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IV.3 OXIDY DUSIKU

IV.3.1 Znecisténi ovzdusi oxidy dusiku
v roce 2018

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

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

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

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

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

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

IV.3 NITROGEN OXIDES

IV.3.1 Air pollution by nitrogen oxides in
2018

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

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

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

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

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

In urban localities (background and traffic) where
NOy emissions from transport are the main sou-
rce of NOy and the highest NO, concentrations
are recorded, average monthly NO, concentrati-
ons show a distinct annual course with peaks in

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

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



IV.3 KVALITA OVZDUSIi V CESKE REPUBLICE - OXIDY DUSIKU
IV.3 AIR QUALITY IN THE CZECH REPUBLIC — NITROGEN OXIDES

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

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

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

IV.3.2 Vyvoj koncentraci oxidt dusiku

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

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

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

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

IV.3.2 Trends in nitrogen oxide
concentrations

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

IV.3.3 Emise oxidl dusiku

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

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

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

IV.3.3 Nitrogen oxide emissions

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

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

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

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

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

Fig. IV.3.5 19" highest hourly concentrations and annual average concentrations of NO, at selected
stations, 2008-2018
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Obr. IV.3.6 Roc¢ni chod priimérnych mésiénich koncentraci NO,, 2018
Fig. IV.3.6 Annual course of average monthly concentrations of NO,, 2018

Zneéisténi ovzdusi na Gzemi Ceské republiky v roce 2018 84 CHMU - Informaéni systém kvality ovzdusi
Air Pollution in the Czech Republic 2018 CHMI - Air Quality Information System



IV.3 KVALITA OVZDUSIi V CESKE REPUBLICE - OXIDY DUSIKU
IV.3 AIR QUALITY IN THE CZECH REPUBLIC — NITROGEN OXIDES

40

30

N
o

Concentration [ug.m=3]
N
o

Koncentrace [ug.m=3]

O T T T T T T T T T T 1
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
s predmeéstské lokality (SUB) / suburban localities (SUB) méstské lokality (UB) / urban localities (UB)
=g primysloveé lokality (1) v agl. O/K/F-M / industrial localities (1) in O/K/F-M agglom. e dopravni lokality (T) / traffic localities (T)
ety venkovské lokality (R) / rural localities (R) regionalni (REG) / regional (REG)
LV rok / LV year g vSechny / all

Obr. IV.3.7 Trend roéni pramérné koncentrace NO, v Ceské republice, 20082018
Fig. IV.3.7 Trend of annaul average of concentrtion of NO, in the Czech Republic, 2008-2018
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Obr. IV.3.8 Trend 19. nejvys$si 1hod. koncentrace NO, v Ceské republice, 2008—-2018
Fig. IV.3.8 Trend of the 19" highest 1-hour concentration of NO, in the Czech Republic, 2008—-2018
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Obr. IV.3.9 Trendy roénich charakteristik NOy v Ceské republice, 2008-2018
Fig. IV.3.9 Trend of annaul average of concentrtion of NOy in the Czech Republic, 2008-2018
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Obr. IV.3.10 Podil sektorii NFR na celkovych emisich NOy, 2017
Fig. IV.3.10 Total emissions of NOy sorted out by NFR sectors, 2017
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Obr. 1V.3.11 Vyvoj celkovych emisi NOy, 2008-2017
Fig. IV.3.11 The development of NOy total emissions, 2008—2017

Obr. IV.3.12 Emisni hustoty oxid( dusiku ze ¢tvercli 5x5 km, 2017
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Fig. IV.3.12 Nitrogen oxide emission density from 5x5 km squares, 2017
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