vértovice Karvina CHMU CHLM B/R/AI-NCI 21.8
TSTDA Studénka Novy Ji¢in CHMU CHLM B/R/A-NCI 21.0
UDOKA Doksany Litoméfice CHMU CHLM B/R/NA-NCI 18.5
ULOMA Lom Most CHMU CHLM B/R/IN-NCI 15.3
UTUSA Tusimice Chomutov CHMU CHLM B/R/IA-NCI 15.3
PKUJA Kamenny Ujezd Rokycany CHMU CHLM B/R/NA-NCI 14.4
SRORA Rozdalovice-Ruska Nymburk CHMU CHLM B/R/A-NCI 114
STCSA lgﬁg;k;'ce”""y Beroun Vs CHLM B/R/AN-NCI 10.9
ZTNVA Tésnovice Kroméfiz CHMU CHLM B/R/A-REG 10.9
USNZA Snéznik Décin CHMU CHLM B/R/N-REG 9.5
BMISA Mikulov-Sedlec Breclav CHMU CHLM B/R/IA-REG 8.5
TCERA Cervena hora Opava CHMU CHLM B/R/N-REG 7.3
MJESA Jesenik-lazné Jesenik CHMU CHLM B/R/N-NCI 7.2
HPLOA | Polom Rychnovnad | sy CHLM B/R/N-REG 6.5
KnézZnou

KPRBA Prebuz Sokolov CHMU CHLM B/R/AN-REG 6.0
TBKRA Bily Kriz Frydek-Mistek CHMU CHLM B/R/IN-REG 5.7
JKOSA Kosetice Pelhfimov CHMU CHLM B/R/AN-REG 5.1

CCHUA Churéanov Prachatice CHMU CHLM B/R/N-REG 3.2
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Tab. XIIl.11 Stanice s nejvyssSimi hodnotami AOT40 ozonu na venkovskych a predméstskych stanicich
Tab. XlIl.11 Stations with the highest AOT40 values of ozone at rural and suburban stations

Metoda
KMPL Lokalita Okres Vlastnik méreni Klasifikace n AOT40* Platné roky
Locality District Owner | Measuring | Classification [ug.m=.h] Valid years
method
BKUCA | Kuchafovice Znojmo CHMU | UVABS | B/IRIANCI 4 | 220002 |2014-2015
2017-2018
URyER | RREEs Most CHMU | UVABS B/R/N-REG 5 21152.8 | 2014-2018
v Horach
BBNYA | Brno-Tufany Brno-mésto CHMU | UVABS B/SIR 5 21084.0 | 2014-2018
TCERA | Gervena hora Opava GHMU | uvaBs B/R/N-REG 5 20928.9 | 2014-2018
USNZA | Snéznik Dé&¢in GHMU | uvaBs B/RIN-REG 5 20028.7 | 2014-2018
Ostrava-Radvani- . zU,
TOROK | 258 Ostrava-mésto | g\io | UVABS B/SIR 5 20708.8 | 2014-2018
ZSNVA | Stitna n.ViaFi Zlin GHMU | uvaBs B/RIN-REG 5 20414.8 | 2014-2018
BMISA | Mikulov-Sedlec | Breclav CHMU | uvaBs B/R/A-REG 5 20394.2 | 2014-2018
JKOSA | Kogetice Pelhfimov GHMU | uvaBs B/R/AN-REG 5 20152.5 | 2014-2018
ALIBA Praha 4-Libug Praha 4 CHMU | uvaBs B/S/IR 5 20001.4 | 2014-2018
ASUCA Praha 6-Suchdol Praha 6 CHMU UVABS B/S/R 5 19933.6 2014-2018
CKOCA | Kocelovice Strakonice CHMU UVABS B/R/N-REG 5 19778.9 | 2014-2018
CCHUA | Churaiov Prachatice GHMU | uvaBs B/R/N-REG 5 19434.3 | 2014-2018
HKRya | Krkonose-Ry- Trutnov CHMU | UVABS B/R/N-REG 4 | 191616 | 2014-2076,
chory 2018
LSOUA | Sous f\fi’:c')‘l’j"ec nad | symu | uvABS B/R/N-REG 5 | 190839 |2014-2018
HPLOA | Polom M IERl | e UVABS B/R/N-REG 5 19024.6 | 2014-2018
KnézZnou
ESVRA | Svratouch Chrudim CHMU | uvaBs B/R/AN-REG 5 18957.0 | 2014-2018
ZTNVA | Tésnovice Kroméfiz GHMU | UvABS B/R/A-REG 3 188751 | 2016-2018
Erere | EeEEEEs  FECERIES ) qu UVABS B/S/R 5 18784.2 | 2014-2018
-observator lové
KPRBA | Prebuz Sokolov GHMU | uvABS B/R/AN-REG 5 18776.2 | 2014-2018
UDOKA | Doksany Litom&fice CHMU | uvaBs B/R/NA-NCI 3 18629.6 | 20162018
LFRTA | Frydlant Liberec CHMU | uvABS B/R/N-REG 3 18548.8 | 2016-2018
UULKA | Usti n.L.-Kogkov E:lt)"e’::d CHMU | UVABS B/S/RN 5 18411.4 | 2014-2018
STCSA lg:ggk;'ce”""y Beroun VCs UVABS B/R/AN-NCI 4 174343 | 20142017
JKMYA | Kostelni Myslova | Jihlava EHMU | UVABS B/R/A-NCI 5 17387.8 | 20142018
ZZLNA | Zlin Zlin CHMU | uvaBS B/S/RN 5 17299.0 | 20142018
SONRA | Ondfejov Praha-vychod | CHMU | UVABS B/R/IN-REG 5 17272.8 | 20142018
PPRMA | Pfimda Tachov CHMU | uvaBS B/R/IN-REG 5 17192.7 | 20142018
UTUSA | Tugimice Chomutov CHMU | UVABS B/R/IA-NCI 5 17120.3 | 20142018
CPRAA | Prachatice Prachatice EHMU | UVABS B/SIR 5 15893.8 | 20142018
KSOMA | Sokolov Sokolov CHMU | uvaBS B/SIR 5 15359.4 | 2014-2018
CHVOA | Hojna Voda J%\efckee Budé- | spmu | uvABS B/RIN-REG 5 14879.5 | 2014-2018
TSTDA | Studénka Novy Jiéin CHMU | uvaBS B/R/A-NCI 5 14257.3 | 2014-2018
AKOBA | Praha 8-Kobylisy | Praha 8 EHMU | UVABS B/SIR 4 14117.9 | 20152018
ULOMA | Lom Most CHMU | uvaBS B/R/IN-NCI 5 13653.9 | 2014-2018
MJESA | Jesenik-lazné Jesenik CHMU | UVABS B/R/N-NCI 5 13385.0 | 2014—2018
TBKRA | Bily KFiz Frydek-Mistek | CHMU | UVABS B/R/N-REG 5 13038.3 | 20142018
PPLVA | Plzefi-Doubravka | Plzefi-mésto | CHMU | UVABS B/S/A 5 123771 | 2014-2018

Poznamka / Note:
n pocet let pro vypocet (kdy byl platny ro¢ni primeér) / number of years for the calculation (with the valid annual average)
* primér za n let / average for n years
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Tab. XIII.13 Stanice s nejvy$simi hodnotami ro¢nich primérnych koncentraci benzenu

Tab. XIII.13 Stations with the highest values of annual average concentrations of benzene

Metodd konFéZﬁ;;ce
KMPL Loy Dottt | Ownor | Mossuring | Giasatfonton | AT
Y me tﬁggg gEsiica concentrition
[ug.m™]
TOPRD Ostrava-PFivoz Ostrava-mésto | CHMU GC-FID I/U/IR 5.1
TOREV Ostrava-Radvanice ZU Ostrava-mésto | ZU, SMOva GC-FID I/S/IR 33
TOCBD (Cr’;t{ 2‘;)2;?e3k°bratr3ké Ostrava-mésto | CHMU GC-FID TIU/CR 238
TOROV Ostrava-Radvanice OZO Ostrava-mésto | ZU, SMOva GC-FID B/S/R 2.8
TOFFD Ostrava-Fifejdy Ostrava-mésto | CHMU GC-FID B/UR 2.7
TVERD Vérfovice Karvina CHMU GC-FID B/R/AI-NCI 2.6
ZVMZD Valasské Mezifici Vsetin CHMU GC-FID B/U/R 2.4
TOMHV Ostrava-Marianské Hory Ostrava-mésto | ZU, SMOva GC-FID I/U/IR 2.3
TOKUV Ostrava-Kungicky Ostrava-mésto | ZU, MSK GC-FID I/SIRI 21
TVRTV Vratimov Ostrava-mésto | ZU, MSK GC-FID I/SIRI 2.0
TOHBV Ostrava-Hrabova Ostrava-mésto | ZU, MSK GC-FID I/SIRI 1.7
TOPOD Ostrava-Poruba/CHMU Ostrava-mésto | CHMU GC-FID B/SIR 1.6
TTROD Tfinec-Kosmos Frydek-Mistek CHMU GC-FID B/U/R 1.6
UULDD g;gt)”""'\/éebori"ké (hot E:ge’;?d CHMU GC-FID TIURC 14
ALEGD ;:2:‘)3 2-Legerova (hot Praha 2 CHMU GC-FID TIUIRC 1.3
TOVKD Opava-Katefinky Opava EHMU GC-FID B/UR 1.3
AREPD Praha 1-n. Republiky Praha 1 CHMU GC-FID B/U/C 1.2
ASMID Praha 5-Smichov Praha 5 CHMU GC-FID T/U/RC 1.2
BBDND Brno - Détsk& nemocnice Brno-mésto CHMU GC-FID B/U/RC 1.2
MOLJD Olomouc-Hejgin Olomouc CHMU GC-FID B/UR 1.2
SKLMD Kladno-stfed mésta Kladno CHMU GC-FID B/U/R 1.2
UMOMD Most Most CHMU GC-FID B/U/R 1.2
UULMD | Usti n.L.-mésto E:ger;fd CHMU GC-FID BIU/RC 12
BBNVD Brno-Uvoz (hot spot) Brno-mésto CHMU GC-FID T/UR 1.1
EPAOD Pardubice-Rosice Pardubice CHMU GC-FID B/S/RI 1.1
EPAUD Pardubice Dukla Pardubice CHMU GC-FID B/U/R 1.1
HHKBD | Hradec Kralové-Brnénska E;Zdec Kra- CHMU GC-FID TIUIRC 1.1
JKOSD KoSetice Pelhfimov CHMU GC-FID B/R/AN-REG 1.1
LLILD Liberec Rochlice Liberec CHMU GC-FID B/UIR 1.0
PPLXD Plzefi-Slovany Plzefi-mésto CHMU GC-FID T/U/RC 1.0
ALIBD Praha 4-Libu$ Praha 4 CHMU GC-FID B/S/R 0.9
BMISD Mikulov-Sedlec Breclav CHMU GC-FID B/R/A-REG 0.9
KSOMD Sokolov Sokolov CHMU GC-FID B/S/R 0.9
KCHMD Cheb Cheb CHMU GC-FID B/S/IR 0.8
URVHD Rudolice v Horach Most CHMU GC-FID B/RIN-REG 0.7
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Tab. XIIl.14 Stanice s nejvy$simi hodnotami ro¢nich primérnych koncentraci olova v ovzdusi
Tab. XlIl.14 Stations with the highest values of annual average concentrations of lead in the ambient air

Roéni

KMPL Lokali.ta rigs Vlastnik M?\;c:;z:;;sm Klasi.fi'kac'e ko:(;enn;raallce
Locality District Owner method Classification T
[ng.m™]
TOREO Ostrava-Radvanice ZU Ostrava-mésto ZU, SMOva ICP-MS I/S/IR 47.0
TOROO Ostrava-Radvanice OZO | Ostrava-mésto ZU, SMOva ICP-MS B/S/IR 28.3
SPBRO Pfibram-Brezové Hory PFibram CHMU ICP-MS B/U/R 27.4
TOPRO Ostrava-Pfivoz Ostrava-mésto CHMU ICP-MS I/U/IR 21.5
TVRTO Vratimov Ostrava-mésto zU, MSK ICP-MS I/S/RI 21.1
TOMHO Ostrava-Marianské Hory Ostrava-mésto zU, SMOva ICP-MS I/U/IR 19.6
TOKUO Ostrava-Kungicky Ostrava-mésto ZU, MSK ICP-MS I/SIRI 19.2
TKAOO Karvina-zU Karvina ZU-Ostrava ICP-MS T/UIR 18.2
TOPRS Ostrava-Pfivoz Ostrava-mésto CHMU ICP-MS I/U/IR 18.0
TCTNO Cesky T&8in Karvina CHMU ICP-MS B/U/R 17.6
MOLJO Olomouc-Hejcin Olomouc CHMU ICP-MS B/U/R 15.1
MOLSO0 Olomouc-Smeralova Olomouc ZU-Ostrava ICP-MS B/U/R 14.1
TOHBO Ostrava-Hrabova Ostrava-mésto ZU, MSK ICP-MS I/SIRI 13.4
TTRA5 Trinec-Konska Frydek-Mistek CHMU,MSK ICP-MS I/S/IRA 12.7
TOPOO Ostrava-Poruba/CHMU Ostrava-mésto CHMU ICP-MS B/S/R 115
TTRR5 Trinec-Nebory Frydek-Mistek CHMU,MSK ICP-MS B/S/RNI 11.1
TOPO5 Ostrava-Poruba/CHMU Ostrava-mésto CHMU ICP-MS B/S/R 9.3
JJIzo Jihlava-Znojemska Jihlava ZU-Ostrava ICP-MS T/U/R 8.5
LTASO Tanvald-Skolka Jablonec nad Nisou | CHMU ICP-MS B/U/R 8.5
SKLCO Kladno-Vrapice Kladno ZU Usti nL ICP-OES B/S/I 8.1

Tab. XIII.15 Stanice s nejvy$simi hodnotami roénich primérnych koncentraci kadmia v ovzdusi
Tab. Xlll.15 Stations with the highest values of annual average concentrations of cadmium in the ambient air

st korll-\::c;?lrt]rlace
KMPL Lokali.ta O.kre.s Vlastnik méFen.l' Klasi‘ﬁkac.e Annual
Locality District Owner Measuring Classification T
method [ng.m~]
LTASO Tanvald-Skolka Jablonec nad Nisou | CHMU ICP-MS B/UR 3.2
TOREO Ostrava-Radvanice ZU Ostrava-mésto ZU, SMOva | ICP-MS I/S/IR 1.0
LSOUO0 Sou$ Jablonec nad Nisou | CHMU ICP-MS B/R/N-REG 0.7
SPBRO P¥ibram-Biezové Hory P¥ibram CHMU ICP-MS B/UR 0.6
TOKUO Ostrava-Kuncicky Ostrava-mésto ZU, MSK ICP-MS I/SIRI 0.6
TOROO Ostrava-Radvanice OZO | Ostrava-meésto ZU, SMOva ICP-MS B/S/IR 0.6
TOMHO Ostrava-Marianské Hory | Ostrava-mésto ZU, SMOva ICP-MS I/U/IR 0.5
TOPRO Ostrava-Pfivoz Ostrava-mésto CHMU ICP-MS I/U/IR 0.5
TVRTO Vratimov Ostrava-mésto zU, MSK ICP-MS 1/S/RI 0.5
TCTNO | Cesky Tésin Karvina CHMU ICP-MS B/UR 0.4
TKAOO Karvina-ZU Karvina ZU-Ostrava | ICP-MS T/UIR 0.4
TOPR5 Ostrava-Pfivoz Ostrava-mésto CHMU ICP-MS I/U/IR 0.4
LLILO Liberec Rochlice Liberec CHMU ICP-MS B/UR 0.3
MOLJO Olomouc-Hejgin Olomouc CHMU ICP-MS B/U/R 0.3
MOLSO0 Olomouc-Smeralova Olomouc ZU-Ostrava | ICP-MS B/U/R 0.3
SKLSO0 Kladno-Svermov Kladno CHMU ICP-MS B/U/RI 0.3
TOHBO Ostrava-Hrabova Ostrava-mésto ZU, MSK ICP-MS I/SIRI 0.3
TOPOO Ostrava-Poruba/CHMU Ostrava-mésto CHMU ICP-MS B/S/R 0.3
TOPO5 Ostrava-Poruba/CHMU Ostrava-mésto CHMU ICP-MS B/S/IR 0.3
TTRAS Trinec-Konska Frydek-Mistek CHMU,MSK | ICP-MS I/S/IRA 0.3
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Tab. XII.16 Stanice s nejvy$simi hodnotami ro¢nich primérnych koncentraci arsenu v ovzdusi
Tab. XIII.16 Stations with the highest values of annual average concentrations of arsenic in the ambient air

Roéni
KMPL Lokalita O.krgs Vlastnik MT\;IC;c;as::iFgeni Klasifﬁkac?e ko:i]enn:;?ce
Locality District Owner method Classification TG
[ng.m™]
SKLSO0 Kladno-Svermov Kladno CHMU ICP-MS B/U/RI 3.9
LTASO Tanvald-Skolka Jablonec nad Nisou | CHMU ICP-MS B/U/R 3.4
SKLCO Kladno-Vrapice Kladno ZU Usti nL ICP-OES B/S/I 3.4
SSTEO Stehel&eves Kladno ZU Usti nL ICP-OES B/S/IR 3.0
ULOMO Lom Most CHMU ICP-MS B/R/IN-NCI 2.6
TOPRO Ostrava-Pfivoz Ostrava-mésto CHMU ICP-MS I/U/IR 2.2
SBUSO Bustéhrad Kladno ZU Usti nL ICP-OES B/U/R 2.1
TOKUO Ostrava-Kungicky Ostrava-mésto ZU, MSK ICP-MS I/SIRI 2.0
TOMHO Ostrava-Marianské Hory Ostrava-mésto ZU, SMOva | ICP-MS I/U/IR 2.0
TOPR5 | Ostrava-PFivoz Ostrava-mésto CHMU ICP-MS I/U/IR 1.9
TOROO Ostrava-Radvanice OZO | Ostrava-mésto ZU, SMOva | ICP-MS B/S/IR 1.9
UDOKO Doksany Litoméfice CHMU ICP-MS B/R/NA-NCI 1.9
TOREO Ostrava-Radvanice ZU Ostrava-mésto ZU, SMOva | ICP-MS I/S/IR 1.8
ASROO | Praha 10-Srobarova Praha 10 ZUUsti/SzU | ICP-MS B/U/RC 17
TVRTO Vratimov Ostrava-mésto ZU, MSK ICP-MS I/S/RI 1.7
ASRO5 Praha 10-Srobarova Praha 10 ZUUsti/SZU | ICP-MS B/U/RC 1.5
LLILO Liberec Rochlice Liberec CHMU ICP-MS B/UR 1.5
SPBRO Pfibram-Bfezové Hory PFibram CHMU ICP-MS B/U/R 1.5
EPAUO Pardubice Dukla Pardubice CHMU ICP-MS B/U/R 1.4
TCTNO Cesky T&8in Karvina CHMU ICP-MS B/U/R 1.4

Tab. XII.17 Stanice s nejvy$simi hodnotami ro¢nich primérnych koncentraci niklu v ovzdusi
Tab. XIIl.17 Stations with the highest values of annual average concentrations of nickel in the ambient air

Rocni
Metoda koncentrace
KMPL Lokalita Okres Vlastnik méreni Klasifikace AT
Locality District Owner Measuring Classification | concentration

method [ng.m~]
TOMHO Ostrava-Marianské Hory | Ostrava-mésto ZU, SMOva ICP-MS I/U/IR 4.0
TOPRO Ostrava-Pfivoz Ostrava-mésto CHMU ICP-MS I/U/IR 3.9
TOKUO Ostrava-Kungicky Ostrava-mésto ZU, MSK ICP-MS I/SIRI 3.8
TOPR5 Ostrava-P¥ivoz Ostrava-mésto CHMU ICP-MS I/U/IR 3.0
TOHBO Ostrava-Hrabova Ostrava-mésto ZU, MSK ICP-MS I/SIRI 2.9
TOREO Ostrava-Radvanice ZU Ostrava-mésto ZU, SMOva | ICP-MS I/S/IR 2.7
TVRTO Vratimov Ostrava-mésto ZU, MSK ICP-MS I/SIRI 2.7
TOROO Ostrava-Radvanice OZO | Ostrava-mésto ZU, SMOva ICP-MS B/S/R 24
MOLJO Olomouc-Hejéin Olomouc CHMU ICP-MS B/U/R 2.3
TKAOO Karvina-zU Karvina ZU-Ostrava | ICP-MS T/UIR 1.6
BBNAO Brno-Masna Brno-mésto ZU-Ostrava ICP-MS B/U/CR 1.5
JJizo Jihlava-Znojemska Jihlava ZU-Ostrava ICP-MS T/UR 1.5
TCTNO Cesky Té&sin Karvina CHMU ICP-MS B/U/R 1.5
MOLSO0 Olomouc-Smeralova Olomouc ZU-Ostrava ICP-MS B/U/R 1.4
SSTEO StehelCeves Kladno ZU Usti nL ICP-OES B/S/R 1.3
ASRO0 Praha 10-Srobarova Praha 10 ZUUsti/SzU | ICP-MS B/U/RC 1.2
JZNZ0 Zdéar nad Sazavou Zdar nad Sazavou | ZU-Ostrava | ICP-MS B/U/RC 1.2
BHODO Hodonin Hodonin ZU-Ostrava ICP-MS B/U/R 1.1
SBUSO Bustéhrad Kladno ZU Usti nL ICP-OES B/U/R 1.1
SKLCO Kladno-Vrapice Kladno ZU Usti nL ICP-OES B/S/I 1.1
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Tab. XIlI.18 Stanice s nejvyssimi hodnotami 25. a maximalni hodinové koncentrace SO,
Tab. XIII.18 Stations with the highest values of the 25" and maximum hourly concentrations of SO,

Metoda Max. 1h 13!5(.():1Vr¥astl:e
Lokalita Okres Viastnik | méfeni | Klasifikace koncentrace 25" highest
KMPL ) L . pLV | Max. hourly
Locality District Owner Meas. | Classification SR N A hourly ;
method o concentration
[ug.m™] [g.m~]

TOFFA | Ostrava-Fifejdy Ostrava-mésto | CHMU UVFL B/U/R 22 1564.8 317.7
TOPRA | Ostrava-Pfivoz Ostrava-mésto | CHMU UVFL I/U/IR 17 908.1 285.2
TOMHK | Ostrava-Marianské Hory | Ostrava-mésto | ZU, SMOva | UVFL I/U/IR 2 595.2 121.4
ULPRA |Libkovice pod Ripem | Litoméfice CEZ UVFL I/R/IA 0 316.0 22.0
KSOMA | Sokolov Sokolov CHMU UVFL B/S/R 0 2775 84.4
UHVRA |Havran Most CEZ UVFL I/IR/IA 0 272.0 40.0
TOPOA | Ostrava-Poruba/CHMU | Ostrava-mésto | CHMU UVFL B/S/IR 0 266.0 55.4
UKRUA | Krupka Teplice CHMU UVFL B/R/N-NCI 0 197.6 75.4
ULOMA |Lom Most CHMU UVFL B/R/IN-NCI 0 188.8 65.8
TOREK | Ostrava-Radvanice ZU | Ostrava-mésto | ZU, SMOva | UVFL I/S/IR 0 176.6 137.7
TOROK | Ostrava-Radvanice OZO | Ostrava-mésto | ZU, SMOva | UVFL B/S/R 0 174.4 75.6
TOHBA | Ostrava-Hrabova Ostrava-mésto |ZU, MSK | UVFL I/SIRI 0 1731 76.7
TCTNA | Cesky Té&Sin Karvina CHMU UVFL B/U/R 0 171.0 102.8
UULMA | Usti n.L.-mésto Usti nad Labem | CHMU UVFL B/U/RC 0 163.2 38.9
TVRTA | Vratimov Ostrava-mésto | ZU, MSK | UVFL I/S/RI 0 159.5 67.6
UBLZA |Blazim Most CEZ UVFL I/R/A 0 140.0 32.0
UULKA | Usti n.L.-Kogkov Usti nad Labem | CHMU UVFL B/S/RN 0 139.3 55.1

SRORA | Rozdalovice-Ruska Nymburk CHMU UVFL B/R/A-NCI 0 120.6 17.0
TOKUA | Ostrava-Kungicky Ostrava-mésto | ZU, MSK | UVFL I/SIRI 0 117.4 58.1

USTEA | Stéti Litoméfice MSTE UVFL B/U/R 0 115.6 42.6

Tab. XIII.19 Stanice s nejvyssimi pocty prekro¢eni 24hod. limitu SO,
Tab. XIII.19 Stations with the highest numbers of exceedances of the 24-hour limit value of SO,

4. nejvyssi 24h
Mevtvodzil I\I:I::c.:ez:trg(c):i. konjcgntrace
Lokalita Okres Vlastnik | mereni | Klasifikace 4™ highest
KMPL Locality District Owner Meas. | Classification pLV | Max. 24-h9ur 24-hour
method concentr_aatlon concentration
[ug.m™] [ug.m]

TOFFA | Ostrava-Fifejdy Ostrava-mésto | CHMU UVFL B/U/R 2 194.6 106.9
TOREK | Ostrava-Radvanice ZU | Ostrava-mésto | ZU, SMOva | UVFL | I/S/IR 0 114.4 76.9
TOPRA | Ostrava-PFivoz Ostrava-mésto | CHMU UVFL [I/U/IR 0 99.6 92.3
TCTNA | Cesky T&8in Karvina CHMU UVFL B/U/R 0 79.0 43.0
TOMHK | Ostrava-Marianské Hory | Ostrava-mésto | ZU, SMOva | UVFL I/U/IR 0 72.7 39.4
TPEKA | Petrovice u Karviné Karvina CEZ UVFL I/SIC 0 68.9 371

TVRTA | Vratimov Ostrava-mésto | ZU, MSK UVFL I/SIRI 0 59.8 41.8
TRYCA | Rychvald Karvina CHMU UVFL B/U/R 0 55.2 324
TVERA | Véinovice Karvina CHMU UVFL B/R/AI-NCI 0 52.7 35.3
TKARA | Karvina Karvina CHMU UVFL B/U/R 0 52.4 347
UKRUA | Krupka Teplice CHMU UVFL B/R/N-NCI 0 51.1 32.1

TOHBA | Ostrava-Hrabova Ostrava-mésto | ZU, MSK UVFL I/SIRI 0 50.8 39.6
TOROK | Ostrava-Radvanice OZO | Ostrava-mésto | ZU, SMOva | UVFL B/S/R 0 50.4 36.1

TSUNA | Sunychl Karvina CEZ UVFL I/SIA 0 459 33.2
TOPOA | Ostrava-Poruba/CHMU | Ostrava-mésto | CHMU UVFL |B/SIR 0 44.3 32.2
KSOMA | Sokolov Sokolov CHMU UVFL |B/S/IR 0 40.6 23.1

ULOMA | Lom Most CHMU UVFL B/R/IN-NCI 0 40.2 25.8
TOKUA | Ostrava-Kuncicky Ostrava-mésto | ZU, MSK UVFL I/SIRI 0 40.0 33.8
ZZLNA |Zlin Zlin CHMU UVFL B/S/RN 0 36.9 20.3
USNZA | Snéznik Décin CHMU UVFL B/R/IN-REG 0 36.5 29.6
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Tab. XIII.20 Stanice s nejvy$simi hodnotami ro¢nich primérnych koncentraci SO,
Tab. XIII.20 Stations with the highest values of annual average concentrations of SO,

Roéni
pL Lokalita Okres Viastnik M‘;;:‘;Zu’:‘ii;e” Kiasifikace k°:°ne:l}:“
Locality District Owner method Classification T~
[ug-m~]

TOREK | Ostrava-Radvanice ZU Ostrava-mésto | ZU, SMOva UVFL I/S/IR 16.8
TOPRA | Ostrava-P¥ivoz Ostrava-mésto | CHMU UVFL I/U/IR 15.1
TOROK | Ostrava-Radvanice OZO Ostrava-mésto | ZU, SMOva UVFL B/S/R 134
TOFFA | Ostrava-Fifejdy Ostrava-mésto | CHMU UVFL B/UR 13.2
TCTNA Cesky Té&&in Karvina CHMU UVFL B/U/R 12.8
TOHBA Ostrava-Hrabova Ostrava-mésto | ZU, MSK UVFL I/S/RI 12.2
TVRTA Vratimov Ostrava-mésto ZU, MSK UVFL I/S/RI 1".7
TOMHK Ostrava-Marianské Hory Ostrava-mésto ZU, SMOva UVFL I/U/IR 1.1
TPEKA Petrovice u Karviné Karvina CEZ UVFL 1/SIC 101
TKARA Karvina Karvina CHMU UVFL B/U/R 9.6
TSUNA Sunychl Karvina CEZ UVFL I/SIA 9.6
UBLZA Blazim Most CEZ UVFL I/IRIA 9.3
UKOSA Kostomlaty pod Miles. Teplice CEZ UVFL I/RIA 9.3
TRYCA Rychvald Karvina CHMU UVFL B/U/R 9.0
TOKUA Ostrava-Kungicky Ostrava-mésto | ZU, MSK UVFL I/SIRI 8.8

UMLAA Mila Most CEz UVFL I/IRIA 8.8

UDROA | Drouzkovice Chomutov CEZ UVFL I/IR/IA 8.2

UNVDA Nova Viska u Domasina Chomutov CEzZ UVFL I/R/N 8.1

TVERA Vériovice Karvina CHMU UVFL B/R/AI-NCI 7.8

UHVRA | Havran Most CEZ UVFL IIR/IA 74

Tab. XIlIl.21 Stanice s nejvy$simi hodnotami roénich primérnych koncentraci SO, na venkovskych stanicich
Tab. XIII.21 Stations with the highest values of annual averages of SO, concentrations at rural stations

Meteda konlzgﬁ?r;ce
KMPL Lokali'ta O'kre's Vlastnik méfen. i Klasi'fi'kac.e Annual
Locality District Owner Measuring Classification o -

method 3

[ug-m™]
TVERA Veéfnovice Karvina CHMU UVFL B/R/AI-NCI 7.8
UKRUA Krupka Teplice CHMU UVFL B/R/N-NCI 7.4
ULOMA | Lom Most CHMU UVFL B/R/IN-NCI 7.1
UMEDA | Médénec Chomutov CHMU UVFL B/R/ANI-NCI 6.4
USNZA Snéznik Décin CHMU UVFL B/R/N-REG 5.5
TSTDA Studénka Novy Ji¢in CHMU UVFL B/R/A-NCI 5.1
ZTNVA Tésnovice Kromériz CHMU UVFL B/R/A-REG 4.8
BMISA Mikulov-Sedlec Breclav CHMU UVFL B/R/A-REG 4.5
UTUSA Tusimice Chomutov CHMU UVFL B/R/IA-NCI 4.5
SRORA | Rozdalovice-Ruska Nymburk CHMU UVFL B/R/A-NCI 4.3
PKUJA Kamenny Ujezd Rokycany CHMU UVFL B/R/NA-NCI 3.8
UDOKA | Doksany Litoméfice CHMU UVFL B/R/NA-NCI 3.5
LFRTA Frydlant Liberec CHMU UVFL B/R/N-REG 3.3
TBKRA Bily Kfriz Frydek-Mistek CHMU UVFL B/R/N-REG 3.1
MJESA Jesenik-lazné Jesenik CHMU UVFL B/R/N-NCI 2.6
CCHUA | Churanov Prachatice CHMU UVFL B/R/N-REG 2.5
KPRBA Prebuz Sokolov CHMU UVFL B/R/AN-REG 2.2
JKOSA KoSetice Pelhfimov CHMU UVFL B/R/AN-REG 1.3
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Tab. XIIl.22 Stanice s nejvy$simi hodnotami zimnich primérd koncentraci SO, na venkovskych
stanicich, 2017/2018
Tab. XIII.22 Stations with the highest values of winter averages of SO, concentrations at rural stations,

2017/2018
Zimni primérna
KMPL Lokali.ta rigs Vlastnik Mj;c;c;asg:ifgeni Klasiﬁkaqe VlI/(i:?ecre;\irear:Ze
Locality District Owner method Classification T
[ug.m~7]

UKRUA Krupka Teplice CHMU UVFL B/R/N-NCI 10.4
TVERA Véffovice Karvina CHMU UVFL B/R/AI-NCI 8.9
ULOMA Lom Most CHMU UVFL B/R/IN-NCI 8.5
USNZA Snéznik Décin CHMU UVFL B/R/N-REG 8.0
UMEDA Médénec Chomutov CHMU UVFL B/R/ANI-NCI 6.7
TSTDA Studénka Novy Ji€in CHMU UVFL B/R/A-NCI 6.0
BMISA Mikulov-Sedlec Bfeclav CHMU UVFL B/R/A-REG 5.2
UDOKA Doksany Litoméfice CHMU UVFL B/R/NA-NCI 4.4
UTUSA Tusimice Chomutov CHMU UVFL B/R/IA-NCI 4.4
LFRTA Frydlant Liberec CHMU UVFL B/R/N-REG 4.3
PKUJA Kamenny Ujezd Rokycany CHMU UVFL B/R/NA-NCI 4.1

TBKRA Bily KFiz Frydek-Mistek CHMU UVFL B/R/N-REG 3.3
ZTNVA TéSnovice Kroméfiz CHMU UVFL B/R/A-REG 3.3
MJESA Jesenik-lazné Jesenik CHMU UVFL B/R/N-NCI 29
KPRBA Prebuz Sokolov CHMU UVFL B/R/AN-REG 2.3
CCHUA Churafov Prachatice CHMU UVFL B/RIN-REG 1.8
JKOSA KoSetice Pelhfimov CHMU UVFL B/R/AN-REG 1.2

Tab. XIlIl.23 Stanice s nejvysSimi hodnotami maximalnich 8hod. klouzavych primérnych koncentraci CO
Tab. XIII.23 Stations with the highest values of maximum 8-hour running average concentrations of CO

Metoda (oncentrace
KMPL Lokali'ta rigs Vlastnik méfen.i Klasi'ﬁkac.e Max.8-h
Locality District Owner Measuring Classification i
method =
[ug.m™]
TOREK Ostrava-Radvanice ZU Ostrava-mésto ZU, SMOva IRABS I/S/IR 3888.0
TVRTA Vratimov Ostrava-meésto ZU, MSK IRABS I/S/RI 2295.6
STCSA Tobolka-Certovy schody Beroun VCs IRABS B/R/AN-NCI 2231.8
TOKUA Ostrava-Kungicky Ostrava-mésto ZU, MSK IRABS I/SIRI 2212.0
TOHBA Ostrava-Hrabova Ostrava-mésto ZU, MSK IRABS I/SIRI 2063.0
TOMHK | Ostrava-Marianské Hory Ostrava-mésto ZU, SMOva IRABS I/U/IR 1805.9
TSTDA Studénka Novy Ji¢in CHMU IRABS B/R/A-NCI 1654.8
SBERA | Beroun Beroun CHMU IRABS T/U/RCI 1649.7
CTABA Tabor Tabor CHMU IRABS T/U/IRC 1594.6
UULDA | Ustin.L.-V&eboficka (hot spot) | Usti nad Labem | CHMU IRABS T/U/RC 1569.3
ZOTMA | Otrokovice-mésto Zlin MOTRO IRABS T/U/RIC 1556.0
ZUHRA | Uherské Hradisté Uherské Hradigté | CHMU IRABS T/U/IRC 1211.8
BBNVA Brno-Uvoz (hot spot) Brno-mésto CHMU IRABS T/UR 1206.0
ALEGA Praha 2-Legerova (hot spot) | Praha 2 CHMU IRABS T/U/RC 1091.9
HHKBA | Hradec Kralové-Brnénska Hradec Kralové | CHMU IRABS T/U/RC 962.5
ALIBA Praha 4-Libu$ Praha 4 CHMU IRABS B/S/R 876.4
JJIHA Jihlava Jihlava CHMU IRABS B/U/RC 728.3
JKOSA KoSetice Pelhfimov CHMU IRABS B/R/AN-REG 591.4
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SEZNAM ZKRATEK
LIST OF ABBREVIATIONS

SEZNAM ZKRATEK

a.s.
ACTRIS

AIM
AMS
AQOT40

ASKPCR
ATEM
AV CR
BaP
BAT

BC
CAMx
CDV
CENIA
CFC
CLRTAP

CZT
CAPPO
CEZ
CGS
CHMU
CR
CSU
CUZK
DMR
DMU
EC

EC
EEA
EMEP

Eol

ES
ETC/ACM

ETS
EU
GAW
GIOS

GIS

akciova spole¢nost

Aerosols, Clouds and Trace gases Research
InfraStructure Network

automatizovany imisni monitoring
automatizovana monitorovaci stanice
kumulativni expozice nad prahovou koncentraci
40 ppb

Asociace sklaiského a keramického pramyslu CR
Ateliér ekologickych modelt

Akademie véd Ceské republiky

benzo[a]pyren

nejlepsi dostupné techniky

¢erny uhlik

souhrnny model kvality ovzdusi s rozsifenimi
Centrum dopravniho vyzkumu

Ceska informacni agentura zivotniho prostiedi
chlorfluorované uhlovodiky

Umluva o dalkovém znegistovani ovzdusi
prekracujicim hranice stati

centralni zasobovani teplem

Ceska asociace petrolejatského primyslu a obchodu
Ceské energetické zavody

Ceska geologicka sluzba

Cesky hydrometeorologicky tstav

Ceska republika

Cesky statisticky tifad

Cesky tiad zeméméficky a katastralni

digitalni model reliéfu

digitalni model uzemi

elementarni uhlik

Evropska komise

Evropska agentura pro Zivotni prostiedi

Program spoluprace pfi monitorovani a hodnoceni
dalkového pienosu latek znecist'ujicich ovzdusi

v Evropé

rozhodnuti Rady 97/101/EC o vymén¢ informaci
(Eol)

Evropské spolecenstvi

Evropské tematické centrum pro znecisténi
ovzdusi a mitigaci klimatickych zmén

Systém emisniho obchodovani

Evropska unie

Globalni sledovani atmosféry (Global Atmosphere
Watch)

Hlavni inspekce zivotniho prostedi ve VarSavé
(Gléwny Inspektorat Ochrony Srodowiska)
geograficky informacni systém

GLU AV CR, v. v. i. Geologicky tistav AV CR, v. v. i.

HCB
HBU AV CR
HCFC

HFC

CHKO
IARC

ICOS

IDW

IKO

hexachlorbenzen

Hydrobiologicky ustav Akademie véd CR
hydrochlorfluorovodiky

¢astecné fluorované uhlovodiky

chranéna krajinna oblast

Mezinarodni agentura pro vyzkum rakoviny
Evropsky systém pro sledovani trovné CO,
vazeni pievracenou hodnotou vzdalenosti
index kvality ovzdusi

LIST OF ABBREVIATIONS

AA atmospheric aerosols

a. s. Joint-stock company

ACTRIS Aerosols, Clouds and Trace gases Research
InfraStructure Network

AIM Automated Air QualityMonitoring

AMS automated monitoring station

AOTH40 Accumulated Ozone Exposure over a Threshold
of 40 ppb

AQI Air Quality Index

AQIS Air Quality Information systém

ASKPCR Association of the Glass and Ceramic Industry
of the Czech Republic

ATEM Studio of Ecological Models

BaP benzo[a]pyrene

BC black carbon

CAMx Comprehensive Air Quality Model with Extensions

CAPPO Czech Association of Petroleum Industry and Trade

CAS Czech Academy of Ssciences

CDV Transport Research Centre

CENIA Czech Environmental Information Agency

CEST Central European Summer Time

CET Central European Time

CEZ Czech Energetic Works

CFC chlorofluorocarbon

CGS Czech Geological Survey

CHMI Czech Hydrometeorological Institute

CLI Central Laboratories of Ambient Air Quality
Monitoring

CLRTAP Convention on Long-range Transboundary Air
Pollution

Coll. Collection of Laws

copr Conference of the Parties

CR Czech Republic

CSO Czech Statistical Office

CZT Central heat supply

DMR digital elevation model

DMU digital terrain model

EC elemental carbon

EC European Commission

EC European Community

EEA European Environment Agency

EMEP Co-operative Programme for Monitoring and

Evaluation of the Long-Range Transmissions of
Air Pollutants in Europe
Eol Council Decision 97/101/EC on exchange
of information
ETC/ACM  European Topic Centre for Air pollution
and Climate change Mitigation

ETS Emission Trading Scheme

EU European Union

GAW Global Atmosphere Watch

GHG Greenhouse gases

GIS Geographic Information System

GLUAV CR, v.v.i. Institute of Geology of the Czech Academy of
Sciences

HBU AV CR  Institute of Hydrobiology of the Academy
of Sciences of the Czech Republic
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SEZNAM ZKRATEK

LIST OF ABBREVIATIONS
™M Imisni monitoring HCB hexachlorbenzene
IPCC Mezivladni panel pro zménu klimatu HCFC hydrochloroftuorocarbons
IPH informativni prahova hodnota HFC hydroftuorocarbons
IPR Praha  Institut planovani a rozvoje hl. mésta Prahy IARC International Agency for Research on Cancer
ISKO Informacni systém kvality ovzdusi 1COS Integrated carbon observation systém
ISPOP Integrovany systém plnéni ohlaSovacich povinnosti ICPF Institute of Chemical Process Fundamentals
KP Kjotsky protokol IDW Inverse Distance Weighing
LAT dolni mez pro posuzovani M air quality monitoring
LCP zv1asté velké spalovaci zdroje IPCC Intergovernmental Panel on Climate Change
LfULG Sasky zemsky wfad zivotniho prostiedi, IPR Prague Institute of Planning and Development
zemédélstvi a geologie (Landesamt fiir Umwelt, IPH Informative threshold value
Landwirtschaft und Geologie) IPR Praha  Institut planovani a rozvoje hl. mésta Prahy
LRTAP Konvence o sledovani dlouhodobych trendti ISPOP System of the Fulfilling Reporting Obligations
kvality ovzdusi KP Kyoto Protocol
LULUCF Vyuii.véni' pudy, zmény ve vyuzivani pudy LAT lower assessment threshold
a' le?HICtVI LCP large combustion sources
Lv limitni hod{lc.)ta. ) LIULG Saxon State Office for the Environment Agriculture
LTO dlouhodoby imisni cil and Geology
MIMV manualni imisni morvlitoring LRTAP Convention on Long-range Transboundary Air
MV CR Ministerstvo vnitra Ceské republiky Pollution
MZP Ministerstvo Zivotniho prostiedi LULUCF Land Use, Land-Use Change and Forestry
NAO Narodni atmosféricka observatof LV limit value
NFR Klasifikace pro reporting LTO long-term objective
NMVOC nemetanové tékaveé organické latky MIM Manual Air Quality Monitoring
NP narodni park MOE Ministry of Environment
O/K/F-M Ostrava/Karvina/Frydek-Mistek MV CR Ministry of the interior of the Czech republic
oC organicky uhlik NAQMN National Air Quality Monitoring Network
OECD Organizace pro hospodaiskou spolupraci a rozvoj NAO National Atmospheric Observatory
OSN Organizace spojenych naroda NFR Nomenclature for Reporting Codes
0ZKO oblasti se zhorSenou kvalitou ovzdusi NMVOC non-methane volatile organic compounds
PAH polycyklické aromatické uhlovodiky NP national park
PCB polychlorované bifenyly NWP Numerical weather prediction
PCDD polychlorované dibenzo-p-dioxiny O/K/F-M Ostrava/Karvina/Frydek-Mistek
PFC zcela fluorované uhlovodiky ocC organic carbon
PM, frakce prasného aerosolu < 10 um OECD Organisation for Economic Cooperation and
PM, 5 frakce prasného aerosolu < 2,5 pm Development
POP persistentni organické latky OZKO areas with deteriorated air quality
PZKO Program zlepSovani kvality ovzdusi p.Fi public research institution
PVaK Prazské vodovody a kanalizace PAH polycyclic aromatic hydrocarbons
REZZO Registr emisi a stacionarnich zdroja PCB polychlorinated biphenyls
RMSE standardni chyba odhadu PCDD polychlorinated dibenzo-p-dioxins
RP rozptylové podminky PFC perfluorocarbons
RPH regulacni prahova hodnota PLA protected landscape area
RRMSE relativni standardni chyba odhadu PM,, particulate matter fraction < 10 um
Shb. Sbirka zakonu PM, s particulate matter fraction < 2.5 um
SEC stiedoevropsky cas POP persistent organic pollutants
SELC stiedoevropsky letni ¢as PVK Prague Water Supply and Sewerage company
SEM Skenovaci elektronovy mikroskop PZKO Air Quality Improvement Program
SLDB S¢itani lidi, domu a byt REZZO Register of Air Pollution Emissions Sources
SM statutarni mésto RMSE root-mean-square error
SMPS skenovaci tfidi¢ pohyblivosti ¢astic RPH Regulatory threshold value
SPE souhrnna provozni evidence RRMSE relative root-mean-square error
SSIM Statni sit’ imisniho monitoringu SALSC State Administration of Land Surveying and Cadastre
SvC CR Svaz vyrobei cementu CR SEM scanning electron microscope
SVRS Smogovy varovny a regulaéni systém SLDB Census of persons, houses and apartments
SYMOS Systém modelovani stacionarnich zdroju SMPS scanning mobility particle size scanner
SzU Statni zdravotni Gstav SP solid pollutants
TACR Technologické agentura CR SPE summary operating records
TC celkovy uhlik SPM suspended particulate matter
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SEZNAM ZKRATEK

CHMI - Air Quality Information System

LIST OF ABBREVIATIONS
TZL tuhé znecistujici latky SVC CR Association of cement manufacturers
UAT horni mez pro posuzovani SWRS Smog Warning and Regulation System
UCR Hodnota jednotkového rizika SYMOS System for Modelling of Stationary Sources
ucov Usttedni ¢istirna odpadnich vod SzU National Institute of Public Health
UCHP Ustav chemickych procesi TACR Technology Agency of the Czech Republic
UFIREG Ultrajemné ¢astice — prispévek k rozvoji t.p.a tonnes per annum
regionalni a evropské politiky ochrany zivotniho TC total carbon
prostiedi a zdravi zalozeny na dikazech TSP total suspended particulates
L,IN-ECE ) ]?vropské hospodarska komise OSN ) UAT upper assessment threshold
UVGZAV CR Ustav vyzkumu globalni zmény AV CR, v.v.i. UCR Hodnota jednotkového rizika
UTC koordinovany svétovy ¢as ucoy Central Waste Water Treatment Plant
VoV i vefejna vyzkumna instituce UFIREG Ultrafine Particles — an evidence based
VI ventilatni index contribution to the development of regional and
VMO velky méstsky okruh European environmental and health policy
VOC t€kavé organické latky UN United Nations
VPH varovna prahova hodnota UN-ECE United Nations Economic Commission for Europe
VSB TU Vysoka skola banska — Technicka univerzita UVGZ AV CR Global Change Research Institute CAS
VULHM Vyzkumny tustav lesniho hospodaistvi a myslivosti urc Coordinated Universal Time
vUZT Vyzkumny ustav zemédélské techniky Vi ventilation index
WHO Svétova zdravotnicka organizace VMO Outer ring road
WM bez dodatecnych opatieni roc volatile organic compounds
WaM s dodate¢nymi opatfenimi VPH Alert threshold value
WMO Svétova meteorologicka organizace VSB-TU Technical University of Ostrava
ZABAGED  Zakladni baze geografickych dat Ceské republiky VULHM Forest Management and Gamekeeping Research
zU Zdravotni tstav ) Institute
VuzT The Agricultural Technology Research Institute
V.V public research institution
WHO World Health Organization
WaM without additional measures
WM with additional measures
WMO World Meteorological Organization
ZABAGED  Fundamental Base of Geographic Data of the
Czech Republic
zZU Institute of Public Health
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PRILOHA | - PODROBNA SPECIFIKACE PREZENTOVANYCH IMISNICH MAP
ANNEX | - DETAILED SPECIFICATION OF THE PRESENTED POLLUTION LEVEL MAPS

PRILOHA |

PODROBNA SPECIFIKACE
PREZENTOVANYCH IMISNiCH MAP

Plo$né mapy jsou z vysledk méfeni v jednotli-
vych lokalitach konstruovany s vyuzitim a kom-
binaci mnoha informaci (kap. XII). Nejistoty jed-
notlivych map jsou zavislé zejména na hustoté
sité¢ meficich stanic a na rovnomérnosti pokryti
tizemi CR stanicemi, dale na nejistotach jednot-
livych méteni, vstupit do modelti, modelovych
vypoctl a na pouzitém zpisobu konstrukce plos-
nych map. Mapy maji nejmensi nejistotu v bliz-
kosti méficich stanic. PrestoZe jsou nejistoty
zejména nékterych map dosti vysoké, jedna se
o odhady imisniho pole, které adekvatné odpo-
vidaji pouzitym podkladiim a stavu soucasné¢ho
poznani. K nejistotdm map je nutno piihlizet pfi
jejich interpretaci.

V dalsich odstavcich jsou uvedeny podklady, které
byly pouzity pro konstrukci imisnich map pro rok
2018, a specifikace jednotlivych map prezentova-
nych v této rocence.

1. Pouzita data

a. Meérena imisni data: Pouzity jsou ro¢ni charak-
teristiky namétenych dat z databaze ISKO.

b. Vystupy z rozptylovych modelii: Pouzity jsou vy-
stupy z modela

SYMOS - Gaussovsky model, rozliseni 1x1
km (referencni body v siti 250x250 m v zastav-
b¢ a 500x500 m mimo zastavbu zprimérova-
né do sit¢ 1x1 km), rok 2018 (meteorologie:
vétrné ruzice 2018 z modelu ALADIN, emise:
REZZO 2017);

CAMx — Eulerovsky model, rozliseni 4,7x4,7
km, rok 2018 (meteorologie: ALADIN 2018,
emise: REZZO 2017 pro tizemi CR, detail-
ni emise pro Polsko za rok 2015 poskytnuté
urady GIOS (Gtovny Inspektorat Ochrony
Srodowiska) a KOBiZE (Krajowy Osrodek
Bilansowania i Zarzadzania Emisjami) v ram-
ci projektu LIFE-IP MALOPOLSKA', pro
zbyvajici uzemi byly pouzity emise CAMS
European anthropogenic emissions v1.1 — Air

1Implementation of air quality plan for Matopolska Region —
Matopolska in a healthy atmosphere. LIFE integrated project
No. LIFE14 IPE/PL/000021. WWW: https://powietrze.malopol-
ska.pl/en/life-project/ and http://ec.europa.eu/environment/life/
project/Projects/index.cfm?fuseaction=search.dspPage&n_
proj_id=5440

ANNEX |

DETAILED SPECIFICATION OF THE
PRESENTED POLLUTION LEVEL MAPS

Spatial maps are the result of measurements at the
individual locations constructed utilising and com-
bining a great deal of information (Chap. XII).
Uncertainties in the individual maps are dependent
especially on the density of the network of measuring
stations and the evenness of coverage of the territory
of the Czech Republic by stations, and also on the
uncertainties in the individual measurements, inputs
into the models, model calculations and means used
in constructing the spatial maps. Maps have the
lowest uncertainty close to the measuring stations.
Although the uncertainties are quite large, especi-
ally in some maps, these are estimates of the pollu-
tion fields that adequately correspond to the basic
information employed and the state of contemporary
knowledge. The uncertainties in maps must be taken
into consideration in their interpretation.

The following text describes the basic documents
used for construction of the pollution maps for
2018 and specifications for the individual maps
presented in this yearbook.

1. Data employed

a. Measured pollution data: The annual characte-
ristics of the measured data from the AQIS da-
tabase are used.

b. Outputs from the dispersion models: Outputs
from the following models were used:

SYMOS — Gaussian model, resolution I1x1 km
(reference points in 250x250 m grid in a built-up
area and 500x500 m grid outside a built-in area
averaged into a network of 1x1 km), 2018 (mete-
orology. wind roses from the ALADIN model for
2018, emissions: REZZO 2017);

CAMx — Euler model, resolution 4.7x4.7 km,
2018 (meteorology: ALADIN 2018, emissions:
REZZO 2017 for the territory of the Czech Re-
public, detailed emissions in Poland for 2015
provided by GIOS (Gtovny Inspektorat Ochro-
ny Srodowiska) and KOBiZE (Krajowy Osrodek
Bilansowania i Zarzqdzania Emisjami) under
LIFE-IP MALOPOLSKA' project, for the remai-

1 Implementation of air quality plan for Matopolska Region - Matopol-
ska in a healthy atmosphere. LIFE integrated project No. LIFE14
IPE/PL/000021. WWW:  https.//jpowietrze.malopolska.pl/en/life-
-project/ and http://ec.europa.eu/environment/life/project/Projects/
index.cfm?fuseaction=search.dspPage&n_proj_id=5440
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Pollutants? (Kuenen et al. 2014 a Granier et al.
2012));

EMEP — Eulerovsky model, rozliseni cca 10x10
km, rok 2016 (meteorologie: ECWMF 2016,
emise: EMEP 2016).

V piipadé jednotlivych modelti byly pouzity
vzdy aktudlni vystupy, které byly k dispozici
v dobé ptipravy rocenky.

c. Emise z dopravy: rozliSeni 1x1 km, zdroj: emisni
databaze REZZO 4 (rok 2017).

d. Nadmorskda vyska: rozliSeni 1x1 km, zdroj:
ZABAGED, Zeméméiiésky utad.
e. Hustota populace: rozlideni 1x1 km, zdroj: CSU.

2. Odhad nejistoty

Pro odhad nejistoty ptislusné mapy byla pouzi-
ta metoda krizového ovérovani (cross-validace),
viz Horalek et al. (2007). Odhad koncentraci
v mistech méfeni je vytvofen vzdy s vypusténim
daného méfeni pomoci ostatnich dat, a tim je
objektivné odhadnuta kvalita mapy mimo mis-
ta méfeni. Tento postup byl opakované pouzit
pro vSechna mista méfeni. Odhadnuté hodnoty
byly porovnany s namétenymi hodnotami pomo-
ci standardni chyby odhadu (root-mean-square
error, RMSE), resp. relativni standardni chyby
odhadu (RRMSE):

RMSE = \/;]i(Z(s,-) ~Z(s))°

kde

Z(s;) je naméfena hodnota koncentrace v i-tém
bodg,

Z(s) je odhad v i-tém bodé pomoci ostatnich dat,
N  je pocet méficich stanic.

Odhad nejistoty byl z vypocetnich diivodl pocitan
jen pro interpolaci rezidui; celkova nejistota mapy
je proto ponckud veétsi. Téz je tfeba zminit, ze jde
o stiedni nejistotu celé mapy, nebylo odhadovéano
prostorové rozlozeni nejistoty.

3. Parametry jednotlivych map

Pro mapy jednotlivych skodlivin jsou v tabulkach
nize prezentovany dopliikové veli¢iny pouzité v li-
nearnim regresnim modelu a jejich parametry (c,

ning territories CAMS European anthropoge-
nic emissions vI.1 — Air Pollutants® were used
(Kuenen et al. 2014, Granier et al. 2012));

EMEP — Euler model, resolution approx.
10x10 km, 2016 (meteorology: ECWMF 2016,
emissions: EMEP 2016).

The latest outputs that were available from the
particular models at the time of preparation of
the yearbook were always used.

c. Emissions from traffic: resolution IxI km, sour-
ce: REZZO 4 emission database (2017).

d. Elevation:  resolution Ix1  km,
ZABAGED, SALSC.

e. Population density: resolution Ix1 km, source: CSO.

source:

2. Estimate of uncertainty

The uncertainty in relation to the relevant map was
assessed using the cross-validation method, see Ho-
ralek et al. (2007). Estimation of the concentrations
at the measuring sites is always created by leaving
out the given measurement using the other data, thus
objectively estimating the quality of the map outside
the measuring site. This approach was used repea-
tedly for all the measuring sites. The estimated va-
lues were compared with the measured values using
the root-mean-square error (RMSE) or the relative
root-mean-square error (RRMSE).

RRMSE =—M5E 100

}Vﬁlzw'

where

Z(s;) is the measured value of the concentration at
the i" point,

7(s,) is the estimate at the i" point using the other data,

N is the number of measuring stations.

For calculation reasons, the estimate of the uncer-
tainty was calculated only for interpolation of the re-
siduals, thus the overall uncertainty of the map is so-
mewhat greater. It should also be mentioned that this
is the median uncertainty of the whole map, the spa-
tial distribution of the uncertainty was not estimated.

3. Parameters of the individual maps

For the maps of the individual pollutants, the tables
below present the supplementary quantities used in

2 https://permalink.aeris-data.fr/ CAMS-REGv1.1-AP

2 https://permalink.aeris-data.fr/fCAMS-REGv1.1-AP
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al, a2, ...), parametry interpolace pomoci krigingu
(range, nugget, partial sill) a pfevracené hodno-
ty vzdalenosti (vaha IDW) a u vétSiny map je téz
uvedena odhadnuté nejistota mapy (RMSE). Tyto
parametry jsou uvedeny vzdy pro jednotlivé imisni
vrstvy (venkovska, méstska, dopravni).

a. Suspendované castice PM,,: Pro konstrukci map
bylo pouzito 53 venkovskych, 85 méstskych
a predméstskych pozadovych a 26 dopravnich
stanic. Vysledky méfeni deviti primyslovych
stanic byly zohlednény pouze v jejich bezpro-
sttednim okoli (tab. 1, Piloha I).

b. Jemné suspendované castice PM,s: Pro kon-
strukci mapy bylo pouzito 25 venkovskych,
51 méstskych a predméstskych pozadovych
a 17 dopravnich stanic. Vysledky méfeni péti
prumyslovych stanic byly zohlednény pouze
v jejich bezprostiednim okoli. Z diivodu meto-
diky mapovani nebyla vycislena nejistota mapy
(tab. 2, Priloha I). Divodem je pouziti mapy
PM,, jako doplikové veli¢iny — vzhledem k sil-
né regresni vazbé PM,, a PM, 5 by odhad nejisto-
ty byl podhodnocen.

c. Benzo[a]pyren: Pro konstrukci mapy bylo pou-
zito 5 venkovskych a 32 méstskych a predmést-
skych pozad'ovych a dopravnich stanic. Vy-
sledky méfeni deviti stanic primyslovych byly
zohlednény pouze v jejich bezprostiednim oko-
li. Vzhledem k velmi nizkému poctu venkov-
skych stanic je odhad nejistoty venkovskych
oblasti pouze orienta¢ni. Nizky pocet venkov-
skych stanic je t¢Z divodem pomérn¢ veliké ne-
jistoty mapy ve venkovskych oblastech (tab. 3,
Ptiloha I).

d. Oxid dusicity a oxidy dusiku: Pro konstruk-
ci mapy NO, bylo pouzito 20 venkovskych,
42 méstskych a predméstskych pozad’ovych
a 20 dopravnich stanic. Vysledky méteni 17 pra-
myslovych stanic byly zohlednény pouze v je-
jich bezprostiednim okoli. Pro konstrukci mapy
NOx bylo pouzito 20 venkovskych, 41 mést-
skych a predméstskych pozad'ovych a 21 do-
pravnich stanic (tab. 4, Ptiloha I).

e. Prizemni ozon: Pro konstrukci mapy 26. nejvys-
§tho maximalniho denniho 8hodinového klou-
zavého pruméru bylo pouzito 22 venkovskych,
56 méstskych a predméstskych pozad’ovych sta-
nic. Pro konstrukci mapy AOT40 bylo pouzito
21 venkovskych, 31 méstskych a predméstskych
pozad’ovych stanic (tab. 5, Pfiloha I).

f. Benzen: Pro konstrukci mapy bylo pouzito 5 ven-
kovskych, 18 méstskych a predméstskych poza-

the linear regression model and their parameters
(c, al, a2, ...), the interpolation parameters using
kriging (range, nugget, partial sill) and the inverse
distance values (IDW — inverse distance weighted)
and, for most maps, the root-mean-square of the
error (RMSE) in the map is also given. These para-
meters are always given for the individual polluti-
on layers (rural, urban, traffic).

a.

b.

Suspended particulate matter PM,,: The maps
were constructed using 53 rural, 85 urban and
suburban background and 26 traffic stations.
The results of measurements at nine industrial
stations were taken into account only in their
immediate vicinity (Tab. 1, Annex 1).

Suspended particulate matter PM,s: The maps
were constructed using 25 rural, 51 urban and
suburban background and 13 traffic stations.
The results of measurements at five industrial
stations were taken into account only in their
immediate vicinity. The uncertainty in the map
was not calculated because of the mapping
methodology (Tab. 2, Annex I). This is because
PM,, maps were used as supplementary quanti-
ties — because of the highly regression connecti-
on of PM,, and PM, ;s the uncertainty estimates
were underestimated.

Benzo[a]pyrene: The maps were constructed using
S rural, and 32 urban and suburban background
and traffic stations. The results of measurements
at nine industrial stations were taken into account
only in their immediate vicinity. Because of the
very small number of rural stations, the estimate
of the uncertainty of rural areas is only indicative.
The low number of rural stations is also the rea-
son for the relatively large uncertainty in the maps
for the rural areas (Tab. 3, Annex I).

d. Nitrogen dioxide and nitrogen oxides: The maps

for NO, were constructed using 20 rural, 42 ur-
ban and suburban background and 20 traffic
stations. The results of measurements at 17 in-
dustrial stations were taken into account only in
their immediate vicinity. The maps for NOy were
constructed using 20 rural, 41 urban and subur-
ban background and 21 traffic stations (Tab. 4,
Annex I).

Ground-level ozone: The maps of the 26" highest
maximum daily 8-hour running average were
constructed on the basis of 22 rural and 56 ur-
ban and suburban stations. The maps for AOT40
were constructed using 21 rural and 31 urban
and suburban background stations (Tab. 3,
Annex I).
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d’ovych stanic. Vysledky métreni 3 primyslovych
a 7 dopravnich stanic byly zohlednény pouze
v jejich bezprosttednim okoli (tab. 6, Ptiloha I).

g. Tezké kovy: Pro konstrukci mapy arsenu bylo
pouzito 11 venkovskych a 43 méstskych a pred-
meéstskych stanic (bez rozliseni na pozad’ové, do-
pravni a pramyslové). Pro konstrukci mapy ka-
dmia bylo pouzito 54 stanic (bez rozliSeni podle
typu). Nejistota mapy kadmia je odhadnuta bez
Tanvaldu a jeho bezprostiedniho okoli, protoze
vysoké absolutni hodnoty koncentraci v této lo-
kalit¢ by zptisobily zkresleni celkové nejistoty
mapy. Vysoka relativni nejistota mapy kadmia
souvisi s nizkymi hodnotami kadmia na vétsiné
uzemi (tab. 7, Pfiloha I).

h. Oxid siricity: Pro konstrukci mapy 4. nejvyssi
24hodinové koncentrace bylo pouzito 38 ven-
kovskych (bez rozliSeni na pozad’'ové a prumy-
slové) a 26 méstskych a predméstskych poza-
d'ovych stanic. Vysledky méfeni 3 dopravnich
a 9 prumyslovych stanic byly zohlednény pouze
v jejich bezprosttednim okoli. Pro mapy rocni-
ho resp. zimniho priméru bylo pouzito 31 resp.
35 venkovskych (bez rozliSeni na pozadové
a prumyslové) a 26 méstskych a predmeéstskych
pozad'ovych stanic. Vysledky méteni 3 resp. 1
dopravni a 9 resp. 7 primyslovych stanic byly
zohlednény pouze v jejich bezprosttednim okoli
(tab. 8, Priloha I).

V poctech stanic jsou zahrnuty i zahrani¢ni (né-
mecké a polské) stanice, které byly pii tvorbé né-
kterych map pouZzity.

Pro slouceni méstské a venkovské vrstvy bylo po-
uzito mezi klasifika¢nich intervald (kap. XII): al =
200 obyv.km™? 02 = 1000 obyv.km . Pro slou¢eni
pozad’ové a dopravni vrstvy bylo pouzito mezi kla-
sifika¢nich interval® (kap. XII): t1 = 3 t.rok '.km~,
12 = 8 trok ' .km* (pro mapy PM,, a PM, ), resp.
11 =12 = 10 t.rok .km™ (pro mapy NO, a NOy),
pfi¢emz pro mapy PM,, a PM, 5 byly pouzity emi-
se tuhych znecist'ujicich latek (TZL), zatimco pro
mapy NO, a NOy byly pouzity emise NOy°.

f- Benzene: The maps were constructed using 5 ru-

ral, and 18 urban and suburban background sta-
tions. The results of measurements at 3 industrial
and 7 traffic stations were taken into account
only in their immediate vicinity (Tab. 6, Annex 1).

g. Heavy metals: The maps for arsenic were con-

structed using 11 rural and 43 urban and subur-
ban stations (without distinguishing between
background, traffic and industrial stations). The
cadmium map was constructed using 54 stations
(without distinguishing according to type). The
uncertainty in the cadmium map was estimated
without Tanvald and its immediate vicinity be-
cause the high absolute values at this location
would cause distortion of the overall uncertainty
of the map. The high relative uncertainty of the
cadmium map is related to the low cadmium va-
lues over most of the territory (Tab. 7, Annex ).

. Sulphur dioxide: The map of the 4" highest 24-
hour concentration was constructed using 38 ru-
ral (without distinguishing background and in-
dustrial) and 26 urban and suburban background
stations. The results of measurements at 3 traffic
and 9 industrial stations were taken into account
only in their immediate vicinity. The maps of
the annual or winter averages were constructed
using 31 and 35, respectively, rural (without di-
stinguishing background and industrial) and 26
urban and suburban background stations. The
results of measurements at 3 and 1, respective-
ly, traffic stations and 9 and 7, respectively, in-
dustrial stations were taken into account only in
their immediate vicinity (Tab. 8, Annex I).

The numbers of stations also include foreign (Ger-
man and Polish) stations that were used in the cre-
ation of some maps.

The urban and rural layers were combined using
the limits of the classification intervals (Chap. XII):
ol = 200 inhabitants per km?, o2 = 1000 inhabi-
tants per km’. The background and traffic layers
were combined using the limits of the classification
intervals (Chap. XII): 1 = 0.5 tonnes p.a. per km’,
12 = 2.5 tonnes p.a. per km’ (for PM,, and PM,
smaps), or 1l = 12 = 10 tonnes p.a. per km’ (for
NO,, NOy and O; maps), where the PM,, and PM, s
maps were based on TSP emissions, while the NO,,
NOy and O; maps were based on NOy emissions®.

3 U plo$nych map NO, a NOx byla dopravni vrstva pouzita pou-
ze ve méstech, zatimco mimo mésta byla v izemich s emise-
mi NO, > 10 t.rok™'.km™ pouzita vrstva ze vSech pozadovych
méstskych, pfedméstskych a venkovskych stanic.

3For the spatial maps of NO, and NOy, the traffic layer was

used only in cities, while outside of cities in territories with
NOy> 10 tonnes p.a. per km, the layers were used from all the
urban, suburban, rural and traffic stations.
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Tab. 1 Parametry map PM,,
Tab. 1 Parameters of PM,, maps

Rocni prameér 36. nejvyssi denni prameér
Linearni regresni model + interpolace Annual average 36" highest daily average
rezidui méstské méstské
Linear regression model + interpolation venkov pozadi doprava venkov pozadi doprava
of residuals rural areas urban traffic rural areas urban traffic
background background
¢ (konstanta / constant) 12.6 0.3 12.8 15.7 -3.6 22.4
al (model EMEP) 1.90 3.53
a2 (model CAMKx) 1.18 0.34 0.99 2.70 0.73 1.67
a3 nadmorska vyska / altitude) —-0.0081 -0.0126
range [km] 30 10 40 30 30 90
nugget 0 5.7 0 0 30 0
partial sill 8.4 71 16 36.3 25 60
vaha / weight IDW 1 1
RMSE [ug.m™] 24 31 3.0 5.9 6.6 4.9
relat. RMSE [%] 11 12 11 18 14 11
Tab. 2 Parametry mapy PM, 5
Tab. 2 Parameters of PM,; map
Linearni regresni model + interpolace Roc¢ni prameér / Annual average
rezidui
Linear regression model + interpolation venkov méstske pozadi doprava
of residuals rural areas urban background traffic
¢ (konstanta / constant) -3.2 -1.2 3.1
al (venkovska mapa / rural map of PM,,) 0.61
a2 (meéstska mapa / rural map of PM,;) 0.81
a3 (dopravni mapa / traffic map of PM;,) 0.60
a4 (model CAMXx) 0.75
range [km] 75 50 2
nugget 0 1.7
partial sill 1.9 0 2.5
vaha / weight IDW 1
Tab. 3 Parametry mapy benzo[a]pyrenu
Tab. 3 Parameters of benzo[a]Jpyrene map
Rocni pramér / Annual average
Linearni regresni model + interpolace rezidui
Linear regression model + interpolation of residuals venkov méstské pozadi
rural areas urban background
¢ (konstanta / constant) —1.45 -2.70
al (venkovska mapa / rural map of PM, 5) 0.141
a2 (meéstska mapa / urban map of PM, ) 0.207
range [km] 100 12
nugget 0 0
partial sill 0.17 0.33
RMSE [ng.m™] >0.5 0.6
relat. RMSE [%] > 60 39
vaha / weight IDW
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Tab. 4 Parametry map NO, a NOy
Tab. 4 Parameters of NO, and NOy maps

NO, — ro¢ni pramér NOy — ro¢ni primeér
Linearni regresni model annual average annual average
'+ mterpolace. rezidui TS G
Linear regression model venkov pozadi doprava venkov pozadi doprava
+ interpolation of residuals )
rural areas urban traffic rural areas urban traffic
background background
¢ (konstanta / constant) 11.3 17.8 42.7 15.9 26.7 87.5
a1 (model SYMOS NO,) 2.7 2.2 2.7
a2 (model SYMOS NOy) 1.1 1.2 1.7
a3 (nadmorska vyska / altitude) -0.01 —-0.01 -0.08 —-0.01 -0.03 -0.17
vaha / weight IDW 1 1 1 1 1 1
RMSE [ug.m™] 29 3.6 7.7 4.6 8.1 22.3
relat. RMSE [%] 31 20 25 37 31 37

Tab. 5 Parametry map prizemniho ozonu
Tab. 5 Parameters of ground-level ozone maps

Linearni regresni model 26t.hne'jvy33| maX}maInl de'nm 8hod. primér expoziéni index AQT40
+ interpolace rezidui 26" highest maximum daily 8-hour average AOTA40 exposure index
Linear regression model venkov méstské pozadi venkov méstské pozadi
+ interpolation of residuals
rural areas urban background rural areas urban background
¢ (konstanta / constant) -55.2 1916
al (model CAMx 1.5 0.8
vaha / weight IDW 1 1 1
RMSE [ug.m™] 4.1 6.5 2933 3023
relat. RMSE [%] 3 5 16 18
Tab. 6 Parametry mapy benzenu
Tab. 6 Parameters of benzene map
Linearni regresni model REEi [T
+ interpolace rezidui Annual average
Linear regression model venkov méstské pozadi
+ interpolation of residuals
rural areas urban background
¢ (konstanta / constant) 0.1 0.1
a3 (model CAMXx) 4.8 6
vaha / weight IDW 1 1
RMSE [ug.m™] 0.5 0.4
relat. RMSE [%] 44 30
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Tab. 7 Parametry map arsenu a kadmia
Tab. 7 Parameters of arsenic and cadmium maps

Linearni regresni model Arsen — ro¢ni prameér Kadmium — roéni primér
+ interpolace rezidui Arsenic — annual average Cadmium — annual average
Linear regression model venkov mésta celkova mapa
7 e gelleTeiy el LS rural areas cities whole map
¢ (konstanta / constant) —-0.69
al (venkovska mapa /
rural map of PM,,) 0.087
a2 (méstska mapa /
urban map of PM,)
range [km] 100 12 23
nugget 0 0 0
partial sill 0.2 0.5 0.2
RMSE [ng.m™] 0.4 0.5 0.2
relat. RMSE [%] 39 34 63

Tab. 8 Parametry map SO,

Tab. 8 Parameters of SO, maps

4. nejvyssi denni primeér Roéni primer Zimni pramér
Linearni regresni model 4" highest daily average Annual average Winter average
_+ |nterpolace' FEZAEIL méstské méstské méstské
+L_/near R 757( essn;n m_zde; venkov pozadi venkov pozadi venkov pozadi
SRR RIS rural areas urban rural areas urban rural areas urban
background background background
¢ (konstanta / constant) 41 1.1 1.9 1.2 15 0.3
a1 (model CAMXx) 0.5 0.6 0.5 0.6 0.5 0.6
vaha / weight IDW 3 1.6 14 1 2.7 1
RMSE [ug.m™] 3.7 3.0 1.6 1.5 1.6 21
relat. RMSE [%] 25 24 31 27 32 36
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ANNEX Il — EVALUATION OF PM,; CONCENTRATIONS IN RELATION TO THE LIMIT VALUE VALID FROM 2020

koncentrace [ug.m-3]
concentration [ug.m=3]
<10 54 %
(10-12> 9.4 %
(12-17>  57.9%
(17-20>  20.7 %
(20-25> 5.4 %
>25 1.2%
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Obr. 1 Pole roéni primérné koncentrace PM,; v roce 2018 s vyznac¢enim LV platného od roku 2020
Fig. 1 Field of annual average concentration of PM, s in 2018 indicating limit value valid from 2020
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Obr. 2 Roéni primérné koncentrace PM,; v roce 2018 s vyznaéenim LV platného od roku 2020
Fig. 2 Annual average concentrations of PM, s with LV to be in force from 2020
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