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IV.4 PRIZEMNi OZON

IV.4.1 Znecisténi ovzdusi prizemnim
ozonem v roce 2017

Znecisténi ovzdusi pfizemnim ozonem v roce
2017 vzhledem k imisnim limitim pro ochranu
zdravi

Imisni limit pfizemniho ozonu (O,) byl za ttileté
obdobi 2015-2017" piekrocen na 30 % lokalit, tj. na
21 ze 71 lokalit, na kterych byly koncentrace O, mé-
feny (tab. XIII.10; obr. IV.4.4 aIV.4.7). V porovnani
s ptedchozim obdobim 2014-2016 doslo k nardstu
poctu piekro¢eni imisniho limitu na 39 % lokalit
(26 lokalit), na22 % (15 lokalit) doslo k poklesu ana
39 % (26 lokalit) nebyl zaznamenan rozdil.

Ve srovnavani koncentraci tiiletych hodnocenych
obdobi hraji roli emise prekurzori a meteorologické
podminky, tj. intenzita slune¢niho svitu, teplota,
rychlost vétru a vyskyt srazek, resp. relativni vlh-
kost (Blanchard etal. 2010; Ooka et al. 2011). Vztah
mezi mnoZzstvim emitovanych prekurzorti a koncen-
tracemi ptizemniho O, vSak neni linedrni. Tato
nelinearita je zpusobena dalkovym pienosem O,
a jeho prekurzort a dal§imi faktory, mezi které se
fadi zména klimatu, emise nemetanickych t€¢kavych
organickych latek (VOC) z vegetace a pozary
lesnich porostii (EEA 2013a). Vzhledem ke zna¢né
komplikované atmosférické chemii vzniku a zaniku
0,, jeho zavislosti na absolutnim mnozstvi i relativ-
nim zastoupeni jeho prekurzort v ovzdusi, souvise-
jici 1 s dalkovym pfenosem, a dale i na meteoro-
logickych podminkach (kap. 1V.4.3), je obtizné
meziro¢ni zmény blize komentovat.

TN

métfeny na dopravnich stanicich, kde je O, od-
bouravan chemickou reakci s NO (kap. IV.4.3). Lze
predpokladat, ze koncentrace O, jsou podlimitni
i v dalSich dopravné zatiZengjSich oblastech, ve
kterych vSak z divodu absence méteni nelze po-
moci stavajici metodiky konstrukce map toto prav-
dépodobné snizeni dokladovat. Naopak nejvyssi
koncentrace jsou méfeny na venkovskych pozado-
vych lokalitach (tab. XIII.10). K piekroceni imis-
niho limitu O, doslo ve tfiletém obdobi 2015-2017
na 31,2 % tzemi CR s cca 8,6 % obyvatel (obr.
IV.4.1 a obr. IV4.2). V porovnani s predchozim
obdobim 2014-2016 se plocha zasaZzeného tizemi
zvysilao 13,1 procentniho bodu (z 18,1 %).

Tab. XIII.12 prezentuje pocty hodin piekroceni
informativni prahové hodnoty pro O, (tj. hodinové
priimérné koncentrace 180 pg.m”) za obdobi mé-

IV.4 TROPOSPHERIC OZONE

IV.4.1 Air pollution by tropospheric ozone
in 2017

Air pollution by tropospheric ozone in 2017
in relation to the pollution limit values for
protection of human health

The pollution limit value for tropospheric ozone
(0,) over the 2015-20177 three-year period was
exceeded at 30% of locations, ie. at 21 of 71
locations at which the concentration of O, was
measured (Tab. XI11.10; Fig. IV.4.4 and Fig. IV.4.7).
Compared to the previous 2014-2016 period, the
number of cases where the pollution limit valuewas
exceeded increased to 39% of locations (26
locations), a decrease was recorvded at 22% of
locations (15 locations) and no difference was
recorded at 39% (26 locations).In comparison of
concentrations of the three-year evaluated periods,
a role is played by emissions of precursors and
meteorological conditions, i.e. the intensity of solar
radiation, temperature, wind speed and the
occurrence of precipitation and/or the relative
humidity (Blanchard et al. 2010, Ooka et al. 2011).
The relationship between the amount of emitted
precursors and the concentration of tropospheric
ozone O, is, however, not linear. This nonlinearity is
a result of long-range transmission of O, and its
precursors and other factors, including climate
change, emissions of non-methane volatile organic
compounds (VOC) from vegetation and forest fires
(EEA 2013a). Considering the very complicated
atmospheric chemistry of the formation and de-
composition of O,, its dependence on the absolute
amounts and relative contents of its precursors in
the air, which is also related to long-range trans-
mission, and also on the meteorological conditions
(Chap. 1V.4.3), it is difficult to comment on the year-
to-year changes in any detail.

Of the monitored locations, the lowest O, con-
centrations were measured at traffic stations, where
O, is decomposed by chemical reactions with NO
(Chap. 1V.4.3). It can be assumed that the O, con-
centrations are also below the limit in other areas
with heavy traffic where, however, because of the
lack of measurements, this probable reduction
cannot be documented using current methods of
map construction. On the other hand, the highest
concentrations were measured at rural background
locations (Tab. XII1.10). The pollution limit value
for O, was exceeded in the 2015-2017 three-year
period over 31.2% of the territory of the Czech
Republic with approx. 8.6% of the population (Fig.
V4.1 and Fig. 1V 4.2). Compared with the previous
20142016 period, the area of the affected territory
increased by 13.1 percentage points (from 18.1%,).

1 Roéni imisni limit je prekrogen, jestlize byl maximalni denni 8hodinovy
klouzavy primér O3 vy$si nez 120 ug.m-3 alespon 26krat v priméru za
3roky.

1 The annual pollution limit value is exceeded if the maximum daily
8-hour sliding average of O3 is greater than 120 ug.m-3 at least
26 times on an average over 3 years.
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feni 2003-2017 na vybranych stanicich AIM. Po-
drobné¢jsi vyhodnoceni tykajici se ptekracovani pra-
hové hodnoty 180 pg.m " 1ze nalézt v kapitole VI.

Roéni chod primérnych mési¢nich koncentraci O,
(maximalni 8hodinovy klouzavy primér za dany
mesic) je charakterizovan nariistem koncentraci
v jarnich a letnich mésicich (obr. IV.4.8) z divodu
vyskytu pfiznivych meteorologickych podminek
pro vznik O,, jako jsou vysoka intenzita slune¢niho
zateni, vysoké teploty a nizka vlhkost vzduchu.
Také v tomto piipadé je ziejmé, ze nejvyssi ma-
ximalni 8hodinové klouzavé priméry jsou zazna-
menavany na venkovskych lokalitach, na kterych
rovnéz dochazi k nejéastéjsimu prekracovani hod-
noty imisniho limitu (obr. [V.4.7).

Znecisténi ovzdusi pfizemnim ozonem v roce
2017 vzhledem k imisnim limitiim pro ochranu
ekosystémi a vegetace

Imisni limit O, pro ochranu vegetace 18 000
pg.m.h byl piekro¢en na 7 lokalitach z celkového
poctu 35 venkovskych a predméstskych stanic (obr.
IV.4.6), pro které byl podle legislativy relevantni
vypocet expozicniho indexu AOT40 (jde o primeér
za roky 2013-2017)2. Jednalo se o stanice Kucha-
fovice, Stitna n. VI1ar, Ostrava-Radvanice OZO,
Brno-Tufany, Mikulov-Sedlec, Rudolice v Horach
a Cervena hora (tab. XIIL.11). Oproti pfedchozimu
hodnocenému pétileti 2012-2016 doslo k poklesu
poctu lokalit s prekrocenim z 23 % (8 lokalit) na
20 % (7 lokalit) z celkového poctu 35 lokalit hod-
nocenych v obou obdobich. NarGst hodnoty
expozi¢niho indexu AOT40 za rok 2017 byl oproti
roku 2016 zaznamendn na 46 % lokalit (16 lokalit),
zatimco jeho pokles byl zjistén na 54 % lokalit
(19 lokalit).

IV.4.2 Vyvoj koncentraci pfizemniho ozonu

Trend 26. nejvyssiho denniho maximalniho 8hodi-
nového klouzavého priméru koncentraci O, ma od
roku 2000 klesajici tendenci, ze které se vyrazné
vymykaji roky 2003 (resp. primér za tiileté obdobi
2001-2003), 2006 (resp. primér za obdobi
2004-2006) a 2015 (resp. pramér za obdobi
2013-2015). V roce 2003 byla 26. nejvyssi hodnota
maximalniho 8hodinového klouzavého priméru
nejvyssi za celé sledované obdobi (obr. 1V.4.9).

Tab. XIII.12 lists the numbers of hours when the
informative threshold value for O, was exceeded
(i.e. an hourly average concentration of 180 ug.m")
over the 2003-2017 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.

The annual variation of average monthly con-
centrations of O, (maximum 8-hour running ave-
rage for the relevant month) is characterised by an
increase in concentration in the spring and summer
(Fig. 1V.4.8) due to occurrence of favourable me-
teorological conditions for formation of O,, such as
high solar radiation intensity, high temperatures
and low atmospheric humidity. In this case it is also
clear that the highest maximum 8-hour running
averages are recorded at rural locations at which
the value of the pollution limit is also most often
exceeded (Fig. 1V.4.7).

Air pollution by tropospheric ozone in 2017 in
relation to the pollution limit for protection of
ecosystems and vegetation

The pollution limit for O, for protection of vegeta-
tion of 18,000 ug.m”.h was exceeded at 7 locations
of the total number of 35 rural and suburban
stations (Fig. 1V.4.6) for which calculation of the
exposure index AOT40 is relevant according to the
legislation (for the 2013-2017 average)?. This ap-
plied to the stations at Kucharovice, Stitnd n. Viari,
Ostrava-Radvanice OZO0, Brno-Turany, Mikulov-
Sedlec, Rudolice v Horach and Cervena hora (Tab.
XL 11). Compared to the previous evaluated five-
year period of 2012-2016, there was a decrease in
the number of locations where the limit value was
exceeded from 23% (8 locations) to 20% (7 loca-
tions) of the total number of 35 locations evaluated
in both periods. Compared to 2016, an increase in
the value of the exposure index AOT40 in 2017 was
recorded at 46% of locations (16 locations), while
a decrease was found at 54% of locations (19
locations).

IV.4.2 Trends in the concentration
of tropospheric ozone

Since 2000, the trend in the 26" highest daily maxi-
mum 8-hour running average of the average O,
concentration has a decreasing tendency, where
marked exceptions were recorded in 2003 (i.e. the

2 Pro hodnoceni ochrany vegetace pfed nadmérnymi koncentracemi
ozonu vyuziva narodni legislativa ve shodé s pfisluSnou smérnici
EU expozi¢ni index AOT40. Kumulativni expozice ozonem AOT40
se spocte jako suma diferenci mezi hodinovou koncentraci ozonu
a prahovou Urovni 80 pg.m-3 (= 40 ppb) pro kazdou hodinu, kdy byla
prekrocena tato prahova hodnota. Podle poZadavkd nafizeni vlady
€. 597/2006 Sb. se AOT40 pocitd pro obdobi tfi mésicl od kvétna do
Cervence, zmérenych kazdy den mezi 8:00 a 20:00 SEC (= 7:00 az
19:00 svétového ¢asu UTC).

2 In accordance with the relevant EU Directive, the Czech legislation
employs the exposure index AOT40 for evaluating the protection of
vegetation against excessive ozone concentrations. The cumulative
exposure to ozone AOT40 is calculated as the sum of the differences
between the hourly concentration of ozone and the threshold value of 80
1g.m-3 (= 40 ppb) for each hour when this threshold value was exce-
eded. According to the requirements of Government Regulation No.
597/2006 Coll., AOT40 is calculated for a period of three months from
May to July, measured every day between 8:00 and 20:00 CET [7:00
to 19:00 UTC].
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Tento rok se v celé Evrop€ vyznacoval vyrazné nad-
pramérnymi koncentracemi ptizemniho O, (Sicard
et al. 2011; Cristofanelli et al. 2007; Pires et al.
2012) souvisejicimi s nadprimérnymi teplotami
béhem letniho obdobi (EEA 2014). Roky 2003,
2006 a 2015 byly charakteristické ptiznivymi pod-
minkami pro vznik pfizemniho O,. Do roku 2008
doslo v nékolika letech k prekroceni imisniho li-
mitu, v nasledujicich letech se 26. nejvyssi hodnoty
maximalniho 8hodinového priméru pohybovaly
pod imisnim limitem a v roce 2015 byl imisni limit
naposledy prekrocen. Také z tohoto hodnoceni je
ziejmé, ze vyssich hodnot je dosahovano zpravidla
na venkovskych lokalitdch oproti méstskym a pted-
meéstskym pozad’ovym (obr. IV.4.9).

Klesajici tendence koncentraci piizemniho O, byla
zaznamendna nejen v Evropé (Sicard et al. 2013;
EEA 2013a), ale také v USA (Butler et al. 2011).
V letech 1990-2010 bylo na stanicich v Evropé
a USA pozorovano také snizeni rozdilti mezi kon-
centracemi méfenymi na lokalitach venkovskych
amegstskych (Paoletti et al. 2014). Zaroven na téchto
stanicich doslo ke snizeni maximalnich mé-fenych
hodnot. Zminovany pokles koncentraci pii-
zemniho O, je mimo jiné pfipisovan redukci emisi
jeho prekurzort, zejména NO,, ve vyspélych sta-
tech (Sicard etal. 2013).

Expoziéni index AOT40 (pétilety primér za roky
2013-2017; obr. IV.4.3) zaznamenal v roce 2017
mirny nartst v porovnani s rokem 2016 (obr. IV.4.5
aobr.1V.4.10).

Detailni analyza Casoprostorovych trendi dlouho-
dobého meéfeni 26 stanic rizného typu (méstské,
venkovské, horské) za obdobi 1994-2015 proka-
zala, 7ze navzdory podstatnému snizeni emisi pre-
kursort 1 snizeni imisnich koncentraci O, na vét§iné
stanic, predstavuje O, v CR stale znaény problém.
Jasné se prokazalo, Ze pro zadouci snizeni imisnich
urovni O, je kriticky pomér NO/NO,, a samotné
soucasné vyznamné snizeni emisi NO, neni tedy pro
snizeni O, postacujici (Hinova, Baumelt 2018).

IV.4.3 Vznik pfizemniho ozonu

O, nema v atmosféte vlastni vyznamny zdroj. Jedna
se o tzv. sekundarni latku vznikajici v celé tade
velmi komplikovanych nelinearnich fotochemic-
kych reakci, které detailné popisuji napt. Seinfeld
a Pandis (2006). Prekurzory O, jsou oxidy dusiku
(NO,) a nemetanické tekavé organické latky
(VOC), v globalnim méftitku hraji roli i metan
(CH,) a oxid uhelnaty (CO). Dulezitou reakci je
fotolyza NO, zatenim o vinové délce 280—430 nm,
pii které vznika NO a atomarni kyslik. Reakei ato-
marniho a molekularniho kysliku pak za ptitom-

three-year average for 2001-2003), 2006 (i.e. the
average for 2004-2006) and 2015 (i.e. the average
for 2013-2015). In 2003, the 26th highest value of
the maximum §8-hour running average was the
highest for the entire monitored period (Fig. [V.4.9).
In that year, all of Europe was characterised by
substantially above-average concentrations of
tropospheric O, (Sicard et al. 2011, Cristofanelli et
al. 2007, Pires et al. 2012) related to above-average
temperatures during the summer season (EEA
2014). Characteristically favourable conditions for
the formation of tropospheric O, were recorded in
2003, 2006 and 2015. Until 2008, the pollution limit
value was exceeded in several years; in the fol-
lowing years, the 26th highest value of the maximum
8-hour average varied under the pollution limit
value and the pollution limit value was exceeded for
the last time in 2015. It is apparent from this eva-
luation that the highest values are regularly
attained at rural locations compared to the urban
and suburban background stations (Fig. 1V.4.9).

A decreasing trend in the concentrations of tropo-
spheric O, was recorded, not only in Europe (Sicard
et al. 2013; EEA 2013a), but also in the U.S.A.
(Butler et al. 2011). In 1990-2010, a difference was
observed between the concentrations measured at
rural and urban locations at stations in Europe and
the U.S.A. (Paoletti et al. 2014). Simultaneously, the
maximum values measured at these stations also
decreased. The mentioned decrease in the concen-
trations of tropospheric O, is ascribed, amongst
other things, to a reduction in emissions of pre-
cursors, especially of NO,, in advanced countries
(Sicardetal. 2013).

The exposure index AOT40 (five-year average for
2013-2017) in 2017 registered a slight increase
comparedto 2016 (Fig. IV.4.5 and Fig. 1V.4.10).

A detailed analysis of time-space trends of long-
term monitoring by 26 stations of varying types
(urban, rural, mountain) for the 1994-2015 period
revealed that despite of a substantial decrease of
precursors emissions and of O, pollution con-
centrations at a majority of stations O, represents
still a considerable problem for the Czech Republic.
1t has been clearly demonstrated that for the appro-
priate decrease of O, pollution levels the NO/NO,
ratio is critical and a concurrent substantial de-
crease of NO, emissions alone is not therefore
sufficient (Hiinova, Bdumelt 2018).

IV.4.3 Formation of tropospheric 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 nonlinear pho-
tochemical reactions, which were described in de-
tail, e.g. by Seinfeld and Pandis (2006). Precursors
of O, include nitrogen oxides (NO,) and
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nosti katalyzatoru dochazi ke vzniku molekuly O,.
Soucasné probiha titrace O, oxidem dusnatym za
vzniku NO, a O,. Pokud je pii této reakci O, na-
hrazen radikaly, jeho koncentrace v atmosfére
rostou. Dtlezitou ulohu pfi téchto reakcich hraje
zejménaradikal OH.

NO, vznikaji pti veskerych spalovacich procesech.
VOC jsou emitovany z celé fady zdroji antro-
pogennich (doprava, manipulace s ropou a jejimi
derivaty, rafinerie, pouziti barev a rozpoustédel
atd.), ale i pfirozenych (napi. biogenni emise
zvegetace).

Pti vzniku O, nezaleZi pouze na absolutnim mnoz-
stvi prekurzord, ale i na jejich vzajemném pomeéru
(Sillman et al. 1990; Fiala, Zavodsky 2003).
V oblastech, kde je rezim limitovany NO,, charakte-
rizovany relativné nizkymi koncentracemi NO,
a vysokymi koncentracemi VOC, nartstaji koncen-
trace O, s rostoucimi koncentracemi NO,, zatimco
se vzrustajicimi koncentracemi VOC se méni jen
malo. Naopak v oblastech s rezimem limitovanym
VOC dochazi k poklesu koncentraci O, s rostoucimi
koncentracemi NO, a k nartstu koncentraci O, s ros-
toucimi koncentracemi VOC. Oblasti s vysokym
pomérem NO,/VOC jsou typicky znecisténé oblasti
okolo center velkych mést. Zavislost vzniku O, na
pocate¢nich koncentracich VOC a NO, se cCasto
vyjadiuji na diagramech ozonovych isoplet. Jedna
se o zobrazeni maximalni dosazené koncentrace
ozonu jako funkce pocatecni koncentrace NO,
a VOC (Moldanova 2009). Vyznamnou roli pfi
vzniku O, hraji nejen koncentrace prekurzord, ale
i meteorologické podminky (Colbeck, Mackenzie
1994). Imisni koncentrace O, rostou s rostoucim
ultrafialovym zafenim a teplotou, naopak klesaji
s rostouct relativni vlhkosti vzduchu. Vysoké kon-
centrace byvaji spojeny s déletrvajici anticyklonalni
situaci. Kromé vySe popsaného fotochemického
mechanismu se koncentrace O, mohou zvySovat
i epizodicky v disledku priniku stratosférického O,
do troposféry a také pti bourkach. V posledni dobé
se rovnéz zvysuje vyznam dalkového ptenosu O,
v ramci proudéni na severni polokouli do Evropy
a Severni Ameriky ze zdrojovych oblasti jiho-
vychodni Asie. O, je z atmosféry odstraiiovan reakci
s NO a suchou depozici.

nonmethane volatile organic compounds (VOC),
while methane (CH,) and carbon monoxide (CO)
play arole on a global scale. The photolysis of NO,
by radiation with a wavelength of 280—-430 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.
Simultaneously, O, is titrated with nitrogen oxide,
NO, with the formation of NO, and O,. If O, is re-
placed by radicals in this reaction, its concentration
increases in the atmosphere. The OH radical plays
an especially important role in this reaction.

NO, are formed in all combustion processes. VOC
are emitted from a number of anthropogenic sources
(transport, manipulation with petroleum and its
derivatives, refineries, the use of coatings and sol-
vents, 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
ratio (Sillman et al. 1990; Fiala, Zavodsky 2003). In
areas where the regime is limited by NO,, cha-
racterised by relatively low concentrations of NO,
and high concentrations of VOC, the O, concentra-
tions increase with increasing NO, concentrations,
but only minimally with increasing VOC concentra-
tions. On the other hand, in areas with a regime
limited by VOC, the O, concentrations decrease
with increasing NO, concentrations and the O, con-
centrations increase with increasing VOC con-
centrations. Areas with a high NO,/VOC ratio are
typically polluted areas around the centres of large
cities. The dependence of the formation of O, on the
initial concentrations of VOC and NO, is frequently
expressed by ozone isopleth diagrams, which depict
the maximum attained ozone concentration as a
function of the initial NO,and VOC concentrations
(Moldanova 2009). Not only the concentrations of
precursors, but also meteorological conditions,
play an important role in the formation of O, (Col-
beck, Mackenzie 1994). The pollution concentra-
tions of O, increase with increasing ultraviolet ra-
diation and temperature, but decrease with incre-
asing relative atmospheric humidity. High concen-
trations arve often connected with prolonged anti-
cyclone situations. In addition to the above des-
cribed photochemical mechanisms, the concentra-
tions of O, can also increase in episodes as a result
of penetration of stratospheric O, into the
troposphere and also during thunderstorms. Recen-
tly, there has also been an increase in the impor-
tance 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 deposition.
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Obr. IV.4.1 Pole 26. nejvyssiho maximalniho denniho 8hod. klouzavého priiméru koncentrace
pfizemniho ozonu v priméru za 3 roky, 2015-2017

Fig. IV.4.1 Field of the 26th highest maximum daily 8-hour running average of ground-level ozone
concentration in three-year average, 2015-2017
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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,
2015-2017

Fig. IV.4.2 26th highest values of maximum daily 8-hour running average of ground-level ozone
concentrations (three-year average) in the ambient air quality network, 2015-2017
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Obr. IV.4.3 Pole hodnot expozi¢niho indexu AOT40, primér za 5 let, 2013-2017

Fig. IV.4.3 Field of AOT40 exposure index values, average of 5 years, 2013-2017 50
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Obr. IV.4.4 Pocet prekroc¢eni 8hod. imisniho limitu pfizemniho ozonu za rok na vybranych
stanicich, 2015-2017

Fig. IV.4.4 Number of instances exceeding 8-hour limit of tropospheric ozone per year for selected
stations, 2015-2017
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Obr. IV.4.5 Hodnoty expozi¢niho indexu AOT40 na vybranych stanicich, pramér za 5 let, 2007-2017
Fig. IV.4.5 Exposure index AOT40 values at selected stations, average of 5 years, 2007-2017
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Obr. IV.4.6 Roéni hodnoty expozi€niho indexu AOT40 na vybranych stanicich, 2013-2017
Fig. IV.4.6 Annual exposure index AOT40 values at selected stations, 2013-2017
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Obr. IV.4.7 Poéty prekroceni hodnoty imisniho limitu pro maximalni denni 8hod. klouzavy pramér
koncentrace pfizemniho ozonu v priméru za 3 roky, 2015-2017

Fig. IV.4.7 Numbers of exceedances of the limit value for the maximum daily 8-hour running
average of surface ozone concentrations in three-year average, 2015-2017
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Due to an insufficient number of data points, the January and April values for the locality Kosetice (REG) were determinated by an
expert estimate.

Obr. IV.4.8 Roéni chod primérnych mési¢nich koncentraci max. 8hod. klouzavého priiméru O3
(praméry pro dany typ stanice), 2017

Fig. IV.4.8 Annual course of average monthly concentrations of max. 8-hour running average
of O3 (averages for the given type of station), 2017
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IV.4.9 Trendy rocnich charakteristik O3 v Ceskeé republice, 2001-2017
IV.4.9 Trends of O3 annual characteristics in the Czech Republic, 2001-2017
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Obr. IV.4.10 Trendy vybranych imisnich charakteristik O3 (index, rok 2001 = 100)
v Ceské republice, 2001-2017

Fig. IV.4.10 Trends of selected characteristics of O3 (index, year 2001 = 100)
in the Czech Republic, 2001-2017
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