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IV.3 OXIDY DUSIKU

IV.3.1 Znecisténi ovzdusi oxidy dusiku
v roce 2017

Pti sledovani a hodnoceni kvality venkovniho
ovzdusi se pod terminem oxidy dusiku (NO,) ro-
zumi smés oxidu dusnatého (NO) a oxidu dusicitého
(NO,). Imisni limit pro ochranu lidského zdravi je
stanoven pro NO,, limit pro ochranu ekosystémi
avegetace je stanoven pro NO,.

Znecisténi ovzdusi oxidem dusic¢itym v roce
2017 vzhledem k imisnim limitiim pro
ochranu zdravi

K piekracovani ro¢niho imisniho limitu NO, do-
chazi pouze na omezeném poctu stanic, a to na do-
pravné exponovanych lokalitach aglomeraci a vel-
kych mést. Z celkového pocétu 93 lokalit, kde byl
vroce 2017 sledovan oxid dusicity, doslo na 4,3 %
stanic (4 lokality) k prekroceni ro¢niho imisniho
limitu 40 pg.m (tab. XIIL.8; obr. IV.3.2). Viechny
Ctyfi stanice — Praha 2-Legerova (hot spot), Brno-
Uvoz (hot spot), Praha 5-Smichov a Brno-Sva-
toplukova — jsou klasifikovany jako dopravni mést-
ské. Piekroceni limitni hodnoty na téchto stanicich
se vzhledem k jejich malému poloméru repre-
zentativnosti nepromitlo do map ro¢ni primérné
koncentrace (obr. IV.3.1). Stanice Praha2-Legerova
(hot spot) a Brno-Uvoz (hot spot) jsou navic umis-
tény v husté zastavbé, ktera vyrazné snizuje pro-
vétravani.

V roce 2017 piekracovaly hodinové koncentrace
NO, hodnotu imisniho limitu 200 pg.m" celkem na
2 stanicich (tab. XIII.7). Na zadné vSak nebyl
dosazen maximalni povoleny pocet 18 piekroceni
v kalendafnim roce. Stanice Praha 2-Legerova (hot
spot) a Usti n. L.-Vieboticka (hot spot) zazname-
naly jedno pfekroceni.

Vétsi znecisténi meést oxidy dusiku v porovnani
smimoméstskymi lokalitami je zplisobeno
prevazné dopravou. Nejvyssich hodnot koncentraci
NO, je dosahovano v Praze, Brn¢ a Ostravé (obr.
IV.3.1a1V.3.5). Na vétsing uzemi CR (99,9 %) viak
byla primérna ro¢ni koncentrace nizs$i nez 26
pg.m”, tj. hodnota dolni meze pro posuzovani.
Vyssi koncentrace NO, mohou byt i v blizkosti
mistnich komunikaci v obcich s intenzivni dopra-
vou, vys§$i zastavbou a s hustou mistni dopravni siti.

Na dopravnich lokalitach jsou méfeny vyssi kon-
centrace NO, nez na ostatnich typech lokalit. V ob-
dobi duben—zafi je obecné patrny pokles kon-
centraci NO, na vSech lokalitach (obr. 1V.3.6).

IV.3 NITROGEN OXIDES

IV.3.1 Air pollution by nitrogen oxides
in 2017

In monitoring and evaluating the quality of ambient
air, the term nitrogen oxides (NO,) is understood to
refer to a mixture of nitrogen oxide (NO) and
nitrogen 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
setfor NO,.

Air pollution by nitrogen dioxide in 2017
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 in locations with
high traffic intensity in agglomerations and large
cities. Of the total number of 93 locations where
nitrogen dioxide was monitored in 2017, the annual
pollution limit level of 40 ug.m” was exceeded at
4.3% of stations (4 locations) (Tab. XIII.8; Fig.
1V.3.2). All four stations (Prague 2-Legerova (hot
spot), Brno-Uvoz (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 concen-
tration considering their low range of representati-
veness (Fig. IV.3.1). The Prague 2-Legerova (hot
spot) and Brno-Uvoz (hot spot) stations are mo-
reover located in densely built-up areas which sub-
stantially decrease ventilation.

In 2017, the hourly concentrations of NO, exceeded
the pollution limit level of 200 ug.m™ at a total of
2stations (Tab. XII1.7). The maximum permitted
number of 18 above-limit values per calendar year
was not exceeded, though, at any of them. A single
case of exceeding the pollution limit value was
recorded at the Prague 2-Legerova (hot spot) and
Ustin. L.-Vseboricka (hot spot) stations.

Greater pollution of cities by nitrogen oxides com-
pared to rural locations is caused mainly by traffic.
The greatest concentrations of NO, are attained in
Prague, Brno and Ostrava (Fig. IV.3.1 and IV.3.5).
However, over most of the territory of the Czech
Republic (99.9%), the average annual concentra-
tion was below 26 ug.m”, i.e. the value of the lower
assessment limit. Higher concentrations of NO,can
occur close to urban roadways in municipalities
with heavy traffic, taller buildings and a dense local
traffic network.

Higher concentrations of NO, are measured at
traffic locations than at other types of locations. In
the April-September period, a decrease is generally
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Dtivodem poklesu je vyssi intenzita solarni radiace
(ptedevsim o vlnovych délkach <400 nm) v tomto
ro¢nim obdobi, ktera ma za nasledek fotodisociaci
NO,na NO a O (Warneck 2000). Z produkti foto-
disociace se za vhodnych podminek vytvari pfi-
zemni ozon, a proto jsou v obdobi duben—zafi
koncentrace pfizemniho ozonu vyssi (obr. IV.4.8).

Znecisténi ovzdusi oxidy dusikuv roce 2017
vzhledem k imisnim limitim pro ochranu
ekosystémii a vegetace

Imisni limit pro ro¢ni primérné koncentrace NO,
(30 pg.m”) nebyl v roce 2017 piekro¢en ani na
jedné z 19 venkovskych stanic s dostatenym
poctem dat pro hodnoceni (tab. XIIL.9). Na 63 %
stanic (12 lokalit z 19), které méfily v letech 2016
a2017, doslo v porovnani s rokem 2016 ke snizeni
pramérné ro¢ni koncentrace NO,.

Konstrukce mapy plosného rozlozeni ro¢nich
pramérnych koncentraci NO, zahrnuje kombinaci
méfeni a modelovani. Pro konstrukei mapy pole
NO, byly pouzity vSechny stanice métici NO,,
prihlizelo se i k vySe zminénym tdajim o emisich
zmobilnich zdrojii v CR. Vy&§i koncentrace NO,
mohou byt i v blizkosti mistnich komunikaci
vobcich s intenzivni dopravou a hustou mistni
dopravni siti, kde nejsou koncentrace méfeny. Na
mapé¢ jsou formou bodovych znalek vyznaceny
pouze stanice venkovské, protoze pouze na téchto
lokalitdich se hodnoti tiroven ro¢nich koncentraci
NO vzhledem k imisnimu limitu pro ochranu eko-
systémi a vegetace (obr. [V.3.3).

IV.3.2 Vyvoj koncentraci oxidu dusiku

V pribéhu 90. let doslo k vyraznému poklesu jak
ro¢nich primérmych koncentraci NO, a NO,, tak
119. nejvyssi hodinové koncentrace NO,. Diivodem
byl prudky pokles emisi v tomto obdobi v diisledku
nabyti u¢innosti zdkona ¢. 309/1991 Sb. a na n¢j
navazujiciho zavadéni novych technologickych
opatfeni ke snizovani emisi. Vliv méla také zmena
skladby primyslové vyroby a vozového parku
aslozeni pohonnych hmot. Velky vliv na prabch
meziro¢ni proménlivosti koncentraci NO,a NO,, ale
i dalsich znecistujicich latek, maji meteorologické
arozptylové podminky. Relativné strmé klesajici
trend z 90. let minulého stoleti trval az do roku 2000.
Od tohoto roku dochazi stiidavé k nartistim a po-
klesim jak primérnych ro¢nich koncentraci, tak
119. nejvyssi hodinové koncentrace (obr. IV.3.7).
Nejvyrazngjsi nartsty koncentraci byly zazname-
nany v letech 2003, 2006 a 2010, pravdépodobné

apparent in the NO, concentrations at all locations
(Fig. 1V.3.6). The decrease is caused by the greater
intensity of solar radiation (particularly of
wavelength < 400 nm) in this season, resulting in
photo-dissociation of NO, to form NO and O
(Warneck 2000). Tropospheric ozone is formed from
the photo-dissociation products under suitable
conditions and thus the tropospheric ozone
concentrations are higher in the April-September
period (Fig. 1V.4.8).

Air pollution by nitrogen oxides in 2017
in relation to the pollution limit level for
protection of ecosystems and vegetation

The pollution limit level for the average annual
concentration of NO,, (30 ug.m’) was not exceeded
in 2017 at any of 19 rural stations with a sufficient
amount of data for the evaluation (Tab. XII1.9). The
average annual concentration of NO, decreased
from the level of 2016 at 63% of stations (12 of 19
locations) that carried out measurements in both
2016 and 2017.

Construction of the maps of the areal distribution of
average annual NO, concentrations encompasses
a combination of measuring and modelling. Values
from all the stations measuring NO, were employed
to construct the map of NO, fields, taking into
consideration the above-mentioned information on
emissions from mobile sources in the Czech Repu-
blic. Higher NO, concentrations can occur in the
vicinity of local roadways in municipalities with
heavy traffic levels and dense traffic networks whe-
re, however, concentrations are not measured. On
the map, point markers designate only rural stations
because only at these locations are the average
annual NO, concentrations measured in relation to
the pollution limit levels for protection of eco-
systems and vegetation (Fig. IV.3.3).

IV.3.2 Trends in nitrogen oxide
concentrations

During the 1990s there was a marked decrease in
the average annual concentrations of both NO, and
NO, and also in the 19" highest hourly NO, con-
centration. 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 introduc-
tion of new technological measures to reduce
emissions. This was also affected by a change in the
composition of industrial production and the
vehicle fleet and also in the composition of auto-
motive fuels. Meteorological and dispersion condi-
tions have a great impact on inter-annual variations
in NO, and NO, concentrations and also on the
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vdusledku neptiznivych meteorologickych a roz-
ptylovych podminek, které se v téchto letech vysky-
tovaly. Od roku 2011 bylo mozné pozorovat velmi
pozvolné klesajici trend vSech sledovanych
charakteristik (obr. IV.3.8). V roce 2017 doslo ke
stagnaci prumérné ro¢ni koncentrace celkové na
vsech typech stanic, ale na samotnych dopravnich
stanicich doslo k mirnému poklesu primérnych roc-
nich koncentraci.

Nejvyssich hodnot bylo dosahovano v celém sledo-
vaném obdobi (2001-2017) v aglomeracich Praha
aO/K/F-M. Dtvodem je velmi vysoké zatizeni
téchto oblasti dopravou a v ptipadé aglomerace
O/K/F-M i emisemi z pramyslu (obr. IV.3.4). Na-
priklad v Praze je doprava v soucasnosti nejvyz-
namngj$im zdrojem emisi oxidi dusiku (ENVIS
2012). Nejnizsich trovni ze sledovanych aglome-
raci je naopak dosahovano v aglomeraci Brno (obr.
V.1).

1V.3.3 Emise oxidu dusiku

Oxidy dusiku (NO,) se tvoii ptfi spalovani paliv
v zavislosti na teploté spalovani, obsahu dusiku
v palivu a piebytku spalovaciho vzduchu a vznikaji
ipfi neékterych chemicko-technologickych proce-
sech (vyroba kyseliny dusi¢né, amoniaku, hnojiv
apod.). Zatimco pfi spalovani paliv v kotlich se
podil NO, v emisich NO, pohybuje obvykle do 5 %,
u nékterych chemicko-technologickych procest
muze podil NO, predstavovat az 100 % emisi NO,
(Neuzil 2012). Emise NO, s vy$sim podilem NO,
(10-55 %) produkuji dieselové motory (Carslaw et
al.2011).

Nejvétsi mnozstvi emisi NOy pochazi z dopravy.
Sektory 1A3biii — Silni¢ni doprava: Nakladni do-
prava nad 3,5 t, 1A3bi — Silni¢ni doprava: Osob-
ni automobily, 1A3bii — Lehka uZzitkova vozidla
a 1A4cii — Zemédélstvi, lesnictvi, rybolov: Nesil-
niéni vozidla a ostatni stroje se na celorepubli-
kovych emisich NO, v roce 2016 podilely 40,4 %.
V sektoru 1 Ala — Vetejna energetika a vyroba tepla
bylo do ovzdusi vneseno 26,5 % emisi NO, (obr.
1V.3.9). Klesajici trend emisi NO, v obdobi let
2008-2016 souvisi predevsim s pfirozenou obno-
vou vozového parku a se zavedenim emisnich stro-
pu a piisnéjsich emisnich limitd pro emise NO, ze
zdrojii v sektoru 1 Ala— Vetejna energetika a vyroba
tepla (obr. IV.3.10).

Podil jednotlivych typt zdroji na celkovych emi-

concentrations of other pollutants. The relatively
sharp decreasing trend in the 1990 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 (Fig. 1V.3.7). The most marked
increases in the concentrations were recorded in
2003, 2006 and 2010, probably as a result of un-
favourable meteorological and dispersion conditi-
ons in those years. Since 2011, it has been possible
to observe a rather slow decreasing trend in all the
monitored characteristics (Fig. 1V.3.8). In 2017,
astagnation occurred in the average annual con-
centration overall at all types of stations, however,
at traffic stations alone there was a slight decrease
in average annual concentrations.

The highest values were attained in the monitored
period (2001-2017) in the Prague and O/K/F-M
agglomerations. This was because of the very high
burden of these areas by traffic and, at the O/K/F-M
agglomeration, also by industrial emissions (Fig.
1V.3.4). For example, in Prague, traffic is currently
the most significant source of nitrogen oxide emis-
sions (ENVIS 2012). Of the monitored agglomera-
tions, the lowest levels were measured in the Brno
agglomeration (Fig. V.1).

IV.3.3 Nitrogen oxide emissions

Nitrogen oxides (NO,) are formed in the combustion
of fuels in dependence on the temperature of
combustion, nitrogen content of the fuel and excess
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
NO, emissions is usually up to 5%, the fraction of
NO, in some chemical-technological processes can
reach up to 100% of total NO, emissions (Neuzil
2012). NO, emissions with higher fraction of NO,
(10-55%) are produced by diesel engines (Carslaw
atal. 2011).

The greatest amounts of NO, emissions are
produced by transportation. Sectors 1A3biii —
Road transport: Heavy duty vehicles and buses,
1A3bi — Road transport: Passenger cars, 1A3bii —
Road transport: Light duty vehicles and 1A4cii —
Agriculture/Forestry/Fishing: Off-road vehicles
and other machinery contributed 40.4% to
national NO, emissions in 2016. An amount of
26.5% of NO, emissions was emitted into the air in
sector 141a— Public electricity and heat production
(Fig. 1V.3.9). The decreasing trend in NO, emissions
in the 2008-2016 period is related primarily to
natural renewal of the vehicle fleet and the
introduction of emission ceilings and stricter
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sich se 1i81 podle konkrétni skladby zdroji vdané
oblasti. Produkce emisi NO, je soustfedéna
predevsim podél dalnic, komunikaci s intenzivni
dopravou, ve velkych méstech a v krajich (Ustecky,
StiedocCesky, Moravskoslezsky), ve kterych jsou
umistény vyznamnéjsi energetické vyrobni celky
(obr.IV.3.11).

emission limit levels for NO, emissions from sources
in sector 141a— Public electricity and heat produc-
tion (Fig. 1V.3.10).

The contributions of particular emission sources
differ depending on the composition of sources in
agiven area. The production of NO, emissions is
concentrated primarily along motorways, road-
ways with heavy traffic and in large cities and in the
regions in which more significant energy production
facilities are located (Usti, Central Bohemian and
Moravian-Silesian) (Fig. I1V.3.11).

Zneéisténi ovzdusi na uzemi Ceské republiky v roce 2017
Air Pollution in the Czech Republic 2017

84

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



IV.3 KVALITA O0VZDUSIi V CESKE REPUBLICE — OXIDY DUSIKU
IV.3 AIR QUALITY IN THE CZECH REPUBLIC — NITROGEN OXIDES

koncentrace [ug.m=]
concentration [ug.m=]
B <26 99.9 %
[ ] (26-32> 01%
[ (382—40> 0.01%
B > 40

zbna
zone

aglomerace
agglomeration

kraj
region

cﬁ obec nad 30 tis. obyvatel
municipality over 30K inhab. | | | |

Obr. IV.3.1 Pole roéni priimérné koncentrace NO,, 2017
Fig. IV.3.1 Field of annual average concentration of NO,, 2017
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Obr. IV.3.2 Roéni primérné koncentrace NO, méfené na stanicich imisniho monitoringu, 2017
Fig. IV.3.2 Annual average concentrations of NO; in the ambient air quality network, 2017
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Obr. IV.3.3 Pole ro¢ni primérné koncentrace NO,, 2017
Fig. IV.3.3 Field of annual average concentration of NO,, 2017
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Obr. IV.3.4 Pétilety primér roénich primérnych koncentraci NO,, 2013-2017
Fig. IV.3.4 Five-year average of annual average concentrations of NO, 2013-2017
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Obr. IV.3.5 19. nejvyssi hodinové koncentrace a roé¢ni priimérné koncentrace NO,
na vybranych stanicich, 2007-2017

Obr. IV.3.5 19th highest hourly concentrations and annual average concentrations of NO,
at selected stations, 2007-2017
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Obr. IV.3.6 Roéni chod priimérnych mési¢nich koncentraci NO, (priméry pro dany typ stanice),
2017

Fig. IV.3.6 Annual course of average monthly concentrations of NO, (averages for the given type
of station), 2017
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Obr. IV.3.7 Trendy roénich charakteristik NO, a NO, v Ceské republice, 2001-2017
Fig. IV.3.7 Trends of NO, and NO, annual characteristics in the Czech Republic, 2001-2017
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Fig. IV.3.8 Trends of selected characteristics of NO, and NO, (index, year 2001 = 100),

2001-2017
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1A1a - Vefejna energetika a vyroba tepla / Public electricity and heat production
I 1A3bi - Silniéni doprava: Osobni automobily / Road transport: Passenger cars
I 1A3biii - Silni¢ni doprava: Nékladni doprava nad 3,5 tuny / Road transport: Heavy duty vehicles and buses
1Adcii — Zemédélstvi, lesnictvi, rybolov: Nesilni¢ni vozidla a ostatni stroje / Agriculture/Forestry/Fishing: Off-road vehicles and other machinery
I 1A4bi — Lokalni vytapéni domacnosti / Residential: Stationary
I 1A3bii — Lehka uZitkova vozidla / Road transport: Light duty vehicles
I 1A2f - Spalovaci procesy v primyslu a stavebnictvi: Mineraini nekovové produkty / Stationary combustion in manufacturing industries and construction: Non-metallic minerals
I 1A4ai - Sluzby / instituce: Stacionarni spalovaci zdroje / Commercial/institutional: Stationary
I 1A2c - Spalovaci procesy v primyslu a stavebnictvi: Chemicky primysl / Stationary combustion in manufacturing industries and construction: Chemicals
M 1A2a - Spalovaci procesy v primyslu a stavebnictvi: Zelezo a ocel / Stationary combustion in manufacturing industries and construction: Iron and steel
B 1A1c - Zpracovani uhli (brikety, koks, zplyfiovani) / Manufacture of solid fuels and other energy industries
M 1A3c - Zelezniéni doprava / Railways
I Ostatni / Other
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Obr. IV.3.9 Podil sektort NFR na celkovych Obr. IV.3.10 Vyvoj celkovych emisi NO,,
emisich NO,, 2016 2008-2016
Fig. IV.3.9 Total emissions of NO, sorted out Fig. IV.3.10 The development of NO,
by NFR sectors, 2016 total emissions, 2008-2016
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Obr. IV.3.11 Emisni hustoty oxid dusiku ze ¢tverct 5x5 km, 2016
Fig. IV.3.11 Nitrogen oxide emission density from 5x5 km squares, 2016
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