V. AIR QUALITY IN REGIONS
OF THE CZECH REPUBLIC

For assessing and evaluating air pollution levels, Act No.
201/2012 Coll., on air protection, divides the territory of the CR
into zones and agglomerations, with zones consisting of one to
three regions. This chapter deals with a more detailed assessment
of air quality in regions of the CR, where a region means an admi-
nistrative region, agglomeration, or the territory of an administ-
rative region without an agglomeration. The following indicators
are used for interregional air quality assessments: air quality in-
dex (Chap. V.II), the concentration of selected air pollutants wei-
ghted by population in regions of the CR and in cities with more
than 30 000 inhabitants, the proportion of inhabitants living in
areas with above-limit air pollution, and the proportion of the re-
gional area exceeding air pollution limits (Chapter V.III). Charac-
teristics of the regions focusing on effects related to air quality are
supplemented by the composition of TSP, NO, and SO, emission
sources in the given region (Figs. V.1.1, V.1.2, V.1.3).

V.1 Characteristics
of regions

Agglomeration of Prague

In terms of air pollution, the capital of Prague ranks among the most
polluted areas in the CR. This situation is a result of the interaction
of a number of anthropogenic and natural factors. The location of
Prague in the complex terrain of the Prague basin fundamentally
affects the climatic and dispersion conditions in the territory (LoZek
et al. 2005). Particularly in colder times of the year, suitable condi-
tions appear in the Vltava River valley for the formation of tempera-
ture inversions, resulting in the accumulation of concentrations of
harmful substances in the atmospheric ground layer.

The worsened air quality in Prague is mainly related to the heavy
traffic load. Due to its location, Prague is not only the main hub
of the road network in the CR, but is also an important hub for

international transport. A large number of main transport roads
go through the centre of Prague. The growth of the service sector
and the associated construction of commercial and administrati-
ve centres have resulted in further demands on transport services
and energy consumption, including heating.

The consumption of solid fuels for heating of family houses, espe-
cially in suburban parts of the city, and the growing popularity of
the use of fireplaces and stoves (MHMP 2020) also have a signi-
ficant impact on the current air pollution in Prague. On the con-
trary, only two boilers burning solid fuels remain included in the
listed sources, using brown coal (NEXIMA Praha Reporyje) and
woodchips (FTV Lipence). The largest proportion of TSP and NO,
emissions comes from transport, with SO, emissions mostly from
household heating.

The most significant listed sources' of TSP emissions are perma-
nent or temporarily operating recycling lines of construction was-
tes (e.g., KARE, Praha Chodovska) and the mining and processing
of minerals (Ceskomoravsk{z Cement — Radotin Plant, KAMEN
Zbraslav, or concrete plants). SO, emissions are mostly produced
by the Ceskomoravsky Cement — Radotin Plant and KNAUF Praha
companies, and to a lesser extent also by the NEXIMA coal boiler
and Prazské sluzby — MaleSice Incinerator. The most significant
sources of NO, emissions come from the Radotin Plant of Ceskomo-
ravsky Cement (more than 65 % of the listed sources emissions),
and the Prazské sluzby, a. s. — Plant 14, MaleSice Facility for Waste
Energy Recovery. Other significant sources include Veolia Energie
Praha, a. s. — Veleslavin Heating Plant and the operation of co-ge-
neration units burning sludge gas (PraZské vodovody a kanalizace,
a. s., UCOV Praha 6) and landfill gas (TEDOM a. s. — Daewo—Avia
Co-generation Heating Plant) are gradually increasing.

In terms of carbon monoxide emissions, the dominant proportion
(more than 50 % of the total emissions from the listed sources)
comes again from cement production (Ceskomoravsky cement —
Radotin Plant). As a result of the SARS-CoV-2 pandemia, NMVOC
emissions from both important sources (Svoboda Press Printing
House and Trelleborg Wheel Systems Czech Republic, Prague
plant) decreased by about 20 % compared to 2020.

1 The sources listed in Annex No. 2 to Act No. 201/2012 on air protection are monitored individually, except for the livestock bree-
ding category. Pursuant to Article 17(3)(c), the operators of these sources are obliged to keep operational records on permanent
and variable data on a stationary source describing the source and its operation and data on inputs and outputs from this source

(for more see CHMI 2022d).



Central Bohemia zone

Central Bohemia Region

The Central Bohemia Region is the largest region of the CR in ter-
ms of size, the number of municipalities, and population. The re-
lief of the region is relatively featureless. The north and east are
flat, while the south and south—-west are dominated by highlands.

Air quality in the Central Bohemia Region has long been affec-
ted by the industrial character of the region; the key industries
are mechanical engineering, chemistry and food production. The
region has a dense transport infrastructure and high traffic inten-
sity in connection with the Prague agglomeration (NO,). There are
dense residential areas using local heating. 40.7 % of the popu-
lation live in municipalities with a population of up to two thou-
sand (1 026 municipalities). The ratio of the urban population to
the total population of the region was 51.7 % as of 31 December
2019, which was the lowest in the whole CR (CSO, 2020).

The most significant listed sources of TSP emissions include the
production of electricity and heat (Energotrans Mé&lnik, Kladno
Heating Plant), SKODA AUTO — Mlada Boleslav Plant, ORLEN
Unipetrol RPA - Kralupy Refinery and the mining or processing
of minerals (Certovy schody Lime Plant, SHB — Bernartice Quarry
and other sources). SO, emissions mainly come from the produ-
ction of electricity and heat (Energotrans Mélnik, Kladno Heating
Plant — Kladno Power Plant, Veolia Energy Kolin — Kolin Power
Plant) and industrial sources (e.g., ORLEN Unipetrol RPA — Kra-
lupy Refinery). The most significant sources of NO, emissions are
also represented by sources producing electricity and heat (Ener-
gotrans Mélnik, Kladno Heating Plant — Kladno Power Plant and
Veolia Energy Kolin — Kolin Power Plant), and industrial sources
(SPOLANA, KAVALIERGLASS Sazava Plant and ORLEN Unipetrol
RPA - Kralupy Refinery).

The dominant proportion of other pollutants (approx. 55 % of the
total emissions from listed sources) is represented by CO emissi-
ons from lime production (Certovy schody Lime Plant), and by
NMVOC emissions from car production (SKODA AUTO a. s. — Mla-
da Boleslav Plant and Toyota Peugeot Citroén Automobile Czech)
and production of building materials (Styrotrade Cakovicky and
TEMAC Zvéfinek) — together almost 50 % of the total emission of
the listed sources.

South-western zone

South Bohemia Region

The South Bohemia Region is the second largest region in the CR
by size, and at the same time it has the lowest population density
in the entire country. The region represents a geographically rela-
tively closed unit, the core of which is the South Bohemian Basin.
The majority of the region lies at an altitude of 400 to 600 m a. s. l.

About a third of the region's population lives in Ceské Budé&jovice
and in the four largest cities of the region.

The air quality of the South Bohemia Region within the CR can
be evaluated as good. The mountain areas of the Sumava and No-
vohradské Mountains are among the least affected areas. Worse
air quality can be expected in the Ceské Budéjovice agglomera-
tion and in the centres of larger cities (Tabor, Pisek, Strakonice),
where the majority of industrial production in the region is con-
centrated. Road transport has an equally important effect on air
quality in settlements.

The most significant listed sources of TSP emissions include
sources producing electricity and heat (Ceské Budé&jovice Hea-
ting Plant — Novohradska Street), the mining and processing of
minerals (LB MINERALS - Borovany Branch and Kamen a pisek
— PleSovice quarry), and other industrial sources (Kasalova Sa-
wmill — Jindfichtiv Hradec, DIAMO tailing pond, SUL Pfibram —
Mydlovary, and Aluprogress). The most significant sources of SO,
emissions include the REZZ0 1-2 category sources, representing
the production of electricity and heat (Strakonice Heating Plant,
Ceské Budéjovice Heating Plant — Novohradska and Vrato, Pisek
Heating Plant, ZVVZ ENERGO Milevsko, Kaplice Technical Servi-
ces — Municipal Heating Plant, Plana Power Plant, Tabor Heating
Plant) and the most significant NO, emission sources include also
the production of electricity and heat (Ceské Budé&jovice Heating
Plant — Novohradska Street, Strakonice Heating Plant, C—Energy
Plana, CARTHAMUS - Energoblok Domoradice).

Plzen Region

The Plzeil Region is the third largest region in the CR in terms of
area, but in terms of population it ranks eighth in the country. The
Plzen Region is characterized by diverse relief. The border moun-
tains in the south-west (Sumava and Cesk;’r les) dominate one
side, in contrast to the Plzeni Basin in the north—east of the regi-
on. The region’s topography is complemented by the central part
formed by the Plzeni Uplands and partly by the Brdy Highlands.

The air quality of the Plzeni Region within the CR can be evaluated
as relatively good. The least affected areas include the mountain
areas of Sumava, Cesk{z les, western Brdy, and the area around
the Manétin and Nectiny municipalities. The situation is opposi-
te in Plzen and its surroundings, where specific emissions in the
Plzen—City District exceed the values of specific emissions in the
CR by multiple times. Plzeni and its surroundings are affected by
a high concentration of industrial activities and road traffic.

The Plzen Region is characterized by a high number of small sett-
lements with an uneven spatial distribution, but medium-sized
cities are missing. The structure of the centres is atypical in com-
parison with the rest of the CR. Approximately 66.9 % of the total
population of the region live in cities.

The most important listed sources of TSP emissions include in-
dustrial sources (LASSELSBERGER), the mining and processing
of mineral resources (EUROVIA Quarries - Plzen 6-Litice,



LB MINERALS - V] Plzeiisko, Kazné&jov and Horni Bfiza Branch),
and sources for electricity and heat production (Plzeniska tep-
larenska - Heating Plant). The most significant sources of SO,
emissions are represented by sources for electricity and heat pro-
duction (Plzetiska teplarenska — Power Plant and Heating Plant,
or Klatovska Heating Plant), and the most significant sources of
NO, emissions are also represented by sources for electricity and
heat production (Plzefiska teplarenska — heating plant and power
plant sites, Plzefiska teplarenska and ZEVO Plzen) and other in-
dustrial sources (Pfeifer Holz and STOELZLE UNION).

North-western zone

Karlovy Vary Region

The Karlovy Vary Region is located in the westernmost part of Bo-
hemia. The Karlovy Vary Region is the smallest region in the CR in
terms of population, and the third smallest in terms of area. The
region includes the Kru$né hory mountain range and the terrain
has a predominantly highland character.

Balneotherapy in spa facilities is a significant activity in the re-
gion. Another important economic sector is the mining of brown
coal in the Sokolov region and kaolin in the Karlovy Vary Region.
The chemical industry and energy production are located in the
Sokolov area. There are also well-known glass and ceramic com-
panies in the region. Light industry is mainly represented by the
logging and wood processing industry, the production of parts for
the automotive industry, and plastics production.

In terms of air pollution, the region can be divided into three are-
as. The first, the spa area, can be found in the southern part of
the region. There is mainly light industry and food production
in this area, with pollution mainly caused by local heating and
transport. In the second area of the region, the chemical indus-
try, a lignite mine, and the Viesova and Tisova power plants are
located. These contribute significantly to the pollution of the regi-
on, but the influence of light industry, including glassworks and
ceramic plants, can also be identified. The third area includes the
Kru$né hory mountain range, where most of the pollution stems
from local heating.

The most significant listed sources of TSP emissions include the
production of electricity and heat (Sokolovska uhelna — Viesova
Processing Section and Tisova Power Plant), the mining and pro-
cessing of coal and minerals (Sokolovska uhelna and Basalt CZ
— Liba Processing Plant), and other industrial sources (Synthomer
and Lias Vintifov). The most significant sources of SO, and also
NO, emissions are again represented by sources for the producti-
on of electricity and heat (Sokolovska uhelna — Processing Secti-
on and Tisova Power Plant), and industrial sources (Lias Vintifov,
O-ICR - Nové Sedlo and Synthomer Plants).

Usti nad Labem Region

The Usti nad Labem Region is located in northwestern Bohemia.
The relief of the region is rather variable, ranging from the border
ridge of the Kru$né hory Mountains, through the volcanic Central
Bohemian Uplands, the Elbe Lowlands, and down to the lowest
point of the CR near the Hfensko municipality.

The economy of the region is specific for different parts of the
region, ranging from agricultural areas in lowland localities,
industrial areas, and mountain areas. In general, however, the
economy of the region is characterized by a strong orientation
towards heavy industry. Abundant deposits of brown coal have
given rise to a coal energy processing industry. The strong polluti-
on emission load of the region also stems from the presence of the
largest Czech oil refinery, chemical and ceramic industries, and
the processing of ferrous metals and copper. The food industry is
also represented in the region, with viticulture and breweries, and
agriculture. Light industry and local heating also contribute to the
emission load of the region.

The geographical location of the Usti nad Labem Region, which is
further affected by emissions from surface lignite mines and ther-
mal power plants, leads to the formation of inverse layers and the
retention of emerging pollutants in the lower atmosphere. Thanks
to desulphurisation and dust extraction of power plants and other
industrial enterprises, pollution in the region is no longer as high
as in the past, but the region is still loaded by higher concentra-
tions of pollutants. This is one of the reasons why there are a lar-
ger number of stations for measuring ambient air pollution in the
region.

The most significant listed sources of TSP emissions include
electricity and heat production (Pocerady Power Plant, CEZ — Tu-
gimice Power Plant, CEZ — Ledvice Power Plant, CEZ — Prunéfov 2
Power Plant), lignite and mineral resources mining (e.g., COLAS
CZ Cisafsky Quarry), and industrial sources (e.g., Mondi Stati —
Cellulose Plant). The most significant sources of SO, emissions are
again represented by sources for electricity and heat production
(PoCerady Power Plant, CEZ - TuSimice Power Plant, ORLEN Uni-
petrol RPA — T 700 Heating Plant, CEZ — Trmice Heating Plant,
United Energy — Komorany Heating Plant, CEZ — Ledvice Power
Plant, CEZ — Prunéfov Power Plant), and industrial sources (e.g.,
AGC Flat Glass Czech — Retenice Plant, and Lafarge Cement). The
most significant sources of NO, emissions are also represented
by sources for electricity and heat production (Pocerady Power
Plant, CEZ — TuSimice Power Plant, CEZ — Ledvice Power Plant,
CEZ - Prunéfov 2 Power Plant, ORLEN Unipetrol RPA — T 700 Hea-
ting Plant), and industrial sources (e.g., ORLEN Unipetrol RPA —
PETROCHEMIE plant).

Significant NMVOC emissions are produced during the processing
of vegetable oils at the Viterra Czech and PREOL Company. NH,
emissions originate from the production of mineral wool in the
Knauf Insulation Company and glass in the AGC Flat Glass Czech
— Retenice Plant, or also from the denitrification process at the
Pocerady Power Plant.



North-eastern zone

Liberec Region

The Liberec Region is located in the very north of Bohemia, and
its area is the second smallest after Prague. The relief of the region
is rather variable — the LuZické and Jizera Mountains in the north,
the KrkonoSe Mountains in the north—east, and hilly areas in the
middle and south of the region.

Air pollution in the Liberec Region is low, and there are no signi-
ficant sources of heavy industry. The mining of glass and building
sands and gravel and the quarrying of building stone, light in-
dustry (glassmaking, rubber industry, jewellery production and
mint), the food industry, and local heating significantly contribu-
te to the pollution in the region. A significant source of air pollu-
tion by cadmium is the glass industry in Desna and its surroun-
dings (for more details see Chapter IV.6).

The most significant listed sources of TSP emissions include sto-
ne mining and processing (EUROVIA Quarries — Kostalov and
DP Chlum, Provodinské pisky and CEMEX Sand — Smr¢i Quarry),
and other industrial sources (MLYN PERNER SVIJANY and Wotan
Forest OPO JILOS). The most significant sources of SO, emissi-
ons are represented by sources for the production of electricity
and heat (ENERGIE Holding — Hrad¢any Heating Plant, Liberec
Heating Plant) and industrial sources (Liberec Asphalt Mixing
Plant, Sklostroj Turnov CZ — Turnov and Galvanoplast Fischer).
The most significant sources of NO, emissions are represented
by sources for electricity and heat production (TERMIZO - Mu-
nicipal Waste Incinerator, ENERGY Holding — Hrad¢any Heating
Plant, and DIAMO TUU Straz pod Ralskem), and industrial sou-
rces (PRECIOSA ORNELA - Desné Plant and Polubny and Cry-
stalex CZ — Novy Bor Plant). Significant NMVOC emissions are
produced by the Fehrer Bohemia Ceska Lipa Company, the Mag-
na Exteriors (Bohemia) — Liberec Plant, and Bombardier Trans-
portation Czech Republic.

Hradec Kralové Region

The Hradec Kralové Region is located in the north—east of Bo-
hemia. The northern border of the region, formed by the Orlické
hory Mountains and the KrkonoSe Mountains, contrasts with the
southern border formed by the Elbe Lowlands. Air quality in the
Hradec Kralové Region is at a relatively good level. It is mainly
affected by the traffic load despite the very dense railway network,
which is completely electrified on only two lines. The regional city
of Hradec Kralové is a major road junction, despite the fact that
the motorway network is still under construction. Furthermore,
the air quality is affected by local heating.

The most significant listed sources of TSP emissions include in-

dustrial sources (Tereos TTD — Ceské Mezifi¢i Sugar Factory, Seco
Industries foundry - Ji¢in plant), electricity and heat production

(CEZ - Pofi¢i Power Plant), and the mining and processing of

minerals (production of mineral wool Saint-Gobain Constructi-
on Products CZ — Castolovice plant, Krkonose Lime Production
Kuncice - Lanov Quarry and ENVISTONE Pfedméfice). The most
significant sources of SO, emissions are again represented by in-
dustrial sources (Tereos TTD — Ceské Mezifi¢i Sugar Factory and
Saint—Gobain Construction Products CZ — Castolovice plant), and
sources for the production of electricity and heat (CEZ - Pofi¢i
Power Plant and Dvir Kralové Heating Plant, Heat Management
- Draha Plant). The most significant sources of NO, emissions are
represented by sources for the production of electricity and heat

voxs

(CEZ - Pofi¢i Power Plant operation and Dviir Kralové Heating
Plant), and industrial sources (Tereos TTD — Ceské Mezifi¢i Sugar
Factory and Saint-Gobain Construction Products CZ — Castolovice
plant). Considerable NMVOC emissions are produced by car indu-
stry (Skoda Auto — Kvasiny) and packaging production (AMCOR
Novy BydZov). NH, emissions are produced in manufacturing mi-
neral wool at Saint-Gobain Construction Products CZ — Castolo-

vice plant.

Pardubice Region

The Pardubice Region is located in the south—east of the CR. The
northern border is formed by the Orlické hory mountain area and
the Kralicky SnéZnik mountain range. It borders the Vysocina Re-
gion in the south, which is a moderate hilly area. Flat terrain is
mainly located in the vicinity of the regional town of Pardubice
and the neighbouring town of Chrudim. It is the tenth largest re-
gion in terms of area.

Air quality in the region is mainly affected by the chemical indu-
stry (for example, the world—famous Semtex production), trans-
port, and local heating.

The most significant listed sources of TSP emissions include the
production of electricity and heat (Chvaletice Power Plant, Opa-
tovice Power Plant), and other industrial sources (CEMEX CR,
P-D Refractories CZ a. s., division 06 — firing Anna, ALL-IMPEX
Pardubice — Dried Milk Manufacture). The most significant sou-
rces of SO, emissions are also represented by sources for electri-
city and heat production (Opatovice Power Plant, Chvaletice
Power Plant and Synthesia — Energy Department), and industrial
sources (CEMEX CR, Synthesia — SBU Nitrocellulose — Inorganic
Part or P-D Refractories CZ). The most significant NO, sources
are again represented by sources for the production of electricity
and heat (Chvaletice Power Plant and Opatovice Power Plant)
and industrial sources (CEMEX CR). Considerable NMVOC emi-
ssions originate from asphalt roofing manufacture (KVK Para-
bit) and the truck production (IVECO Czech Republic — Vysoké
Myto). NH, emissions are produced in manufacturing cement
(CEMEX Czech Republic) and mineral wool (Saint-Gobain Adfors
CZ - Litomysl plant).



South-eastern zone

Vysocina Region

The Vysocina Region is one of the larger regions of the CR in ter-
ms of area. It differs from the surrounding regions by having a hi-
gher average altitude, a higher fragmentation of the territory, and
a sparse population (it is the fifth largest region, but also has the
fourth lowest population). More than half of the territory is cove-
red by agricultural land (60.6 %) and the rest predominantly by
forests (30.4 %). The whole area lies in the Bohemian—Moravian
Highlands.

In terms of air pollution, the region can be assessed very positive-
ly. The high proportion of forests, the smaller proportion of cities
and at the same time the absence of significant industry mean
that air quality is good in most places. Air quality in the region
is affected by local heating (the main source of TSP and SO,) and
traffic, especially by the D1 motorway (the main source of NO,).

The most significant listed sources of TSP emissions include stone
mining and processing (COLAS CZ - Rancifov, Miro$ov and Vice-
nice quarries), and other industrial sources (Lukaform, Stora Enso
Timber Zdirec, KRONOSPAN CR and Lukavec Woodworking Coo-
perative). The most significant sources of SO, emissions are repre-
sented by the ZDAS energy sources, and also by the boiler room
of the ATOS - Stinadla boiler and Woodworking Cooperative. The
most significant sources of NO, emissions are mainly represented
by the KRONOSPAN OSB and KRONOSPAN CR industrial sources,
and the boiler rooms of the Lukavec Woodworking Cooperative,
Stora Enso Timber Zdirec and ZDAS. Considerable NMVOC emi-
ssions originate from wood processing (KRONOSPAN OSB, Luka-
form, KRONOSPAN CR and Woodworking Cooperative).

South Moravia Region without
Brno agglomeration

The South Moravia Region is located in the south—east of the CR.
Its centre is Brno - the second largest city in the CR. From a mete-
orological point of view, it is one of the warmest areas within the
CR. Agriculture is particularly widespread in the southern part of
the region, with more than 90 % of all vineyards in the CR. In
total, agricultural land makes up approximately 60 % of the terri-
tory. Compared to other regions, the South Moravia Region has
a higher population density.

Air quality in the South Moravia Region is affected by local hou-
sehold heating (especially in small municipalities), while the in-
fluence of the already mentioned agriculture and soil erosion in
the southern part of the region is more pronounced. Locally, air
quality is also significantly affected by transport, especially in
urban areas and in areas with higher traffic intensity (for exam-
ple, along the D1 and D2 motorways, which pass through the
region).

The most important listed sources of TSP emissions include electrici-
ty and heat production (CEZ — Hodonin Power Plant), food processing
(NAVOS Hustopece), the mining and processing of minerals (Ces-
komoravsky Cement — Mokra Plant, COLAS CZ — Tasovice Quarry,
KAMENOLOMY CR - Lhota Rapotina Quarry), and other industrial
sources (e.g., P-D Refractories CZ — Velké Opatovice). The most signi-
ficant sources of SO, emissions are represented by industrial produ-
ction (VETROPACK MORAVIA GLASS and SAINT-GOBAIN ADFORS
CZ - Hodonice), sources for the production of electricity and heat
(CEZ — Hodonin Power Plant), and processing of mineral resources
(Ceskomoravsk{f Cement — Mokra Plant). The most significant sou-
rces of NO, emissions are represented by industrial sources (Cesko-
moravsky Cement — Mokra Plant, VETROPACK MORAVTA GLASS and
CARMEUSE CR - Mokra Lime Production), and sources for the pro-
duction of electricity and heat (CEZ — Hodonin Power Plant).

The emissions of other pollutants are dominated (by more than
70 % of the total emissions of the listed sources) by CO from ce-
ment production at the Ceskomoravsk;'/ Cement — Mokra Plant,
which also produces higher NH, emissions. Considerable NMVOC
emissions are produced by the GUMOTEX Coating — Bfeclav.

Agglomeration of Brno

The Brno agglomeration covers the territory of the second largest
city in the CR, Brno. It lies approximately in the middle of the
South Moravia Region.

As in every major city, air quality in Brno is affected by traffic,
which is a source of NO, in particular. On the contrary, local hou-
sehold heating is not such a significant problem, as the whole
area is gasified and heating in solid fuel boilers is not very com-
mon. However, this source of pollution in Brno cannot be neglec-
ted and mainly affects the outskirts of the city.

Recently, two negative aspects in connection with air quality have ma-
nifested themselves in the territory of Brno. The first is the still unfi-
nished large city ring road, which would divert transit as well as some
passenger traffic outside the densely populated area and increase the
smooth flow of traffic. The second aspect includes construction acti-
vities, which in some localities (especially south of the main railway
station) very locally but very significantly negatively affect air quality
by increasing the concentrations of suspended PM,  particles.

Under specific dispersion and meteorological conditions, the
impact of long-range transport is also more pronounced in the
territory of Brno, especially during north—east wind flows, when
the agglomeration receives pollution from the Moravia—Silesia Re-
gion or across the border as far as from Poland through the Mora-
vian Gate geomorphologic formation.

The most important listed source of TSP emissions is the Eligo —
Brno Branch Plant. The most significant sources of SO, emissions
are represented by sources for the production of electricity and
heat (SAKO Brno — ZEVO Division 3 and Brno Heating Plant faci-
lities), as well as industrial sources (e.g., HEUNISCH Brno Foun-
dry). The most significant sources of NO, emissions are also repre-



sented by sources for the production of electricity and heat (Brno
Heating Plant and SAKO Brno — ZEVO Division 3), and industrial
sources (REMET - Brno facility and Brno mixing plant).

Central Moravia zone

Olomouc Region

The Olomouc Region is average in terms of population densi-
ty and area in the CR. Geographically, it includes the north and
north—west of Moravia (where the territory reaches the highest al-
titude in the Hruby Jesenik Mountains) and the west of Bohemian
Silesia. It borders Poland to the north. The south—eastern parts of
the region are characterized by lowland areas of Hana, rimmed by
highland protrusions. The Morava River flows through the region
from north to south. These geographical conditions affect not only
the location of the main transport corridors, but also the transmi-
ssion of pollutants in the atmosphere.

The region is dominated by the manufacturing and engineering
industries and agricultural activities. The D1, D35 and D46 motor-
ways pass through the region. Long-range and regional transbor-
der air pollution from abroad (Poland) and from the neighbou-
ring Moravia-Silesia Region also contributes to the air pollution.
However, a significant amount of local emissions arise from the
incomplete combustion of fuels in the household heating sector.

The most significant listed sources of TSP emissions include stone
mining and processing (Cement Hranice, PRECHEZA, OMYA CZ —
Pomezi Plant, CIDEM Hranice), and other industrial sources, e.g.,
Javofice Pteni. The most significant sources of SO, and NO, emissi-
ons are represented by sources for the production of electricity and
heat (Veolia Energy CR — Pferov Heating Plant and Olomouc Hea-
ting Plant), and industrial sources (PRECHEZA, Tereos TTD, Kojetin
Distillery Plant, Vrbatky Sugar Factory and Litovel Sugar Factory).

Concerning other pollutants, the dominant proportion (more than
50 % of the total emissions of the listed sources) is generated by
CO emissions of the Cement Hranice Company, which also pro-
duces greater NH, emissions. Significant NMVOC emissions are
produced by the ADM Olomouc Company.

Zlin Region

The Zlin Region lies in the east of the CR and is formed by hilly terra-
in, which in places turns mountainous. In whole, the Zlin Region co-
vers 5 % of the total territory of the CR. The region has above—average
forest cover in comparison with other regions in the CR. Agricultural
land makes up approximately half of the region's territory.

The air quality in the Zlin Region can be assessed as generally
worsened in comparison with other regions in the CR. This is lar-
gely due to small sources of pollution, mainly local household
heating. These smaller sources of air pollution are dominant in
the case of TSPs and benzo[a]pyrene. To some extent, larger in-

dustrial sources also contribute to pollution, especially for NO;
and SO,. NO, emissions come mainly from transport, which
affects air quality in this region locally, especially in urban areas
and areas with higher traffic intensity. Deteriorated air quality in
the region is also to a large extent due to the long—-range transport
of pollutants from nearby areas, especially from the north and
north—east, that is from the areas of the Moravia-Silesia Region or
across border from Poland.

The most important listed sources of TSP emissions include sources
for the production of electricity and heat (DEZA — Energy, Otroko-
vice Heating Plant) and also industrial sources (CS CABOT, SAKER
0.z., ALUSAK - Kroméfiz, ZEVOS Dolni Ném¢i Drying Facility and
Pellets Bylnice). The most significant sources of SO, and NO, emi-
ssions are represented by sources for the production of electricity
and heat (DEZA - Energy, Otrokovice Heating Plant, Zlin Heating
Plant, and CTZ Uherské Hradi$t&), and industrial sources (DEZA —
Chemical Production and CS CABOT and SAKER o.z. ALUSAK).

Among the emissions of other pollutants, NMVOC emissions from
SPUR - Zlin are among the most significant.

Moravia-Silesia Region

According to Act No. 201/2012 Coll., on air protection, the Mora-
via-Silesia Region is divided into the Moravia-Silesia zone and the
O/K/F-M agglomeration for the purposes of assessing and evalua-
ting air quality (Fig. 1.2).

The Moravia-Silesia Region is the third most populous in the CR,
and the second largest in terms of population density after Prague.
Most of the region lies in Bohemian Silesia. Its location in the north—
east of the country includes both the most industrialized regions of
the CR, as well as agricultural and mountain areas. This diversity
is caused by geographical and geological conditions (ranging from
mountainous to hilly areas, plateaus to lowland terrain). In addition,
the location on the border with Poland plays an important role. The
D47-Lipnik-Ostrava motorway is an important traffic route, and two
international railway corridors pass through the region.

The natural character and different economic development contribu-
te to differences in the quality of the environment of individual areas
of the region. The most serious impacts on the environment are appa-
rent in the central and north—eastern part of the region (Ostrava, Kar-
vina, Frydek-Mistek and Tfinec areas), where the population is expo-
sed to the highest levels of air pollution in the CR. On the other hand,
the Moravia-Silesia Region also includes places with significant and
valuable natural resources, which are protected within three PLAs.

Moravia-Silesia zone

Outside the industrial centre of the region, located in the sepa-
rately described Ostrava/Karvina/Frydek-Mistek (O/K/F-M) agglo-
meration, there are only a relatively small number of listed sou-



rces of pollution. The most important such technological source
is lime production; others are heating and technological sources
(food industry, pharmaceuticals). Although central heating sour-
ces predominate on average for domestic heating, the region still
has a high proportion of solid fuel combustion in obsolete types
of combustion equipment.

Apart from the industrial centre of the region, the most impor-
tant listed sources of TSP emissions include stone mining and
processing (EUROVIA Quarries, JakubCovice nad Odrou, Qua-
rries of the CR — Bohucovice Quarry) and other industrial sour-
ces (Moravia-Silesia Sugar Factory — Opava Branch Plant, TATRA
METALLURGY - foundry and Bfidlicna AL INVEST). The most
important sources of SO, and NO, emissions are represented by
industrial sources (Moravia-Silesia Sugar Factory — Opava Branch
Plant, LB Cemix, KOTOUC STRAMBERK - lime production) and
sources for electricity and heat production (TEPLO BRUNTAL -
Central Heating Plant, Veolia Energy CR — Krnov Heating Plant).

Among other pollutants, the dominant proportion (more than
85 % of the total emission of the listed sources) is represen-
ted by CO emissions from lime production (LB Cemix, KOTOUC
STRAMBERK). Significant NMVOC emissions are produced by the
Teva Czech Industries, STYROTRADE Rymatov and AL INVEST
Bfidli¢cna companies.

Agglomeration of Ostrava/
Karvina/Frgdek-Mistek

The character and area of the Ostrava/Karvina/Frydek-Mistek ag-
glomeration differ significantly from the other two agglomerations
in the CR (Prague and Brno). This agglomeration includes the area
of three whole districts, not just urban areas. In total, the O/K/F-
-M agglomeration covers more than a third of the Moravia-Silesia
Region. The area is historically burdened by extensive industrial
activity in the Upper Silesian Basin. The key factors affecting the
resulting air quality are the high concentration of industrial pro-
duction, the high density of built-up areas with local solid—fuel
heating, and the dense transport infrastructure on both sides of
the Czech—-Polish border. Municipalities in most of the agglome-
ration are directly connected to each other (a so—called Silesian
type of urban development) and industrial areas are often located
within municipalities.

A significant factor that contributes to the resulting reduced air
quality in the agglomeration is the extent and nature of cross—
border and interregional pollution transfer in the predominant
directions of wind flow. In the area at the Czech—Polish border,
this flow typically occurs along the south-west — north—east
axis. Air quality in the agglomeration (and not only in the imme-
diate vicinity of the border at the Karvina region) is also signifi-
cantly affected by cross—border emissions and air pollution ori-
ginating from Poland (in certain meteorological situations even
dominating). Other meteorological factors also determine the
potential for dispersion or transport of pollutants in the atmo-
sphere (Chapter III). There are frequent weather inversions with

stable thermal stratification of the atmosphere and thus worse-
ned dispersion conditions, not only in the lowlands of the Ostra-
va Basin but also in the mountain valleys of the agglomeration,
which also significantly contribute to increasing concentrations
of air pollutants. The most frequent smog episodes with above—
threshold concentrations of suspended PM, particles within the
agglomeration occur in the OlSe River and Odra River valley are-
as, mostly from December to February (details are presented in
Chapter VI).

Individual categories of emission sources show different proporti-
ons in the O/K/F-M agglomeration compared to other areas of the
CR. The proportion of industrial and energy sources in emissions
of major pollutants has been continuously declining. However,
significant metallurgical complexes together with coal coke pro-
duction, energy and other individually monitored sources still
produce a substantial part of pollution.

In view of heating, significant differences can be found in the
area, resulting mainly from the character of the households in
individual districts. While in the Frydek-Mistek district the pro-
portion of flats heated locally by solid fuels is close to 20 %, in the
district of Karvina it is about 8 %, and in the district of Ostrava it is
4 %, This fact, accompanied by the higher average altitude of sett-
lements in the Frydek-Mistek district and the larger average size
of flats, is reflected mainly in emissions for which the REZZO 3 ca-
tegory forms a more significant proportion, namely for TSPs and
particulate matter, VOCs, benzene and especially for emissions.
benzo[a]pyrene.

The most important listed sources of TSP emissions include
industrial sources (Liberty Ostrava with particularly Plant 13
Steelworks, Plant 12 Blast Furnaces and Coke Plant, TRINECKE
ZELEZARNY Ironworks — Production of pig iron and also OKK
Coke Productioin — Svoboda Coke Plant), sources for electricity
and heat production (Détmarovice Power Plant, TRINEC Energy
and Veolia Energy CR - Tfebovice Power Plant), and industrial
sources (OKK Coke Production — Svoboda Coke Plant and Len-
zing Biocel Paskov). The most significant sources of SO, emi-
ssions are industrial sources (Liberty Ostrava — Plant 12 Blast
Furnaces, TRINECKE ZELEZARNY Ironworks — Production of
pig iron) and sources for electricity and heat production (Veolia
Energy CR — Tiebovice Power Plant and CSA, TAMEH Czech and
TRINEC Energy). The most significant sources of NO, emissions
are also represented by industrial sources (TRINECKE ZELEZARNY
Ironworks, Liberty Ostrava and Biocel Paskov) and electricity
and heat production (TAMEH Czech - Heating Plant of the com-
pany, Veolia Energy CR — Tfebovice Power Plant, TRINEC ENERGY
and Détmarovice Power Plant).

The emissions of other pollutants are dominated by CO emissions
from the steel production (TRINECKE ZELEZARNY Ironworks and
Liberty Ostrava). Significant NMVOC emissions are produced by
car manufacturing of the HYUNDAI MOTOR MANUFACTURING
CZECH and Lenzing Biocel Paskov companies. Higher NH, emissi-
ons are generated by the ROCKWOOL Company, Bohumin Produ-
ction Plant and BorsodChem MCHZ.
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Fig. V.1.3 Composition of SO, emissions in regions of the Czech Republic, 2020

111



V.2. Air quality index
in regions of the
Czech Republic

The air quality index (AQI) provides summary information on air
quality at a specific measuring station. The air quality index (AQI)
was designed by the CHMI Air Quality Department in cooperation
with the National Institute of Public Health (SZU). The AQI cal-
culation is based on simultaneous evaluation of 3-hour moving
average concentrations of sulphur dioxide (SO,), nitrogen dioxide
(NO,), and suspended particles (PM, ). For the summer period
(1 April to 30 September), 3-hour moving average concentrations

of ground-level ozone (0,) are also evaluated. The 3-hour moving
average describes the potential impact of air pollution on the po-
pulation health better than hourly or daily average concentrati-
ons. An advantage of the AQI is the basic three-level colour indi-
cation of the index level. AQI current values are available on the
CHMI website?, together with specific advice and recommendati-
ons of the SZU? to ensure the protection of human health (Table
V.2.1). These health recommendations are based on evaluations
by the World Health Organization (WHO 2000).

In individual regions, very good to good air quality prevailed in
2021 (level 1A, 1B), at the range of 57-74 % (Fig. V.2.1). Modera-
te air quality (level 2A, 2B) at the range of 26-42 %. Poor to very
poor air quality occurred in all regions of the CR, except for the
Karlovy Vary and Liberec Regions, at the range of 0—1 %.

Tab. V.2.1 V.2.1 Recommendations of the SZU for reducing the exposure of the population to air pollutants and for the

health protection
Level Index range Air quality Sensitive and vulnerable groups General population
Ideal itions f
<0.34 Ideal conditions for outdoor activities. dea condlt!o.n.s or
outdoor activities.
Very good to good.
s . _— Outd tiviti
1B 20.34-0.67 Outdoor activities without restrictions. rdoorachivities
without restrictions.
There might be a slight risk of
inconvenience to a very small number
of persons who are extremely sensitive o
. . Outd tivit
2A 20.67-1.00 to air pollution. No need to change rdoorachivities
S without restrictions.
your usual outdoor activities if you
do not notice symptoms such as
Moderate. coughing and throat irritation.
Consider reducing or postponing/
moving intense outdoor activities, No need to change Uour
2B 21.00-1.50 notably if your health condition 9¢ Y
. usual outdoor activities.
aggravates or you experience symptoms
such as coughing and throat irritation.

Reduce intense activities, particularly
outdoors, notably if your health
condition aggravates or symptoms
such as coughing and throat irritation

Consider reducing or
postponing/moving intense
outdoor activities if you

21.50-2.00 occur. Asthmatics and persons with .
. experience symptoms
chronic disease may need to use .
. L such as coughing and
a relief medicine more often. All S
. throat irritation occur.
Poor to very poor. older people and children should
limit their physical activity.
Reduce or postpone intense
Shorten your stay outdoors and avoid outdoor activities, notably
>200 physical activities. Asthmatics and if you experience any
' persons with chronic disease may need discomfort and symptoms
to use a relief medicine more often. such as irritation in the throat,
eye irritation, coughing, etc.
2 www.chmi.cz/files/portal/docs/uoco/web_generator/actual_3hour_data_CZ html

3 www.chmi.cz/files/portal/docs/uoco/web_generator/d_szu.pdf
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Fig. V.2.1 Proportional representation of the air quality index in individual regions of the Czech Republic, 2021

Air quality index at urban and
suburban stations

At urban and suburban stations, the first AQI level (1A and 1B,
very good to good air quality) occurred most frequently in 2021,
at the range of 60-80 %, depending on the particular region
(Fig. V.2.2). The highest rate was recorded in the Vysoc¢ina Region
(80 %), the lowest in the O/K/F-M agglomeration (60 %). The se-
cond AQI level (2A and 2B, moderate air quality) was most often
recorded in the O/K/F-M agglomeration (39 %), least frequently in
the Vysocina Region (20 %). Except for the Karlovy Vary, Liberec,
and South Moravia Regions, all regions experienced also the third
AQI level (3A and 3B, poor to very poor air quality), mostly the
O/K/F-M agglomeration (1 %).

Air quality index at rural stations

At rural stations, the first AQI level occurred most frequently in
2021, at the range of 54-71 %, depending on the particular regi-
on (Fig. V.2.3). The highest occurrence of the first AQI level was re-
corded in the South Moravia Region (71 %), the lowest in the Zlin
Region (54 %). The second AQI level was most often recorded in
the Zlin Region (45 %), the least often in the South Moravia Regi-

on (28 %). The third AQI level was recorded in the Moravia-Silesia
Region, including the O/K/F-M agglomeration, and in the South
Bohemia, South Moravia, Olomouc, Central Bohemia, Usti nad
Labem and Zlin Regions. The third AQI level most often occurred
in the Moravia-Silesia Region without the O/K/F-M agglomeration
(0.4 %).

Air quality index at traffic stations

In 2021, the first AQI level occurred at traffic stations most of-
ten, at the range of 48-77 %, depending on the particular region
(Fig. V.2.4). An exception represented the Usti nad Labem Regi-
on, where the second AQI level prevailed (51 %) in comparison to
the first level (48 %). The highest occurrence of the first AQI level
was recorded in the Plzei Region (77 %). After the Usti nad La-
bem Region, the second AQI level was most often recorded in the
O/K/F-M agglomeration (44 %), the least frequently in the Plzen
Region (23 %). The third AQI level occurred in all regions where
measurements from traffic stations were available. The third AQI
level most often occurred in the O/K/F-M agglomeration (1.2 %).
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Fig. V.2.2 Proportional representation of the air quality index at urban and suburban background stations in individual

regions of the Czech Republic, 2021
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Fig. V.2.3 Proportional representation of the air quality index at rural background stations in individual regions of the
Czech Republic, 2021

114



Air Pollution in the Czech Republic in 2021

MSK
without O/K/F-M

without Brno

air quality

very good to good moderate poor to very poor | )
— agglomeration

B A Z K 0 25 50 100km __ oo

W 1B 28 M 38 L1 | I — region

Fig. V.2.4 Proportional representation of the air quality index at traffic stations in individual regions in the Czech
Republic, 2021
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V.3 Regional differences
in air quality in the
Czech Republic

V.3.1 Proportion of the territory
and population of regions exposed
to above-limit concentrations

Changes in the extent of areas with above-limit concentrations of
pollutants, excluding O, in zones and agglomerations between
2012 and 2021 point to significant regional differences in air
quality in the CR (Fig. V.3.1.1). The O/K/F-M agglomeration, the
Moravian-Silesia region without the O/K/F-M agglomeration, and
the Olomouc and Zlin regions have long been the most polluted
territories in terms of proportion of the area where the pollution
limit value for at least one air pollutant was exceeded. Until 2018,
the regions with a significant part of the territory with above-li-
mit concentrations included also the Prague agglomeration, in
which the area with above-limit concentrations decreased most
significantly in 2019 in relation to decreasing concentrations of
benzo[a]pyrene and suspended PM,  particles. A similar situation
takes place in the Brno agglomeration, and in the Usti nad Labem
and Central Bohemia regions, although in these three regions the
proportion of areas with above-limit concentrations was lower in
comparison with Prague before 2019. On the contrary, the Kar-
lovy Vary, Plzen, Vysocina and South Bohemia regions belong to
territories with the lowest or, in some years, even zero proportion
of the area with above-limit concentrations.

After the inclusion of ground-level O,, there is a significant in-
crease in the proportion of areas with above-limit concentrati-
ons, namely in regions where air pollution from other pollutants
is not dominant (Fig. V.3.1.2). Except for the Vysocina region in
2014, such areas occurred in all regions for the evaluated period
2012-2020. In some regions in the CR (the Karlovy Vary, Usti nad
Labem, South Bohemia and Plzen regions, the Prague agglome-
ration, and the Central Bohemia and Liberec regions), there is an
apparent increase in this proportion for the period 2012-2020,
while in Moravia (the Olomouc, Zlin and Moravian-Silesia regi-
ons), areas with above-limit concentrations decrease. In other
regions, the changes are volatile. In 2021, however, a situation
occurred when the pollution limit for ground-level O, was not
exceeded in most regions. Specifically, these included Prague,
the Central Bohemia, Pardubice and Vysocina regions, Brno, the
South Moravia region without Brno, as well as the Olomouc, Zlin
and Moravian-Silesia regions, and the O/K/F-M agglomeration.
In the remaining regions, the pollution limit for ground-level O,
was exceeded in a very small area (for details see Tab. VII.1.2).
This situation resulted from relatively low concentrations of

ground-level O, measured in the last two years, 2020 and 2021,
and the following reduction of the area exceeding the O, polluti-
on limit in the three-year period 2019-2021 to only 0.2 % of the
CR territory with 0.02 % of the population (for more see Chap-
ter IV.4).

In addition to the comparison of areas with exceeded air pollu-
tion limits in the regions, a comparison of the percentage of the
population living in these areas in 2012-2021 is also presented
(Fig. V.3.1.3 and Fig. V.3.1.4).

Due to the fact that population densities differ among regions, the
indicator of the proportion of the territory of regions with above-
-limit concentrations is supplemented by the indicator of the po-
pulation living in these areas, as the affected territories in some
regions (if O, is included) may cover areas with low population
density. However, in densely populated areas, the opposite si-
tuation may occur, where a relatively small area with above-limit
concentrations is inhabited by a large population (i.e., in areas
without including O,, where air pollution is affected by emissions
of suspended particulates and benzo[a]pyrene, in particular from
domestic heating and traffic).

For the above reason, the indicator of the number of inhabitants
living in above-limit exposed areas was used to compare the regi-
ons (Fig. V.3.1.5 and Fig. V.3.1.6).

In 2021, a majority of population exposed to above-limit con-
centrations, except for O,, lived in the O/K/F-M agglomeration
(more than 750 000 inhabitants). Other affected regions were the
Olomouc, Zlin, and Moravian-Silesia regions with approximately
403 000, 284 000, and 276 000 inhabitants exposed to above-li-
mit concentrations. In Prague and in the South Bohemia, Karlovy
Vary, and Vysocina regions the population exposed to above-limit
concentrations of pollutants (excluding ground-level O,) was zero
in 2021.

After including ground-level O, in the evaluation, it can be stated
that in 2021 there was no significant increase in the number of
inhabitants exposed to above-limit concentrations of pollutants
in any region, except for the Usti nad Labem. The reason is the
already mentioned exceeding the O, pollution limit in only 0.2 %
of the territory of the CR. The pollution limit for ground-level O,
is being evaluated for a three-year average. The evaluation of ex-
ceeding the O, pollution limit in 2021 thus includes the years
2019-2021, when low concentrations were measured in 2020
and 2021 (the lowest for the evaluated period, see Chapter IV.4
and Fig. IV.4.11). In the Usti nad Labem region, where some of the
highest concentrations of ground-level O, are measured in the CR,
the number of inhabitants affected increased by approximately
2 500 after the inclusion of O, in the assessment.

4 In 2012, a new Act No. 201/2012 Coll,, on air protection, entered into force, which introduced a new specification of areas with

above-limit concentrations of air pollutants.



Air Pollution in the Czech Republic in 2021

ol 0 25 50 100 km — region
1 e — | ] | |
> Hinaii .
0 ANOTDONO0DNO T
Fig. V.3.1.1 Proportion of region areas exceeding the pollution limit values (excluding ground-level O,), 2012-2021

L — 0 25 50 100 km — region

75 ——B—
I— L 1 | |
25 BB =REERE -

2012
2013
2014
2015
2016
2017
2018
2019
2020
2021

Fig. V.3.1.2 Proportion of region areas exceeding the pollution limit values (including ground-level O.), 2012-2021

117



V. Air Quality in Regions of the Czech Republic

132 0 25 50 100 km — region
£ L L | |
25

%

Fig. V.3.1.3 Proportion of inhabitants in areas exceeding the pollution limit values (excluding ground-level O.),
2012-2021

1‘;2 0 25 50 100 km — region
50 MmunBlR - | ] | |
25  |IHEEE -

%

Fig. V.3.1.4 Proportion of inhabitants in areas exceeding the pollution limit values (including ground-level O,),
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Fig. V.3.1.5 Number of inhabitants living in areas exceeding the pollution limit values (excluding ground-level O,) in
individual regions of the Czech Republic, 2021
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Fig. V.3.1.6 Number of inhabitants living in areas exceeding the pollution limit values (including ground-level O,) in
individual regions of the Czech Republic, 2021
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V.3.2 Population-weighted PM
PM

10’

,s NO,, and O, concentrations

As part of the population exposure assessment, population-wei-
ghted average concentrations for PM, and PM, , suspended parti-
culates, NO,, and O, were calculated for regions (Fig. V.3.2.1) and
cities with more than 30 000 inhabitants (Fig. V.3.2.2). Popula-
tion-weighted concentrations can be simply characterized as po-
llutant concentrations to which a person living in a given city/re-
gion is exposed to on average. This characteristic is published for
individual countries within the European air quality assessment
(ETC/ACM 2018).

In 2021, the annual weighted average concentrations of PM,
and PM, , suspended particulates did not exceed the limit value
in any region. A comparison of weighted concentrations in the
regions of the CR shows that inhabitants in the O/K/F-M agglo-
meration, Brno, and the regions of Olomouc, Zlin and Moravian-
-Silesia without the O/K/F-M agglomeration were exposed to the
highest PM, / and PM, , suspended particulates concentrations.
Large cities with the highest weighted PM, and PM, . suspended
particulates concentrations (Karvini, Havifov, Ostrava, Tfinec)
are located in the most exposed region of the CR — the O/K/F-M
agglomeration. Levels of average weighted concentrations of PM |
in the CR do not exceed the pollution limit. The average weighted
concentration of PM, ; above the pollution limit was determined
for the only city with more than 30 000 inhabitants, namely the
city of Karvina. The lowest weighted PM, , suspended particulate
concentrations were calculated for the Plzen, Liberec, Vysocina,
South Bohemia and Karlovy Vary regions. The lowest weighted
concentrations for PM, , suspended particulates were calculated
for the Liberec, Plzeni, Vysoc¢ina, South Bohemia and Karlovy Vary
regions. The cleanest cities in terms of evaluation of suspended
particle concentrations include Cheb, Karlovy Vary, Tabor, Pii-
bram, and Jablonec nad Nisou. Relatively low values in cities loca-
ted in the Karlovy Vary and South Bohemia regions are related to
the local low regional background concentrations of suspended
particles. Unlike the most exposed regions, long-range transport
of air pollution is not as important there and the landscape cha-
racter allows good ventilation (particularly in the South Bohemia
area). The low emission burden of these areas is also significant.

In view of evaluating the level of NO, air pollution, the situation
is somewhat different. This is mainly due to different main emi-
ssion sources than in the case of suspended particles. The main
sources of NO, emissions, which incorporate NO,, include public
energy, heat production and road transport. The evaluation for
2021 shows that in connection with intensive traffic and reduced
traffic flow, inhabitants are exposed to the highest NO, concent-
rations in the two most populous cities in the CR, i.e. Prague and
Brno. The next in standing are cities in the Olomouc, Moravian-
-Silesia, and Usti nad Labem regions. In 2021, inhabitants of the
cities of Trutnov, Jablonec nad Nisou, Pfibram, Tabor, and Cheb
were exposed to the lowest NO, concentrations within large ci-
ties. Relatively low NO, concentrations are observed in cities with
lower population and related lower traffic intensity, and in areas

with lower regional background NO, concentrations due to lower
emissions from large pollution sources and less significant long-
-range transport of pollution (the South Bohemia and Vyso¢ina
regions). Average weighted NO, concentration levels in the CR do
not exceed the pollution limit value, however, from long-term NO,
measurements in some traffic localities, particularly in sites with
high traffic intensity experiencing poor ventilation (dense build-
-up areas) and frequent restrictions of traffic flow (intersections
and traffic jams), instances exceeding the pollution limit values
in the immediate vicinity of heavily busy roads can be assumed.

Weighted ground-level O, concentrations (26™ highest maximum
daily 8-hour average in 2021) can be compared with the pollution
limit value (120 pg-m?) in contrast to the air pollution limit based
on a three-year average (Table I.1). In view of the fact that ground-
-level O, does not have its own emission source and the formation
and chemistry of O, is complex and depends on many factors, its
increased concentrations may occur in even relatively clean areas
(for more see Chapter IV.4 ). In 2021, weighted O, concentrations
higher than the pollution limit value were not observed in any
region. In 2021, inhabitants in the O/K/F-M and Brno agglome-
rations, and in the South Moravia without Brno, Moravian-Sile-
sia without O/K/F-M and Central Bohemia regions were exposed
to the highest weighted O, concentrations. However, differences
between individual regions were not as pronounced as in the case
of other pollutants.

Weighted ground-level O, concentrations did not exceed the value
of the pollution limit in any city with more than 30 000 inhabi-
tants. The highest concentrations were determined for Karvina,
Ostrava, Havifov, Tfinec, Brno, Teplice and Usti nad Labem cities.



Air Pollution in the Czech Republic in 2021

PM,, — annual average

25
o
€
[®)]
=
c
S
°
<
[0]
[S]
c
o]
o
2 §
é@c}e’ & —— LV year (40 pg-m=)
N\
&
20 PM, ; — annual average
_ limit value
e 15
>
=
- 10
S
B s
<
3
S 0
© N ) ) NS ) S ) SOPN S K} SR K} S
& F & ¢ F G &
9) S v 1,0 & &P S &S \,;\oe NS S\(\o 8
® o Q N N
1?‘{3 ‘l‘kfb &Q
NG &
o"'.: ,QO
& $
&
NO, — annual average
25
P 20
€
2 15
S 10
IS
£ 5
8
€ 0
8 2 D S : d
R A I N I B N R
O\ NE 06\0 4> Q’/v O\ B 060 \\6\ &6\) \‘OQ' ‘(\\'b Q\/l’e .&\0 4*6
NS (}5 & %\& N Q® V d‘b N
S &
g\ooé\ ‘_09\0 —— LV year (40 pyg-m=)
@
@0
5 120 limit value 0O; — 26. highest max. 8hour average
1
£
g 80
5
'g 40
5
g 0=
S 3 < N R X} @ ) ) & S K R S K )
8 ~l§< & 13,« @( b@\- @eﬁ & &c‘}‘ %Qr}‘ & o\)c‘}‘ Q\G" 606" fs\é‘*‘ SF é\é“
O\ (2} O\ bo 0‘.’ ,OQJ ’\, Q*Q & 6\) & 04 O N
NP F o R Q
N F F o Q &
& 6 {_{fz\
(\0@0 09\04/
D &@\L
@0

Fig. V.3.2.1 Average population-weighted concentrations of pollutants in regions of the Czech Republic, 2021
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Fig. V.3.2.2 Average population-weighted concentrations of pollutants in municipalities with more than 30 000
inhabitants, 2021
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