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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 (O;) byl za ttileté
obdobi 2016-2018" ptekrogen na 51 % lokalit, tj.
na 33 ze 65 lokalit, na kterych byly koncentrace O;
méteny (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 nardstu
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 zaklad¢ stejného souboru stanic za obé
tiileta obdobi).

K piekroceni imisniho limitu O; doslo ve tiiletém
obdobi 20162018 na 80 % tizemi CR s cca 52 %
obyvatel (obr. IV.4.1). V porovnani s piredchozimi
obdobimi 2015-2017 (31,2 % tizemi a 8,6 % obyva-
tel) a 20142016 (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 tize-
mi CR (vice viz kap. III) a které vedly k navyseni
koncentraci a Castéj$imu piekro¢eni hodnoty imisni-
ho limitu O; v roce 2018 (obr. IV.4.3).

Ro¢ni chod primérnych meési¢nich a dennich
koncentraci O; (maximalni 8hodinovy primeér
za dany mésic a den) je charakterizovan nards-
tem koncentraci v jarnich a letnich mésicich (obr.
1V.4.8,1V.4.10) z diivodu vyskytu ptiznivych me-
teorologickych podminek pro vznik O;. V roce
2018 se primérné mésicni 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).

v

koncentraci jsou méfeny na dopravné zatizenych
lokalitach (obr. IV.4.8, 1V.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.
XU 10; 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 2016-2018 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, vys$i nez 120 pg.m= alespon 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 zatizengjSich oblastech, ve kterych
vsak z diivodu absence méteni nelze pomoci sta-
vajici metodiky konstrukce map toto pravdépo-
dobné snizeni dokladovat. Hodnoty koncentraci na
venkovskych, pfedméstskych a méstskych stani-
cich jsou v porovnani s koncentracemi na doprav-
nich stanicich vyssi a dosahuji podobnych trovni
(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 rozdili mezi
koncentracemi métenymi na lokalitich venkov-
skych a méstskych (Paoletti et al. 2014). Zaroven
na téchto stanicich doslo ke snizeni maximalnich
meéfenych 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. IV.4.6), pro které byl podle legislativy
relevantni vypocet expozi¢niho indexu AOT40
(jednd o prumér za roky 2014-2018). Nejvys-
$1 hodnoty AOT40 byly naméfeny na stanicich
Kuchatovice, Rudolice v Horach, Brno-Tufany,
Cervena hora (tab. XIII.11). Oproti pfedchozimu
hodnocenému pétileti 2012-2016 (piekroceni 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 pfekrocenim na
20 lokalit (57 %) z celkového poctu 35 lokalit. Za-
rovein doslo i k navyseni plochy izemi s vyskytem
nadlimitnich hodnot AOT40 (obr. IV.4.5). Nartst
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 pg.m > h.

IV.4.2 Vyvoj koncentraci pfizemniho ozonu

Vyvoj koncentraci ptizemniho ozonu, na rozdil od
predchazejicich hodnoceni zalozenych pfevazné 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 2004-2018 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. IV.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 ug.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 20082018 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-
tech2013,2015a 2018 (obr. IV.4.9). VSechny tyto
roky jsou charakterizovany vyskytem ptiznivych
meteorologickych podminek pro vznik ozonu —
v roce 2013 doslo k vyskytu vysokych koncentra-
ci O; zejména na pfelomu Cervence a srpna béhem
teplotné nadprimérnych az tropickych dnti. Roky
2015 a 2018 byly teplotné nadprimérné a srazko-
vé podprumérné.

Ve srovnavani koncentraci hraji zasadni roli emi-
se prekurzori 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 prekurzorti a kon-
centracemi pfizemniho O; vSak neni linearni. Tato
nelinearita je zpusobena komplikovanou atmo-
sférickou chemii vzniku a zaniku O, dalkovym
pienosem Oj; 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 porostti (EEA 2013). Vzhledem
k vyse uvedenym faktoriim 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 (meéstské, venkovské, horské) za obdobi
1994-2015 ukazala, ze navzdory podstatnému
snizeni emisi prekursorti i sniZzeni imisnich kon-
centraci O; na vét3ing stanic predstavuje O; v CR
stale znacny problém. Jasné 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 slune¢nim zafenim a relativni vlhkosti (Hu-
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 ptfitomnosti 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.

NOy 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 O; 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 boutkach. 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 Oj; 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. IV.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 priiméru 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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Obr. IV.4.8 Rocni chod priimérnych mésiénich koncentraci max. 8hod. klouzavého priaméru O,
(primeéry pro dany typ stanice), 2018

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 Ghrnd (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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