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V.3 AGLOMERACE OSTRAVA/
KARVINA/FRYDEK-MISTEK

Aglomerace Ostrava/Karvina/Frydek-Mistek (dale
jen O/K/F-M) patii k nejvice urbanizovanym a pru-
myslovym oblastem ve stfedni Evropé (kap. VIII).
Geograficky ji tvori priblizn¢ jihozapadni pétina
hornoslezské panve, rozkladajici se z véEtsi casti
vPolské republice. Uzemi je historicky zatizené
rozsahlou primyslovou ¢innosti v oblasti Svrchno-
karbonské kamenouhelné panve. Pivodci znecis-
téni ovzdusi v oblasti jsou vysoka koncentrace pri-
myslové vyroby, velka hustota zastavby s lokalnim
vytapénim pevnymi palivy a zahus$téna dopravni
infrastruktura na obou strandch cesko-polské
hranice. Specifickymi problémy oblasti jsou napft.
rizika spojena s potencialnimi emisemi pii upravach
(nejen tepelné aktivnich) primyslovych odvalt
avysypek, ¢i nezanedbatelny vliv fugitivnich emisi
z rozsahlych primyslovych areali’. Obce na
veétsiné uzemi aglomerace na sebe navzajem
bezprostiedné navazuji (tzv. slezsky typ zastavby),
pramyslové arealy jsou soucasti mést. Koncentrace
suspendovanych ¢astic méfené na stanicich, které
jsou klasifikovany jako venkovské ¢i pozadove,
jsou vyrazn¢ vyssi nez na obdobné¢ klasifikovanych
stanicich vostatnich ¢astech CR. Pii¢inou jsou
vysoké emise v pieshrani¢ni oblasti, tj. nejen
produkce Skodlivin zdroji na Ceské strané hranice,
ale i prfeshrani¢ni vyména znecisténi ovzdusi s Pol-
skou republikou (podrobné viz vysledky projekti
Air Silesia a Clean Border?2). Vliv pfeshrani¢niho
prenosu znecisténi je patrny i na piikladech kon-
centraCnich a vétrnych rizic v Ostravé-Fifejdach
(obr. 13—18, Ptiloha III). Pro sledovani dlouhodobé¢
nadlimitnich koncentraci $kodlivin v ovzdusi
ajejich trendd (tab. V.3.1) je oblast pokryta hustou
siti vice nez dvaceti stalych méficich stanic riiznych
organizaci, které jsou dopliiovany specializo-
vanymi docasnymi métenimis.

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

The Ostrava/Karvind/Frydek-Mistek (hereinafter
O/K/F-M) agglomeration is one of the most highly
urbanised and industrialised areas in Central
Europe (Chap. VIII). Geographically, it corres-
ponds to approximately the south-western fifth of
the Upper Silesian basin, of which a major part lies
in the Republic of Poland. The territory has been
historically burdened by extensive industrial acti-
vity in the area of the Upper Carboniferous mineral
coal basin. Air pollution in the area is caused by the
high concentration of industrial production, high
density of built-up areas with local heating by solid
fuels and the dense transport infrastructure on both
side of the Czech-Polish border. Specific problems
in the area include, e.g. risks linked with potential
emissions in treating industrial dumps and dump
tips (not only thermally active), or not negligible
effect of fugitive emissions from extensive industrial
facilities1. Over most of the territory of the agglome-
ration, the boundaries of municipalities touch one
another (called the Silesian type of built-up area)
and industrial facilities are part of municipalities
The concentration of suspended particulates
measured at stations that are classified as rural or
background are substantially higher than at simi-
larly classified stations in the remaining parts of the
Czech Republic. This is caused by high emissions in
cross-border areas, i.e. not only production of pollu-
tants by sources on the Czech side of the border, but
also trans-boundary exchange of polluted air with
the Republic of Poland (for details see the Air
Silesia and Clean Border projects?). The effect of
trans-boundary transmission of pollution is also
apparent on examples of concentration and wind
roses at Ostrava-Fifejdy (Figs. 13—18, Annex III).
For monitoring long-term above-limit pollutant
concentrations in the atmosphere and their trends
(Tab V.3.1), the area is covered by a dense network
of more than twenty permanent measuring stations
of various organisations, which are supplemented
by specialised temporary measurements3.

1 Viz napt. projekt ,Hodnoceni koncentraci PAU a tézkych kovu
na povrchu odvall a v okoli hutnich podnikd“ Opera¢niho
programu preshraniéni spoluprace Ceska republika—Polska
republika 2007—2013 (http://ova.prasnosthald.cz/).

2 Projekty ZlepSeni kvality ovzdusi v pfihraniéni oblasti Ceska
aPolska (www.cleanborder.eu) a Informacni systém kvality
ovzdu$i v oblasti polsko-Ceského pohranici ve Slezském
aMoravskoslezském regionu (www.air-silesia.eu) v ramci
Operaéniho programu pfeshraniéni spoluprace Ceska
republika-Polska republika 2007-2013.

3V hodnoceni niZe jsou pro porovnani rovnéz uvedeny kon-
centrace z meéfeni na stanicich imisniho monitoringu v jizni
Casti Slezského vojvodstvi v Polské republice (viz http://
powietrze.katowice.wios.gov.pl/dane-pomiarowe). Data
srovnatelné kvality jsou dostupna pfiblizné od roku 2010.

1 For example, the project on “Evaluation of PAHs concentrations
and heavy metals at surface of dumps and in the vicinity of
metallurgical facilities” of the Operational Programme of Cross-
border Cooperation the Czech Republic — Republic of Poland
2007-2013 (http://ova.prasnosthald.cz/).

2 The projects on Improvement the Air Quality in the Czech and
Polish Border Area (www.cleanborder.eu) and the Air Quality
Information System in the Poland-Czech Republic Border Area in
the Silesian and Moravian-Silesian region (www.air-silesia.eu)
are part of the Operational Programme of Cross-border Coope-
ration of the Czech Republic— Republic of Poland 2007-2013.

3 The evaluation below also compares the relevant concentrations
at the pollution monitoring measuring stations in the southern
part of the Silesian Voivodeship in the Republic of Poland (see
http://powietrze.katowice.wios.gov.pl/dane-pomiarowe). Data
of comparable quality are available for the period back to
approximately 2010.
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Tab. V.3.1 Plocha aglomerace Ostrava/Karvina/Frydek-Mistek s prekroc¢enymi 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

Rok _PM1yo PM1o _PM2s _NO2 Benzo[a]pyren
Year roéni pramér 24h ro¢ni primeér ro¢ni primér ro¢ni primér O3
annual average annual average | annual average | annual average
2010 54.41 % 85,82 % - 0.1 % 83.93 % 11.71 %
2011 27.09 % 77.08 % 60.01 % - 83.54 % 10.67 %
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 % 2715 %
2016 - 46.32 % 20.50 % - 97.92 % 7.55%
2017 1.00 % 65.54 % 34.88 % - 83.02 % 11.66 %

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

Suspendované ¢astice PM,,a PM,

V aglomeraci O/K/F-M jsou trvale pfekracovany
limitni hodnoty koncentraci suspendovanych ¢astic
a n¢kterych na né navazanych zdravi skodlivych
latek, napt. polycyklickych aromatickych uhlo-
vodikii (PAH). Udaje naméfené na lokalitach
aglomerace dominuji republikovym statistikam.
Nejvyssi primérné roc¢ni koncentrace PM,;i PM,
jsou mefeny nejen v okoli primyslovych arealt, ale
zejména souvisle v blizkosti ¢esko-polské hranice
vudolnich snizeninach Olse a Odry (obr. V.3.8).
Tato oblast je zasazena emisemi z Ceské i Polské
republiky a dochazi zde k Castému vyskytu
inverzniho charakteru pocasi se stabilni atmosférou,
a tedy zhorSenymi rozptylovymi podminkami (kap.
IIT). Koncentrace Skodlivin pod urovni imisnich
limitG jsou nejcastéji méfeny v jizni Casti aglo-
merace na pozad'ovych a venkovskych lokalitach
v Moravsko-slezskych Beskydech a jejich podhuii.
Pro koncentrace PM,,a PM, v aglomeraci je cha-
rakteristické, ze v zimnim obdobi oproti jinym
oblastem CR naristaji vyrazngji. Pfesto primérné
koncentrace PM,, a PM,; béhem letniho obdobi,
zvlasteé na primyslovych lokalitach, dosahuji v né-
kterych letech az hodnot na trovni ro¢nich imisnich
limitl, coZ potvrzuje, Ze znecisténi ovzdusi suspen-
dovanymi casticemi neni v aglomeraci problémem
pouze chladné poloviny roku. Pomér koncentraci
PM,./PM,, je nejen v aglomeraci, ale v celém Mo-
ravskoslezském kraji vy$si nez v jinych ¢astech CR
(obr. IV.1.16). Podil jemngjsich castic v PM,, je zde
vy$sizejména v chladném obdobi roku.

Na meziro¢ni kolisani koncentraci maji podstatny
vliv meteorologické podminky pievazujici v jedno-

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

Suspended particulate matter PM,, and PM, ;

The limit values for the concentrations of suspended
particulates and some harmful pollutants bound to
them, such as polycyclic aromatic hydrocarbons
(PAHs), are permanently exceeded in the O/K/F-M
agglomeration. Values measured at locations in the
agglomeration are the highest in the national
statistics. The highest annual average PM,, and
PM, ; concentrations are measured not only around
industrial facilities, but especially close to the
Czech-Polish border at the Olse and Odra rivers
valley lowers (Fig.V.3.8). This area is affected by
emissions from both the Czech Republic and the
Republic of Poland, and the weather of the inversion
type with a stable atmosphere and therefore with
worse dispersion conditions occurs frequently there
(Chap. 111). Concentrations of pollutants below the
pollution limit levels are most frequently measured
in the southern part of the agglomeration at
background and rural locations in the Moravian-
Silesian Beskydy and their foothills. It is charac-
teristic for the PM,, and PM, ; concentrations in the
agglomeration that the increase is greater in the
winter season than in other areas of the Czech
Republic. Nonetheless, in some years the average
PM,, and PM,, concentrations in the summer,
particularly at industrial locations, attain values up
to the level of the annual pollution limit values,
confirming that air pollution by suspended parti-
culars in the agglomeration is not a problem only in
the cold half of the year. The ratio of the PM, /PM,,
concentrations in the agglomeration and also in the
entire Moravian-Silesian region is higher than in
other parts of the Czech Republic (Fig. IV.1.16). The
fraction of finer particles in PM,, is higher here,
especially in the colder part of the year.

Inter-annual fluctuations are substantially affected
by meteorological conditions predominating in
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tlivych letech, zejména v jejich chladnych obdo-
bich. V letech, kdy se vyskytly delsi epizody s in-
verznim charakterem pocasi (2005, 2006, 2010),
doslo ke zvyseni primérnych ro¢nich hodnot. Rok
2017 byl naproti tomu celkové teplotné nadnor-
malni apodobnéjako v letech2015a2016, vném ve
srovnani s dlouhodobym primérem doslo k vy-
raznéj$Simu poklesu vyskytu neptiznivych rozpty-
lovych podminek. Nicméné ve srovnani s rokem
2016 nebyla teplotni extremita roku tak vyrazna.
Vramci roku 2017 byl ovSem leden hodnocen jako
teplotné silné¢ podnormalni (kap. III). Hlavné
v tomto mésici tak dochazelo k cetnéjsimu vyskytu
celoplo$nych smogovych situaci z divodu vyso-
kych koncentraci suspendovanych ¢astic PM,,(kap.
VI; obr. V.3.3). Popsané situaci odpovida mirny
meziro¢ni nartst priumérnych koncentraci castic
vjednotkach procent na vétSing lokalit. Celkove
vSak nebyl prerusen dlouhodobéjsi trend poklesu
koncentraci suspendovanych ¢astic hodnocenych
frakci (kap. IV.1). V roce 2017 se v aglomeraci po-
hybovaly primérmé ro¢ni koncentrace ¢astic PM,,
s vyjimkou primyslové lokality Ostrava-Radvanice
ZU a Véiiiovic (nachazejicich se v &asti Dolni Lu-
tyné na Karvinsku na Cesko-polském pomezi), na
podlimitni trovni — situace byla srovnatelna s ro-
kem 2015 (obr. V.3.1).

Nadlimitni ro¢ni primérné koncentrace PM,; se
znovu vyskytovaly na vétSing lokalit s monitoro-
vanim této frakce Castic s delsi casovou fadou.
Vyjimkou byly podhorské a horské lokality
Moravskoslezskych Beskyd (Frydek-Mistek,
Ostravice-golf, Bily Ki#iz) a lokalita Ostrava-
Poruba/CHMU lezici v navétii aglomerace, kde ne-
doslo k meziro¢nimu nartistu koncentrace ve
srovnani s rokem 2016 (obr. V.3.2). Zavaznost to-
hoto problému podtrhuje skute¢nost, ze s jemnou
frakci suspendovanych Castic je asociovana vétSina
PAH véazanychna c¢astice (kap. IV).

V roce 2017 byly pocty dnt s nadlimitni denni
priumérnou koncentraci PM,, na vétSin¢ lokalit
mirné vyssi nez v roce 2016, ale vétSinou niz§inez v
ostatnich letech (obr. V.3.4). Legislativou tolero-
vany pocet 35 dnd s nadlimitni denni koncentraci
byl i v roce 2017 piekrocen na vétSiné monitoro-
vacich stanic aglomerace. Vyjimkami byly pouze
pozad’ové beskydské lokality. Na vétsing lokalit byl
pocet 35 dnti pekroen uz v prvnim ctvrtleti roku
(obr. V.3.3). Nadlimitni denni hodnoty se zde
vyskytovaly castéji nez v 10 % dnt v roce. Na
nejznecisténéjSich lokalitich Ostrava-Radvanice
ZU a Vé&iiiovice se jednalo témé&f o &tvrtinu roku.

particular years, especially in the colder seasons.
The annual average values were higher in years
when there were longer episodes with an inversion
character of the weather (2005, 2006, 2010). The
year 2017 was, on the contrary, overall above the
normal in terms of temperature and, similarly to
2015 and 2016, there was a more distinct decrease
of unfavourable dispersion conditions throughout
the year in comparison with the long-term average.
Nevertheless, in comparison with 2016, the
temperature extremity was not as distinct. However,
January was classified within 2017 as strongly be-
low the normal in terms of temperature (Chap. I11).
Thus, a more frequent occurrence of widespread
smog situations appeared in this month due to high
concentrations of PM,, suspended particulars
(Chap. VI; Fig. V.3.3). This situation contributed to
an inter-annual slight increase in the average
particulate concentrations in units of percent at
most locations. Overall, however, the longer term
trend of a decrease of particulate concentrations of
the respective fractions has not terminated (Chap
1V.1). In 2017, the annual average concentrations of
PM,, particulates ranged below the limit values in
the agglomeration, except for the Ostrava-Radva-
nice ZU and Vernovice industrial locations (situ-
ated at the Dolni Lutyné part of Karvind in the
Czech-Polish border area) — the situation was
comparable with 2015 (Fig. V.3.1).

Above-limit annual average PM,; concentrations
occurred again at a majority of locations with
longer time-series of monitoring of this fraction of
particulates. An exemption represented mountain
and foothill locations of the Moravian-Silesian
Beskydy (Frydek-Mistek, Ostravice-golf, Bily Kiz)
and the Ostrava-Poruba/CHMU location situated
at windward side of the agglomeration where no
increase of concentration occurred inter-annually
in comparison with 2016 (Fig. V.3.2). The im-
portance of the problem is underlined by a fact that
amajority of PAHs bound to particulates is
associated with a fine fraction of suspended parti-
culates (Chap. IV).

In 2017, numbers of days with above-limit average
daily concentration of PM,, were slightly higher at
amajority of locations compared to 2016, but
mostly lower than in other years (Fig. V.3.4). The
limit of 35 days with above-limit daily concentra-
tions tolerated by the legislation was exceeded at
most of the monitoring stations in the agglomera-
tion also in 2017. The Beskydy background loca-
tions were exceptions. The limit of 35 days was
already exceeded in the first quarter of the year at
amajority of locations (Fig. V.3.3). Above-limit
daily values occurred here more often than in 10%
of days in the year. Nearly a quarter of the year was
reached at the most polluted Ostrava-Radvanice ZU
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Zvyvoje prumérnych hodnot 36. nejvyssi 24hodi-
nové koncentrace PM,, na jednotlivych typech
stanic je patrné, Ze situace v roce 2017 byla obdobna
jako v roce 2015, pramérna hodnota pro pozad’ové
lokality aglomerace se znovu dostala na nadlimitni
uroven. Obdobny meziro¢ni vyvoj byl zaznamenam
i v navazujici oblasti jizniho Polska, kde je vSak
celkova koncentracni uroven vyssi (obr. V.3.4).

Nadlimitni denni primérné koncentrace PM,,se na
méficich stanicich aglomerace ojedinéle vyskytuji,
na rozdil od ostatnich oblasti CR, i v letnich mé-
sicich, a to i na pfedmeéstskych nebo venkovskych
lokalitach. Ro¢ni chod znecisténi PM,, mél v roce
2017 obvykly charakter, nejvyssi podily dnti nad-
limitnimi hodnotami se vyskytovaly v lednu
avunoru (obr. V.3.3).

V chladné ¢asti roku pii déletrvajicich epizodach se
slabym proudénim a s inverznim charakterem po-
casi dochazi v aglomeraci O/K/F-M k postupnému
nartstu koncentraci zejména suspendovanych
¢astic, vedoucimu k pirekro¢eni imisnich limitd
aprahovych hodnot pro vyhlaseni smogovych
situaci. Vzhledem k zhorSenym rozptylovym
podminkdm v lednu a unoru 2017 (kap. III) byly
vaglomeraci O/K/F-M vyhlasovdny smogové
situace z dlvodu prekroceni prahovych hodnot
suspendovanych c¢astic PM,,. V tfinecké ¢asti aglo-
merace byla celkova doba trvani smogovych situaci
priblizné poloviéni v porovnani s imisn¢ zatizengjsi
casti aglomerace bez Ttinecka. V obou ¢astech aglo-
merace dochazelo v obdobi od 7. ledna do 17. unora
2017 opakovang i1 k vyhlaseni regulace vyjmeno-
vanych zdrojii vyznamné pfispivajicich k trovni
znecisténi (kap. VI).

Oxid dusicity

Ro¢ni primérné koncentrace NO,byly v roce 2017
vaglomeraci na vSech sledovanych lokalitach
s dostate¢nym poctem meéteni podlimitni (obr. V.3.5
a V.3.9). Z technickych diivodti nebylo mozné ziskat
pramérné rocni koncentrace z lokality Ostrava-
Ceskobratrska (hot spot), zaméfené na monitoring
znecisténi pochazejiciho primarné z dopravy
vmeéstském ulicnim kanionu Ostravy, a z lokality
Ttinec-Kanada. Na rozdil od koncentraci ostatnich
Skodlivin (suspendovanych castic, SO,, PAH)
nedoslo k meziro¢nimu nardstu koncentraci NO, na
vSech lokalitach. Na monitorovacich stanicich
v Ostravé, které nejsou klasifikovany jako pri-
myslové, se namétené prumérné rocni koncentrace
NO, snizily o jednotky procent. K poklesu doslo i na

and Vérnovice locations. In view of variation of the
average 36" highest 24-hour PM,, concentrations at
a particular type of stations it is apparent that the
situation in 2017 was similar as in 2015, when the
average value for the background locations reached
again the above-limit level. A similar inter-annual
trend was recorded also in the bordering area at
south of Poland where, however, the overall con-
centration level is higher (Fig. V.3.4).

Above-limit average daily PM,, concentrations
occur rarely at the measuring stations in the
agglomeration including, in contrast to the other
areas of the Czech Republic, the summer months, in
both urban and rural locations. The annual
variation in PM,, pollution in 2017 had an usual
character. The greatest fractions of days with
above-limit values occurred in January and

February (Fig. V.3.3).

In the cold part of the year with prolonged episodes
with low wind speeds and inversion character of the
weather, there was a gradual increase in concen-
trations in the O/K/F-M agglomeration, especially
of suspended particulates, leading to exceeding the
pollution limit levels and threshold values for
announcing of smog situations. In view of worse
dispersion conditions in January and February of
2017 (Chap. 11l), smog situations were announced
in the O/K/F-M agglomeration because of exce-
eding the threshold values for PM,, suspended par-
ticulates. In the Trinec part of the agglomeration,
a total duration of the smog situations was approxi-
mately at half compared to the more exposed part of
the agglomeration without Trinec. Regulations
were also repeatedly announced in both parts of the
agglomeration in the period from 7 January to 17
February 2017 concerning the explicit sources
contributing most to the pollution level (Chap. VI).

Nitrogen dioxide

The annual average NO, concentrations in 2017
were below the limit values in the agglomeration at
all the monitored locations with a sufficient number
of measurements (Figs. V.3.5 and V.3.9). For tech-
nical reasons it was not possible to obtain the
annual average concentrations from the Ostrava-
Ceskobratrska (hot spot) location oriented on
monitoring of pollution originating primarily from
traffic at the urban street canyon of Ostrava and
from the Trinec-Kanada location. Contrary to
concentrations of other polluting substances (sus-
pended particulates, SO, PAHs) there was no inter-
annual increase of NO, concentrations at any of the
locations. The measured annual average NO,
concentrations decreased by units of percent at the
Ostrava monitoring stations not classified as
industrial. There was also a decrease at Bily K¥iz in
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Bilém Kfizi v Beskydech. Dlouhodobé trendy této
Skodliviny jsou vSak v aglomeraci viceméné
konstantni (kap. IV.3).

Benzo[a]pyren

Urovei zne&i§téni ovzdusi benzo[a]pyrenem, ktery
je indikatorem kontaminace prostiedi karcinogenni
organickou latkou, je velmi zdvaznym problémem
predstavujicim zdravotni rizika v celé preshranicni
oblasti Slezska a Moravy. V ramci CR jsou v aglo-
meraci O/K/F-M trvale métfeny nékolikanasobné
vy$$i hodnoty obsahu této znecistujici latky
v suspendovanych c¢asticich. Ro¢ni chod vykazuje
maximalni hodnoty benzo[a]pyrenu v chladnych
¢astech roku, letni koncentrace jsou vyrazné nizsi.
I'v roce 2017 ro¢ni primémé koncentrace v aglo-
meraci vétSinou vicenasobné prekracovaly imisni
limit. Za mimotadné zavaznou lze oznacit nekle-
sajici uroven prumérné ro¢ni koncentrace této
Skodliviny na primyslové lokalit€ v Ostrave-
Radvanicich ZU, kterd hodnotou 9,6 ng.m” opét
nasobné piesahovala koncentracni roven métenou
na ostatnich lokalitach aglomerace. Obdobné
vysoké hodnoty jako na této stanici jsou vSak
vzhledem k zna¢nym koncentracim méfenym na
jihu Polské republiky (obr. V.3.6) ptedpokladany
ivoblasti ¢esko-polské hranice (kap. VIII). Mnoz-
stvi vypousténych emisi uhlovodikti na uzemi
Polska patii mezi nejvy$si v ramci EU# a podil
domécnosti vytapénych tuhymi palivy, zvlasté
cernym uhlim, jehoz spalovani produkuje vyssi
mnozstvi emisi benzo[a]pyrenu nezZ jina paliva, je
vpolském ptihrani¢i mnohem vys$si nez na Ceské
strand hranice (VSB-TU Ostrava 2018). V roce
2017 probihal ro¢ni monitoring manualnimi vzor-
kovaci suspendovanych ¢astic v ovzdusi dotovany
zrozpoctu Moravskoslezského kraje, zahrnujici
meéteni benzo[a]pyrenu, také na pozadové lokalité
Bily Kiiz na hiebeni Moravskoslezskych Beskyd.
Tato méteni pomahaji zpiesnit popis imisni situace
v regionu. Naméfend rocni primérna koncentrace

v

Tvvr

notou byla koncentrace 0,9 ng.m * naméfena v roce
2013 na Cervené hote v Nizkém Jeseniku, taktéZ
vramci regionalniho monitoringu dotovaného
zrozpoltu Moravskoslezského kraje. Stejné jako
vpiipadé¢ PM,,, doslo i u benzo[a]pyrenu vaglo-
meraci na lokalitich s dlouhodobym meéfenim
kmeziroénimu nardstu koncentraci. Vyjimkou je
pouze priamyslova lokalita Ostrava-Marianské
Hory, na které doslo v roce 2017 k poklesu imisni
urovné i unekterych dalSich skodlivin.

Beskydy. The long-term trends of this pollutant are,
however, more or less constant (Chap. 1V.3).

Benzo[a]pyrene

The level of pollution by benzo[a]pyrene, an indi
cator of the contamination of the environment by
a carcinogenic organic substance, is a very serious
problem posing health risks in the entire cross-
border area of Silesia and Moravia. Within the
Czech Republic, several-times higher content of this
pollutant is permanently measured in suspended
particulates in the O/K/F-M agglomeration. The
annual variation exhibits maximum benzo[a[pyrene
concentrations in the colder parts of the year, while
summer concentrations are substantially lower.
Even in 2017, the annual average concentrations in
the agglomeration mostly exceeded the pollution
limit values several times. As extremely serious the
non decreasing level of the annual average
concentration of this pollutant at the Ostrava-
Radvanice ZU location can be considered, which
again, by its value of 9.6 ng.m”, multiply exceeded
the concentration level measured at other locations
in the agglomeration. Similarly high values as those
measured at this station can, however. be anti
cipated 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 emissions of hydrocarbons released
in the territory of Poland ranks among the highest
within EU* and a proportion of households with
solid fuel heating, particularly by lack coal, the
incineration of which produces higher amounts of
benzo[a]pyrene emissions than other fuels, is much
higher at the Polish border area than at the Czech
side of the border (VSB-TU Ostrava 2018). In 2017,
an annual monitoring was carried out with manual
samplers of suspended particulates in the air with
asubsidy from the budget of the Moravian-Silesian
region comprising also benzo[a]pyrene measu-
rements at the Bily Kriz background location at the
Moravian-Silesian Beskydy mountain ridge. These
measurements help in refining the specification of
pollution situation in the region. The measured
annual average concentration of 0.5 ng.m” has
been so far the lowest regional value of this pol-
lutant. The next lowest value was the concentration
of 0.9 ng.m” measured at Cervend hora in Nizky
Jesenikin 2013, also within the regional monitoring
programme with a subsidy from the budget of the
Moravian-Silesian region. Equally as with PM,,
benzo[a]pyrene inter-annual concentrations incre-
ased in the agglomeration at locations with long-
term measurement. The only exception is the
Ostrava-Maridnské Hory location where a decrease
of the pollution level occurred in 2017 together with
some other pollutants.

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

4 http://powietrze.gios.gov.pl/pjp/maps/air/quality/type/R
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Prizemni ozon

V roce 2017 pocet prekroceni hodnoty imisniho li-
mitu pfizemniho ozonu (maximalni denni 8hodino-
vy primeér) v prameéru za tii roky v ramci lokalit
snejméné 10letou nepfetrzitou casovou fadou
presahl hranici povoleného poctu 25 dnti na lokalité
Ostrava-Fifejdy. Pocet dnti s pfekrocenim se proti
predchozimu hodnocenému tfiletému obdobi na
vsech lokalitach mirné zvysil. Nejvyraznéji kvy-
slednym hodnotam ptispély koncentrace naméfené
v mimotradné teplém letnim obdobi roku 2015.
Vysledné koncentrace vsak stale celkové ziistavaji
na niz$i koncentra¢ni urovni, nez prevladala pred
rokem 2010 (obr. V.3.7). V aglomeraci O/K/F-M
nebyly v roce 2017 vyhlaSeny smogové situace
zdidvodu vysokych hodinovych koncentraci
prizemniho ozonu (kap. VI).

Ostatni latky

Ro¢ni primérné koncentrace benzenu byly v roce
2017 na vSech lokalitich aglomerace O/K/F-M
podlimitni. Na vSech monitorovacich stanicich
doslo k meziro¢nimu vzestupu koncentraci. Na
pramyslové lokalité Ostrava-Ptivoz, kde byly do
roku 2013 méfeny vyrazné nadlimitni hodnoty
avroce 2015 koncentrace tésné pod imisnim
limitem, dosahla primérnd ro¢ni koncentrace
benzenu v roce 2017 pfiblizné tii ¢tvrtin hodnoty
imisniho limitu 5 pg.m” (obr.1V.5.4).

Koncentrace oxidu uhelnatého jsou v CR dlouho-
dobé podlimitni. Na dvou ostravskych lokalitach
v aglomeraci jsou v souvislosti s vy$$imi emisemi,
pochazejicimi z primyslovych zdroji, trvale mé-
feny hodnoty vyssi nez v ostatnich oblastech CR
(obr. V.1).

Koncentrace oxidu sifi¢itého v aglomeraci nepte-
kracovaly imisni limity pro ochranu zdravi lidi.
Primémé ro¢ni koncentrace na vSech stanicich
s vyjimkou lokality Ostrava-Maridnské Hory mezi-
ro¢n¢ vzrostly (obr. V.1). Na podzim 2017 doslo
k zahajeni dalsi etapy sanac¢nich praci na odstranéni
tzv. nadbilan¢nich kalt z ropnych lagun vzniklych
ukladanim odpadu z rafinérské vyroby a pouzitych
mazacich olejii v byvalém zpracovatelském zavode
OSTRAMO v Ostraveé. V souvislosti s touto ¢in-
nosti se opét na nékterych ostravskych stanicich
imisnitho monitoringu vyskytly, podobné jako
vroce 2011, $picky vysokych hodinovych koncent-
raci SO,. Nejvyssi koncentrace byly v roce 2017
zaznamenany na stanici Ostrava-Ptivoz 12. 12.
v15h (573 pgm?’) a 13. 12. v 8 h (465 pug.m”).
Denni imisni limit pro oxid sifi¢ity 125 pg.m”
vsak ptekrocen nebyl.

Tropospheric ozone

In 2017, the number of instances exceeding the
pollution limit level for tropospheric ozone
(maximum 8-hour daily average) on an average
over three years within locations with at least a 10-
year continuous series of measurements surpassed
the permitted limit of 25 days at the Ostrava-Fifejdy
location. The number of days when the limit value
was exceeded slightly increased at all the locations
compared to the previously evaluated three-year
period. The concentrations measured in the un-
usually warm summer of 2015 made the greatest
contribution to the resultant values. However, the
resultant concentrations continue to remain overall
at lower concentration level than that of the period
prior to 2010 (Fig. V.3.7). In 2017, no smog situa-
tions were announced due to high hourly tropo-
spheric ozone concentrations in the O/K/F-M
agglomeration (Chap. VI).

Other pollutants

The annual average benzene concentrations at all
the locations in the O/K/F-M agglomeration were
below the limit value in 2017. There was an inter-
annual increase of concentrations at all the
monitoring stations. At the Ostrava-Privoz indu-
strial location where substantially above-limit
values were measured before 2013 with concen-
trations just below the pollution limit levels in 2015,
the annual average benzene concentration in 2017
reached approximately three quarters of the
pollution limit value of 5 ug.m” (Fig. IV.5.4).

The carbon monoxide levels have been below the
limit vales for a long time in the Czech Republic. At
two 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 (Fig. V.1).

The sulphur dioxide concentrations in the agglo-
meration did not exceed the pollution limit values
for human health. The average annual concentra-
tions slightly increased inter-annually at all the
stations, with the exception of the Ostrava-
Marianské Hory location (Fig. V.1). In the autumn
of 2017, the next phase of remediation activities
started in removal of the so called over-the-amount
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
high hourly SO, concentrations occurred again at
some of the Ostrava pollution monitoring stations,
similarly to 2011. The highest concentrations in
2017 were recorded at the Ostrava-Privoz station
on 12 December at 3 p.m. (573 ug-m*) and on 13
December at 8 a.m. (465 ug-m”). However, the
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V aglomeraci O/K/F-M se od roku 2006 snizuji
koncentrace tézkych kovi v suspendovanych
¢asticich PM,,. Primérné ro¢ni koncentrace niklu
aarsenu v roce 2017 kopirovaly meziro¢ni vyvoj
patrny u suspendovanych ¢astic, benzenu, benzo-
[a]pyrenu a oxidu sifi¢it¢tho — oproti roku 2016
doslo v ptipadé téchto dvou kovl na vétsine lokalit
k mirnému nartstu ro¢nich primérnych koncentra-
ci. Koncentrace ostatnich stanovovanych kovi
vPM,, zGstaly vzhledem ke koncentracni urovni
roku 2016 obdobné nebo mirné nizsi. K prekroceni
imisnich limith (stanoveny pro nikl, arsen, kadmi-
um a olovo) v roce 2017 v aglomeraci O/K/F-M
nedoslo.

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

Jednotlivé kategorie zdroji emisi maji v aglomeraci
O/K/F-M odlis$né zastoupeni, nez je tomu v jinych
oblastech CR (obr. V.3.10). Podil primyslovych
zdrojt a energetiky na emisich hlavnich skodlivin se
vSak stale snizuje. Vyznamné hutni komplexy
spolecné s koksovnami, energetikou a dal§imi
individudln¢é sledovanymi zdroji vyprodukovaly
podle ptedbézného zhodnoceni v roce 2017 cca
930t emisi TZL, coz bylo opét méné (o cca 13%)
nez v predeslém roce. K jesté vétsimu snizeni (témét
016 %) doslo u emisi NOy. Zatimco podil zdrojt
REZZO1a2uTZLKklesl vroce 2016 téméina 30 %,
u emisi SO,a NO,tyto zdroje s podilem 93 %, resp.
81 % z celkovych emisi stale vyrazn¢ dominuji.
Podobné jako u jinych vyznamnych energetickych
apramyslovych zdroji v CR, doslo ke sniZeni emisi
SO, a NO, v dusledku rekonstrukci zafizeni na
snizovani emisi. Pro provozovatele se tyto rekon-
strukce a modernizace piiznivé projevuji moznosti
uplatnéni snizeni nebo nevymeéfeni poplatku za
zneciStovani ovzdusi v navaznosti na ustanoveni
§ 5, odst. 5 a 6 zdkona ¢. 201/2012 Sb., o ochrané
ovzdusi. U benzo[a]pyrenu pievazuje podil emisi
zlokalniho vytapéni a na zbyvajicim mnozstvi se
vyznamnéji podili, na rozdil od ostatnich hodnoce-
nych Gzemi, emise z prumyslovych podnikl na
vyrobu koksu a zeleza.

V soucasné dob¢ je na uzemi aglomerace individu-
aln¢ evidovano cca 800 provozoven zdroji znecis-
tovani ovzdusi zatazenych do databaze REZZO 1
a2. Na celkovych emisich se jich vyznamnéji podili
pouze nekolik desitek. V souctu emisi TZL, SO,
aNO, produkuji nejveétsi mnozstvi emisi elektrarny
a podnikové energetiky (napt. Veolia Energie CR,
a.s. — Elektrarna Trebovice, TAMEH Czech s.r.o0. —

sulphur dioxide daily pollution limit of 125 ug-m”
has not been exceeded.

Heavy metals concentrations in PM,, suspended
particulates have decreased since 2006 in the
O/K/F-M agglomeration. Annual average con-
centrations of nickel and arsenic followed the inter-
annual trend apparent for suspended particulates,
benzene, benzo[a]pyrene and sulphur dioxide —
compared with 2016, a slight increase of annual
average concentrations occurred for these two
metals at a majority of locations. Concentrations of
other monitored metals in PM,, remained similar or
slightly lower considering the concentration levels
of 2016. The pollution limit values (adopted for
nickel, arsenic, cadmium and lead) were not
exceededin 2017 inthe O/K/F-M agglomeration.

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

The particular categories of emission sources have
different distribution in the O/K/F-M agglo-
meration than in other parts of the Czech Republic
(Fig. V.3.10). However, the share of industrial
sources and energy sector continuously decreases.
In 2017, significant metallurgical complexes
together with coke plants, energy production plants
and other specifically monitored sources produced,
according to a preliminary evaluation, approxi-
mately 930 tons of SPM emissions, which was again
less (by approx. 13%) than in the previous year.
Even bigger decrease (nearly by 16%) occurred for
NO, emissions. While the fraction of the REZZO 1
and 2 for SPM decreased by nearly 30% in 2016,
SO, and NO, emissions still dominate with the
fraction of 93% and 81% respectively of the total
emissions. Similarly as for other significant energy
and industrial sources in the Czech Republic, there
was areduction in SO, and NO, emissions as a result
of reconstruction of facilities to reduce releases. For
operators, this reconstruction and modernisation
were favourably reflected in the possibility of
applying for a reduction or waiving of fees for air
pollution in connection with provisions of Article 15
(paras 5 and 6) of Act No. 201/2012 Coll., on the air
protection. The fraction of emissions from local
heating sources predominate for benzo[a]pyrene
and, in contrast to the other evaluated territories,
industrial enterprises for producing coke and iron
contribute more substantially to the remaining
amount.

Currently, approx. 800 places of operation of
sources 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 emis-
sions. In a total of SPM, SO, and NO, emissions the
highest amounts are produced by power plants and
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Teplarna spolecnosti a Elektrarna Détmarovice).
U technologickych zdroji jsou to hutni vyroby,
predevsim aglomerace rud a vyroba surového
7eleza (TRINECKE ZELEZARNY, a.s. — Vyroba
surového zeleza a ArcelorMittal Ostrava a.s. —
zévod 12 Vysoké pece). Piiblizné patnact nejvyz-
namnéjsich provozoven ro¢né produkuje 90 %
vSech emisi TZL, SO, a NO, individualné sledova-
nych zdrojt a jejich podil na stejnych emisich v§ech
kategorii zdrojt je cca 67 %. Tento podil nezahrnuje
obtizné vycislitelné fugitivni emise TZL, ke kterym
dochazi napt. u skladovacich ploch, manipulaci se
sypkymi materialy a v halach s praSnymi provozy.

Podle vystupti SLDB 2011 ptevladaji u vytapeéni
domacnosti centralni zdroje tepla (cca 59 % bytt),
dale pak plynové kotelny a lokalni plynové kotle
(dohromady cca 25 % bytit). V hodnoceném tizemi
lze nalézt vyznamnéjs$i rozdily vyplyvajici
pfedevs§im z charakteru skladby domacnosti
jednotlivych okrest. Zatimco v okrese Frydek-
Mistek se podil bytli vytapénych lokalné pevnymi
palivy blizi 20 %, v okrese Karvina se jednd o cca
8% a v okrese Ostrava o pouha 4 %. Tato sku-
teCnost, zvyraznéna navic vyssi primérnou nad-
moiskou vyskou sidel v okrese Frydek-Mistek
iveétsi primérnou plochou bytl, se projevuje
predevsimu emisi, u nichz tvoii kategorie REZZO 3
vyznamnéj$i podil, tj. u TZL a ¢astic, VOC, benzenu
apredevsimu emisi benzo[a]pyrenu.

V.3.3 Shrnuti

V aglomeraci O/K/F-M je specifické zastoupeni
podili jednotlivych kategorii primarnich zdroju
emisi; u v§ech evidovanych latek s vyjimkou ben-
zo[a]pyrenu dominuji emise zdroji REZZO 1.
Vysledkem komplikovaného emisniho profilu
amezoklimatickych podminek oblasti i vzajemného
preshrani¢niho transportu znecistujicich latek
ajejich prekursort mezi Ceskou a Polskou republi-
kou jsou nadlimitni imisni koncentrace skodlivin
vovzdusi, které se projevuji zvySenymi zdravotni-
mi riziky pro obyvatelstvo.

Vroce 2017 se i ptes ptinosy provadénych opatieni
ke snizovani emisi vypousténych v oblasti do
ovzdus$i projevil vliv prevladajicich meteorolo-
gickych podminek na vyslednou imisni situaci.
U vétSiny Skodlivin s tézistém vyskytu maximalnich
koncentraci v chladné ¢asti roku doslo na vétsi Casti
lokalit k meziro¢nimu nardstu primérnych kon-
centraci. Ve srovnani s mimofadné klimaticky
priznivym rokem 2016 nej¢asteji na urovni jednotek
procent. K této situaci ptispély zhorSené rozptylové
podminky podminujici vznik intenzivnich a plosné

enterprise energy generation (e.g. Veolia Energie
CR, a.s. — Trebovice power plant, TAMEH Czech
s.r.0. — heating plant of the enterprise, and Détma-
rovice power plant). For technological sources,
these are metallurgical production facilities, prima-
rily ore agglomeration and production of crude iron
(TRINECKE ZELEZARNY, a.s. — crude iron pro-
duction and Arcelor Mittal Ostrava a.s. — Plant 12
Blast Furnaces). Approximately fifteen of the most
important facilities produce annually 90% of all
SPM, SO, and NO, emissions of specifically mo-
nitored sources and their fraction to equal type of
emissions of all categories of sources is approxi-
mately 67%. This fraction does not include difficult-
to-estimate fugitive SPM 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 households
(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 primarily
from the character of households in specific
districts. While in the Frydek-Mistek district the
fraction of apartments heated locally with solid
fuels is close to 20%, this fraction equals only
approx. 8% in the Karvind district and only 4% in
the Ostrava 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 emissions that have a substantial
portion in the REZZO 3 category, i.e. SPM and
particulates, VOC, benzene and especially emis-
sions of benzo[a]pyrene.

V.3.3 Summary

There is a specific sharing of particular categories
of primary emission sources in the O/K/F-M
agglomeration; REZZO 1 sources dominate in all
the registered categories with the exception of
benzo[a]pyrene. The resulting effect of a compli-
cated 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.

In 2017, despite the benefits of measures undertaken
to reduce the emissions released into the air in the
area, the impact of predominant meteorological
conditions on the resulting pollution situation exhi-
bited. For a majority of pollutants with frequency of
occurrence of maximum concentrations appearing
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rozsahlych smogovych situaci, které byly vyhla-
Sovany z divodu vysokych koncentraci suspendo-
vanych ¢astic PM,, v prvnich dvou mésicich roku.
Celkova imisni situace v oblasti byla srovnatelna
srokem2015.

Na vétsin¢ lokalit aglomerace se stale vyskytuji
nadlimitni koncentrace suspendovanych castic
PM,, a PM,,. Primé&mé ro¢ni koncentrace ben-
zo[a]pyrenu v PM,, jsou nadlimitni na vSech
lokalitach stacionarniho imisniho monitoringu
vaglomeraci a na nékterych lokalitach dosahuji
alarmujicich koncentraci. Nasobné nadlimitni
koncentrace této znecist'ujici latky métené v oblasti
jizniho Polska se tykaji celé oblasti hornoslezské
panve a tvoii imisni zatéz i na navazujici Casti
ceského uzemi. Koncentrace pod tGrovni imisniho
limitu benzo[a]pyrenu jsou v ramci docasnych
kampanovych méfeni zjistovany jen ve vyssich
horskych polohach aglomerace.

K vyskytu kratkodobé vysokych hodinovych kon-
centraci SO, dochazelo koncem roku 2017 na
nekterych stanicich v Ostrave v diisledku sana¢nich
praci na odpadnich lagunach byvalého podniku
OSTRAMO. Naproti tomu pozitivné je mozno
hodnotit velmi mirné snizeni imisnich koncentraci
NO, na ostravskych lokalitach, které nejsou
klasifikovany jako primyslové.

V teplé Casti roku dosahly nadlimitni Grovné pte-
kro¢enim povoleného poétu 25 dnti s maximalnim
dennim 8hodinovym primérem koncentrace
ptizemniho ozonu v priméru za tfi roky na lokalité
Ostrava-Fifejdy. V roce 2017 v aglomeraci nedoslo
k vyhlaseni smogové situace z diivodl prekroceni
prahovych hodnot ptizemniho ozonu.

V.3.4 Koncentracni rizice pro aglomeraci
O/K/F-M (lokalita Ostrava-Fifejdy)

Doprovodnéd meteorologickd méfeni na pozad’'ové
meéstské lokalité imisniho monitoringu Ostrava-
Fifejdy (umisténa ve standardni vySce 10 m) za-
chycuji prevladajici charakter proudéni na urovni
zemského povrchu, typického pro nejlidnatéjsi
mesto aglomerace O/K/F-M (obr. 13, Priloha III).
Porovnanim primérnych rizic za pétileté obdobi
2012-2016 s rizicemi za rok 2017 1ze odvodit, jestli
prevazujici hodnoty sméru a rychlosti vétru v po-
suzovaném roce odpovidaly obecnému charakteru
azda tak budou moci byt naméfené imisni udaje
zroku 2017 zevSeobectiovany a porovnavany
vdelsim ¢asovém horizontu nebo vztazeny spiSe

inthe cold part of the year there was an inter-annual
increase of average concentrations. Mostly at the
level of units of percent in comparison with 2016,
aparticularly favourable year in terms of climate
conditions. Aggravated dispersion conditions
contributed to the situation, leading to occurrence
of intense and extensive smog situations announced
due to high concentrations of PM,, suspended
particulates in first two months of the year. The
overall pollution situation in the area was compa-
rable to 2015.

Above-limit concentrations of PM,, and PM,,
suspended particulates continue to occur at most
locations in the agglomeration. The annual average
concentrations of benzo[a]pyrene in PM,, are
above-limit at all locations of stationary pollution
monitoring in the agglomeration and at some of the
locations reach alarming values. Multiply higher
above-limit concentrations of this polluting sub-
stance measured at the area of south of Poland
concern the whole area of the Upper Silesian basin
and also form the pollution load at the nearby part
of the Czech territory. Concentrations of ben-
zo[a]pyrene below the pollution limit level are
identified through temporary campaign measure-
ments only at the higher mountain locations of the
area.

Short episodic high hourly SO, concentrations
occurred at the end of 2017 at some of the Ostrava
stations in relation to remediation activities at the
waste lagoons of the former OSTRAMO plant. On
the other hand, a slight decrease of NO, pollution
concentrations at the Ostrava locations not
classified as industrial can be considered positively.

In the warm part of the year, concentrations of
tropospheric ozone on an average over three years
at the Ostrava-Fifejdy location reached the above-
limit level by exceeding the permitted number of 25
days with the maximum 8-hour daily average
concentration. In 2017, no smog situation was
announced due to exceeding the threshold value for
tropospheric ozone.

V.3.4 Pollution roses for the O/K/F-M
agglomeration (Ostrava-Fifejdy
location)

Accompanying meteorological measurements at the
Ostrava-Fifejdy background urban location
(positioned in the standard height of 10 m) give and
account of prevailing character of air flow at the
ground level typical for the most densely populated
municipality in the O/K/F-M agglomeration (Fig.
13, Annex Ill). By comparing the average roses for
five-year period of 2012—2016 with roses for 2017 it
is possible to find out whether the prevailing values
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pouze ke konkrétnimu roku. V Ostravé-Fifejdach
jednoznaéné dlouhodobé ptrevazuji jihozapadni
sméry proudéni, v roce 2017 byla ovSem podobné
vyrazna také zapadni slozka proudéni. Dale jsou
vyrazné€ji zastoupeny vychodni a severni smeéry.
Proudéni z jizniho a jihovychodniho sektoru je nej-
méné Cetné. Veétrna riizice s prevazujicimi sméry
proudéni v ose jihozapad-severovychod je charakte-
risticka pro celou oblast Ostravské panve. Vétrna
ruzice prorok 2017 je velmi podobna pétileté riizici,
proto lze konstatovat, ze prevazujici rozptylové
podminky z hlediska proudéni byly v roce 2017 pro
lokalitu, a do urc¢ité miry pro velkou ¢ast aglomera-
ce, typické a vysledky z nich odvozenych imisné-
meteorologickych vztahi mohou mit obecnéjsi
platnost. Imisni méteni na této lokalité jsou povazo-
vana za reprezentativni pro mésto Ostravu. Stanice
se nachazi v obytné zastavbé vicepatrovych domd,
nezanedbatelnym zdrojem znecisténi zde jsou
liniové dopravni zdroje (frekventovanéjsi komuni-
kace cca 200 m, Zelezni¢ni koridor 900 m severné
avychodné od stanice). V severovychodnim sektoru
se ve vzdalenosti 1-2 km nachazeji rozsahlé pru-
myslové aredly vcetné Zelezni¢niho prekladiste,
vytopen, koksovny, teplarny a postupné sanovanych
odpadnich lagun byvalé rafinerie mineralnich oleji
(podrobnéji viz hodnoceni koncentraci SO, v kap.
V.3.1).

Nejvyssi hodnoty znecisténi PM,, podle koncen-
traéni rtzice (obr. 14, Ptiloha III) dlouhodobé
prichéazeji ze severovychodniho kvadrantu. Je zde
naznacena vyrazna skupina blizkych zdroju (kon-
centrace na urovni denniho imisniho limitu) a také
vzdalenéjsi zdroje lokalizované vychodnim sme-
rem, které mohou hrat roli pfi proudéni z oblasti
Karvinska a T¢8inska, ale i z dale lezicich polskych
husté osidlenych a primyslovych regiont. V roce
2017 byla poloha identifikovanych zdroji s vét§im
prispévkem orientovana spise vychodnim smérem.
Pfi proudéni z jihozépadniho a jihovychodniho
sektoru v obou porovnavanych obdobich shodné
proudi na lokalitu vzduchové hmoty s nejniz§imi
koncentracemi PM,,. V podrobnéj$im ¢lenéni kon-
centracnich rtzic PM,, podle ro¢nich obdobi (obr.
15, Ptiloha III) je v dlouhodobém priméru na jaie
av zime vidét pfevazujici koncentracni prispévek ze
severovychodniho az vychodniho sektoru, pouka-
zujici 1 na roli preshrani¢niho pfenosu znecisténi
no spise jihovychodnim smérem. Na jafe jsou vidét
rovnéz vyssi koncentrace ptichdzejici z jiznich
sméri. Nejvice se lisi letni koncentraéni rizice, kdy
zneCisténi prichdzi na lokalitu ze vzdalenégjSich
oblasti na cel€ jizni polovin¢ horizontu. Rtzice pro

of wind direction and speed in the specific year
corresponds to a general character of air flow at the
location or if there is a distinct deviation and so,
whether the measured pollution values for 2017
could be generalized and compared within a longer
time horizon or rather related to the specific year
only. South-western directions of air current clearly
prevail at Ostrava-Fifejdy in the long run, however,
in 2017, a similarly strong western flow component
was apparent. Eastern and northern directions are
further more strongly represented. Flow from the
southern and and south-eastern sector is the least
frequent. The wind rose with prevailing directions of
flow along the south-west and north-east axis is
characteristic for the whole Ostrava basin area. The
wind rose for 2017 is very similar to five-year rose,
therefore, it can be stated that prevailing dispersion
conditions, in view of air flow in 2017, were typical
for the location and to a certain degree for a large
part of the agglomeration, and the conclusions
derived from the relationship between the pollution
and meteorological conditions can be of a more
general nature. Pollution level measurements at this
location are considered representative for the
Ostrava city. The station is located in a residential
area of multi-storey buildings, where linear
transport routes are a distinct source of pollution
(busy roadways about 200 m away, railway corridor
900 m to the north and east of the station). In the
north-eastern sector at a distance of 1-2 km large
industrial facilities are located together with a rail-
way reloading site, locomotive sheds, coke plant,
heating plant and gradually decontaminated waste
lagoons of a former mineral oil refinery (in a more
detail see the SO, evaluation in Chap. V.3.1).

The highest pollution levels by PM,, according to
the pollution rose (Fig. 14, Annex Ill) arrive, in the
long run, from the north-eastern quadrant. There is
a significant group of nearby sources (concen-
trations at the level of the daily pollution limit) and
also more distant sources located in the eastern
direction playing possibly a role in incoming flow
from the Karvind and Tésin areas but also from
more distant Polish densely populated industrial
regions. In 2017, the position of identified sources
with higher contribution was oriented mostly at the
eastern direction. The air masses with the lowest
PM,, concentrations arrive to the location in flows
from the south-western and south-eastern sector,
equally at both of the periods considered. In a more
detailed classification of the pollution roses for
PM,, by seasons of the year (Fig. 15, Annex I1l) it is
apparent that in the long run there is a predominant
contribution from the north-eastern to eastern
sector in the spring and winter indicating also arole
of the trans-boundary transport of pollution in the
area. In the autumn the centre of pollution is located
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rok 2017 ukazuji nizké koncentracni ptispévky na
jafe a v 1ét¢, zatimco na podzim a v zimé byly
vysoké koncentrace méteny pii proudéni z vychodu
avelmi nizké pti zapadnim proudeni (podzim), resp.
nejvyssi koncentrace pochazely z jihovychodniho
kvadrantu (zima). Koncentra¢ni rizice NO, (obr.
16, Piiloha IIT) v obou porovnavanych obdobich
shodné umist’uji nejvyssi koncentrace do tésné
blizkosti monitorovaci stanice. Zde se bude pravde-
podobn¢ jednat o vliv blizkych liniovych zdroju,
které pasobi celorocné. V sezonnim ¢lenéni (obr.
17, Ptiloha III) je situace v jednotlivych ro¢nich
obdobich podobna, pficemz hlavné v 1été jsou
koncentrace nizké. Vyssich hodnot je dosahovano
vzimé. V obdobi 2012-2016 souvisi vyssi koncent-
race s proudénim ze severovychodniho kvadrantu,
zatimco v roce 2017 se jednalo o jihovychodni az
jizni smér. Specificky charakter maji koncentra¢ni
ruzice sekundarné vznikajiciho ptizemniho ozonu,
na jehoz vznik maji dominantni vliv hlavné teplota
(obr. 18, Ptiloha III) a intenzita slune¢niho zafeni.
Na teplotné ¢lenénych koncentracnich riizicich je
dobte vidét, jak koncentrace s teplotou naristaji,
pricemz se jedna z velké ¢asti o transport z oblasti
mimo mésto. Koncentrace v blizkosti stanice jsou
nejnizsi (v méstském prostredi dochédzi na rozdil od
venkovskych oblasti kvili celodennim emisim
oxidl dusiku v noci k reakcim, pfi kterych se ozon
rozkladad). Pii teplotach do 30° C je oblast nejvys-
Sich koncentraci ozonu lokalizovana hlavné do
jihovychodniho sektoru, v souladu s charakterem
dalkového transportu tohoto typu znecisténi (kap.
1V.4). Pii vyssich teplotach uz vysoké koncentrace
prichazeji pti proudéni z kteréhokoliv sméru, z ven-
kovskych oblasti.

mostly at the south-eastern direction. There are also
higher concentrations arriving from the southern
directions in the spring. The pollution roses differ
the most when the pollution arrives to the location
from more distant areas at the whole southern half of
the horizon. The rose for 2017 indicates a low con-
tribution of concentrations in the spring and
summer while high concentrations appear in flow
from the eastern direction in the autumn and winter
andvery low ones in flow from the western direction
(autumn) with the highest concentrations coming
from the south-eastern quadrant (winter). The
pollution rose for NO, (Fig. 16, Annex III) locates
the highest concentrations into the close vicinity of
the monitoring station equally at both of the periods
considered. There would probably be an impact of
the close linear sources acting year round. In the
seasonal classification (Fig. 17, Annex Ill), the
situation is similar for particular seasons of the year
with concentrations being low in the summer
mainly. Higher concentrations appear in the winter.
In the period of 2012-2016 the higher concentra-
tions relate to flow from the north-eastern sector
while the south-eastern to southern sector is
involvedin 2017. There is a specific character of the
pollution roses for secondary formed tropospheric
ozone the formation of which is predominantly
affected by temperature (Fig. 18, Annex III) and
intensity of solar radiation. The increase of con-
centrations with the temperature is well apparent in
the pollution roses classified by the temperature
with the transport from the area outside the city
being mostly involved. The concentrations in the
vicinity of the station are the lowest (contrary to
rural areas there are reactions during the night
when the ozone decomposes following the all day
emissions of nitrogen oxides in the urban areas).
With temperatures up to 30 °C the area of the highest
ozone concentrations is located mainly at the south-
eastern sector in line with the long-range transport
character of this type of pollution (Chap. 1V.4). With
higher temperatures the high concentrations
already arrive with flow from any direction from
rural areas.

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

173 Znegisténi ovzdusi na tizemi Ceské republiky v roce 2017

Air Pollution in the Czech Republic 2017



V.3 AGLOMERACE — OSTRAVA/KARVINA/FRYDEK-MISTEK
V.3 AGGLOMERATION — OSTRAVA/KARVINA/FRYDEK-MISTEK

70
60
T
IE. § 50
)]
23 404
o ©
8= 30
8o
20
I~ i
S S 20
10
O i
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
mm Veéffovice (R) mmm Ostrava-Zabreh (UB) Ostrava-Pfivoz (1)
Karvina (UB) i I Havifov (UB) mm Ostrava-Fifejdy (UB)
I Ostrava-Poruba/CHMU (SUB) [ Frydek-Mistek (SUB) E Tfinec-Kosmos (UB)
mmm Cesky Tésin (UB) mm Celadna (R) mmm Ostravice-golf (R)
m— |V rok / year
- primér venkovské lokality - prumér méstské lokality prumér — polské prihrani¢i*
average rural localities (R) average urban localities (UB) average — Polish border area*
* polské prihrani&i — primér z méstskych lokalit jizni ¢asti Slezského vojvodstvi v Polské republice v sousedstvi CR (Cieszyn, Rybnik,
Ustron,Wodzistaw)
* Polish border area — the average 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 Priamérné roéni koncentrace PM4, na vybranych lokalitach a na jednotlivych typech
stanic, aglomerace Ostrava/Karvina/Frydek-Mistek, 2008-2017
Fig. V.3.1 Average annual PM;, concentrations in selected localities and at individual types
of stations, agglomeration of Ostrava/Karvina/Frydek-Mistek, 2008—-2017
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Obr. V.3.2 Primérné rocni koncentrace PM; 5 na vybranych lokalitach, aglomerace
Ostrava/Karvina/Frydek-Mistek, 2006—2017

Fig. V.3.2 Average annual PM, 5 concentrations in selected localities, agglomeration
of Ostrava/Karvina/Frydek-Mistek, 2006-2017

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

Znegisténi ovzdusi na izemi Ceské republiky v roce 2017
Air Pollution in the Czech Republic 2017

174



V.3 AGLOMERACE — OSTRAVA/KARVINA/FRYDEK-MISTEK
V.3 AGGLOMERATION — OSTRAVA/KARVINA/FRYDEK-MISTEK

pocet prekroceni
number of exceedances

86 81 73 66 63 60 59 57 57 57 56 53 53 48 42 42 40 37 23
8S 8% 2@ %@ ¥ 3@ S5 So 9@ 98 %@ 5o @ 2@ 3@ fE QF oS Sz
co =~ £2 52 2 ED £ 4D 82 €D E£ED 52 BD @2 Do O %> O—
3z 0 ¢ 2 & 2 32 = € 3T N STk og= 2 8 £ 9
5 2 2 g 2 2R & 3 ¢ &% 5B £
o ® 3 8 3 > 3 P >= g = S
& = o £ g9 2 & 2 £ BI r & B
> 8 iE > = A ° 17 w0 o H o)
g £ = o © o B 5
[2] [72] = [2)
o) o 8§ O

mm |eden / January mm Unor / February bfezen / March mm duben / April

kvéten / May ¢erven / June mm Cervenec / July mm srpen/ August
mm zafi / September mm fijen / October mm listopad / November = prosinec / December

Obr. V.3.3 Pocet dni s koncentracemi PM4o > 50 pg.m‘3 v jednotlivych mésicich véetné celkového
poctu prekroceni, aglomerace Ostrava/Karvina/Frydek-Mistek, 2017

Fig. V.3.3 Number of days with concentrations of PM4, > 50 ug.m=3 in individual months, incl. total
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Obr. V.3.4 Pocet piekroceni 24hod. hodnoty imisniho limitu PM4q na vybranych lokalitach

a 36. nejvyssi 24hod. koncentrace PM,g na jednotlivych typech stanic, aglomerace

Ostrava/Karvina/Frydek-Mistek, 2008-2017
Fig. V.3.4 Number of exceedances of 24-hour PM4g limit value in selected localities and the 36th

highest 24-hour concentration PM4 at individual types of stations, agglomeration

of Ostrava/Karvina/Frydek-Mistek, 2008-2017
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Obr. V.3.5 Primérné ro¢ni koncentrace NO, na vybranych lokalitach a na jednotlivych typech
stanic, aglomerace Ostrava/Karvina/Frydek-Mistek, 2008-2017
Fig. V.3.5 Average annual NO, concentrations in selected localities and at individual types
of stations, agglomeration of Ostrava/Karvina/Frydek-Mistek, 2008-2017
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Obr. V.3.6 Primérné rocni koncentrace benzo[a]pyrenu, aglomerace Ostrava/Karvina/Frydek-
Mistek, 2004-2017

Fig. V.3.6 Average annual benzo[a]pyrene concentrations, agglomeration
of Ostrava/Karvina/Frydek-Mistek, 2004—-2017
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Obr. V.3.7 Pocéty piekroéeni hodnoty imisniho limitu O3 v priiméru za tfi roky, aglomerace
Ostrava/Karvina/Frydek-Mistek, 2006-2017

Fig. V.3.7 Numbers of exceedances of the limit value of O3 in the average for three years,
agglomeration of Ostrava/Karvina/Frydek-Mistek, 2006—2017
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Obr. V.3.8 Pole 36. nejvyssi 24hod. koncentrace PM, g, aglomerace Ostrava/Karvina/Frydek-Mistek, 2017
Fig. V.3.8 Field of the 36th highest 24-hour concentration of PM4,, agglomeration of
Ostrava/Karvina/Frydek-Mistek, 2017
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Obr. V.3.9 Pole roéni priimérné koncentrace NO,, aglomerace Ostrava/Karvina/Frydek-Mistek, 2017
Fig. V.3.9 Field of annual average concentration of NO,, agglomeration
of Ostrava/Karvina/Frydek-Mistek, 2017
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Obr. V.3.10 Emise vybranych znecist'ujicich latek v ¢lenéni dle REZZO, aglomerace
Ostrava/Karvina/Frydek-Mistek, 2008 a 2016

Fig. V.3.10 Emissions of selected pollutants listed according to REZZO, agglomeration
of Ostrava/Karvina/Frydek-Mistek, 2008 and 2016
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