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I. Summary

SUMMARY

1  Concerning suspended PM2.5 particulates, the period 2012–2020 was evaluated to comply with the condition of sufficient 
amount data.

Ambient air pollution by benzo[a]pyrene, suspended particu-
lates in the PM10 and PM2.5 fractions, and ground-level ozone 
are major problems for air quality in the Czech Republic. Most 
air pollution parameters showed a decreasing trend in the evalua-
ted period 2010–2020 (Fig. 1). Nonetheless, the concentrations of 
these pollutants, which have serious consequences for human he-
alth, still exceed the pollution limit values at a number of locations 
in the Czech Republic (Fig. 2).

The air pollution levels in a particular year depend on the amounts 
of emissions and the prevailing meteorological and dispersion 
conditions. The year 2020 was exceptionally good in terms of 
air quality.

In 2020, the lowest air pollution concentrations of all air po-
llutants, except for benzene, were measured in the evaluated 
period 2010–20201. Some substances (PM10, PM2.5 and NO2) have re-
ached their concentration minima at most observing stations in the en-
tire history of observation, in the case of PM10 and NO2 since the 1990s, 
and in the case of PM2.5 since 2004. The decrease in concentrations of 
air pollutants in 2020 can be attributed to a combination of factors:

•  The year 2020 was highly above normal in terms of tem-
perature and above normal in terms of precipitation in the 
Czech Republic. Higher temperatures lead to reduced fuel con-
sumption (resulting in lower emissions from heating), while 
precipitation is important in removing pollutants from the air 
(part of the self-cleaning process of the atmosphere). Compared 
to the ten-year average 2010–2019, there were standard disper-
sion conditions during 2020.

•  The month of February, during which exceptionally very low 
concentrations were measured, contributed significantly to the 
decrease in concentrations of air pollutants. This month was very 
unusual in terms of impacts of meteorological conditions: good 
dispersion conditions, extremely above-average temperatures, and 
above-normal precipitation prevailed, constituting a combination of 
three major factors strongly reducing the level of pollutants in the air.

•  Lower concentrations of pollutants were also measured in the 
summer period of the year (April – September), mainly due to 
months evaluated as extremely above normal (June) and abo-
ve normal (August, September) in terms of precipitation. The 
decrease in ground-level ozone concentrations in the summer 
period was also due to months characterized as temperature 
normal to strongly below normal (May – July).

•  The preliminary emission assessment for 2020 indicates 
further reductions for all major pollutants (SPs, SOX, NOX, CO, 
NMVOCs and NH3). The REZZO 1-2 sources contributed the 
most to decreases in emissions of SOX and NOX (including pre-
cursors of suspended particles). The decrease in air pollution 
can therefore be attributed also to measures implemented to 
improve air quality, i.e. the replacement of boilers, the con-
tinuing renewal of the vehicle fleet and technical implemen-
tations in reducing emissions from the listed sources. With 
a slight increase in the number of degree days in the heating 
period of 2020 compared to 2019 (by about 1.3%), the emi-
ssion calculation model positively reflected replacement of 
boilers in households due to legislative measures.

•  The decrease in NO2 concentrations was also due to measures 
related to the declaration of emergency situations following the 
spread of a  new type of coronavirus SARS-COV-2. A  detailed 
analysis of the impact of the state of emergency on air quality 
showed that as a result of an actual decrease in traffic (determi-
ned on the basis of geolocation data from mobile operators and 
the traffic surveys), there was also a decrease in traffic emissi-
ons. This was most apparent in nitrogen oxide concentrations.

In 2020, areas exceeding air pollution limits excluding ozo-
ne covered approximately 4.6% of the territory of the Czech 
Republic with approximately 19% of the population. Such 
a classification of the areas was mainly due to exceeding the limit 
value for benzo[a]pyrene and to a much lesser extent for suspen-
ded particulates PM10 and PM2.5. Areas exceeding air pollution 
limits including ground-level ozone covered in 2020 appro-
ximately 65.5% of the territory of the Czech Republic with 
approximately 65.7% of the population (Chapter VII).

There are significant regional differences in air quality within the 
Czech Republic. The most heavily-loaded regions in terms of 
areas exceeding air pollution limits (excluding ground-level 
ozone) have long been the Ostrava/Karviná/Frýdek-Místek 
agglomeration (56% of the area in 2020) and the Moravian-Si-
lesia (39% in 2020) and Central Moravia (7% in 2020) zones. 
On the contrary, in the Southwest and Southeast zones, air po-
llution limits are only exceeded in very small areas (Chapter VII).

After including ground-level ozone, the most polluted areas 
exceeding air pollution limits were the Northwest zone (97% of 
the area in 2020), the Prague agglomeration (93%) and the 
Central Bohemia zone (92%).
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Annual average PM10 concentrations weighted by the popu-
lation have the highest values in the Moravian-Silesia region, the 
Brno agglomeration, and the Olomouc, Ústí nad Labem and Zlín 
regions. Annual average NO2 concentrations weighted by the 
population have the highest values in Prague, Brno, and in the 
Ústí nad Labem, Moravian-Silesia and Olomouc regions. Howe-
ver, these values for both PM10 and NO2 are below the limit. Wei-
ghted ground-level O3 concentrations (maximum daily 8-hour 
average in 2020) higher than the long-term air pollution target 
were recorded in all regions of the Czech Republic (Chapter V).

Deteriorated air quality is a problem not only in agglomerati-
ons and larger cities, but also in small settlements where local 
heating makes a considerable contribution to air pollution from 
suspended particulates and benzo[a]pyrene. It can be assumed 
that even in municipalities where these pollutants are not regular-
ly measured, increases to above-limit concentrations may occur, 
as demonstrated, for example, by a measurement campaign in ei-
ght small settlements of the Czech Republic2, and measurements 
of benzo[a]pyrene concentrations at various stations subsidized 
from the budget of the Moravian-Silesia region3 (Chap. IV.2).

Air quality in the Czech Republic in 
2020 in relation to pollution limit values 
for the protection of human health

The daily pollution limit value for suspended particulates 
PM10 was exceeded at 0.001% of the territory of the Czech Re-
public, inhabited by approx. 0.002% of the population. The 
annual pollution limit value for PM10 was not exceeded at any 

2  The project TITSMZP704 — Measurement and Analysis of Air Pollution with Emphasis on the Evaluation of the Share of Individu-
al Groups of Sources — funded with the state support of the Technology Agency of the Czech Republic

3 For detailed annual evaluation see www.chmi.cz, https://air.zuova.cz/ovzdusi/article/detail/1.

station in the Czech Republic in 2020, which occurred, together 
with 2019, for the second time in the complete history of PM10 
measurements since 1993. The annual pollution limit value for 
suspended particulates PM2.5 (20 µg.m–3; in force from 2020) 
was exceeded at 0.04% of the national territory, inhabited by 
approx. 0.2% of the population. For comparison with previous 
years, it can be stated that in terms of the limit value valid until 
2019 (25 µg.m–3), there would not be any case exceeding the limit 
at any station, for the first time in the observation history since 
the beginning of the measurements in 2004. In the longer term, 
concentrations of suspended particulates are gradually decrea-
sing, and in 2020, the lowest concentrations for the entire eva-
luated period were recorded.

The annual pollution limit value for benzo[a]pyrene was 
exceeded at 4.6% of the area of the Czech Republic, inhabi-
ted by approx. 19% of the population. Estimations of annual 
average concentration fields of benzo[a]pyrene is affected by the 
greatest uncertainties of all the monitored substances, resulting 
mainly from insufficient density of measurements, especially at 
rural regional stations and in small settlements in the Czech Re-
public. From the viewpoint of pollution by benzo[a]pyrene, the 
air quality in small settlements is substantially affected by local 
heating units (Chap. IV.2). The average annual benzo[a]pyrene 
concentrations fluctuate during the evaluated period, however, 
a decrease can be observed in the areas with the highest air pollu-
tion load (the Kladno area and the Ostrava/Karviná/Frýdek-Mís-
tek agglomeration).

The annual pollution limit value for nitrogen dioxide (NO2) 
was not exceeded in 2020 at any station, for the first time 
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Fig. 1 Selected air pollutants characteristics, 2010–2020
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in the entire observation period since the 1990s. Higher NO2 
concentrations can be expected near local roads in municipalities 
and cities with intensive traffic, higher urban development and 
a dense local transport network, where traffic flow is often redu-
ced. The hourly pollution limit value for NO2 was not exceeded 
(Chap. IV.3). In the longer term, NO2 concentrations are slowly 
decreasing, and the lowest NO2 concentrations for the entire eva-
luated period 2010–2020 were recorded in 2020.

The pollution limit value for ground-level ozone was excee-
ded at 62% of the territory of the Czech Republic, inhabited 
by approx. 52% of the population (average for 2018–2020; 
Chap. IV.4). Ground-level ozone concentrations do not show a sig-
nificant trend, and their levels in individual years depend mainly 
on the meteorological conditions of the given year; the highest 
concentrations were measured in 2013, 2015 and 2018. All the-
se years were characterized by the occurrence of favourable me-
teorological conditions for ozone formation. In 2020, the lowest 
ground-level ozone concentrations recorded for the entire evalua-
ted period 2010–2020.

The pollution limit values for benzene, heavy metals, sul-
phur dioxide and carbon monoxide were not exceeded in 2020 
(Chap. IV.5, IV.6, IV.7 and IV.8).

Air quality in the Czech Republic in 2020 
in relation to pollution limit values for the 
protection of ecosystems and vegetation

The limit value of O3 for the protection of vegetation (AOT40 
exposure index) was exceeded at 18 stations out of a total of 39 
rural and suburban stations. In 2020, the values of the AOT40 in-
dex were the fourth highest for the evaluated period 2010–2020.

The pollution limit values for the protection of ecosystems 
and vegetation of sulphur dioxide and nitrogen oxides were 
not exceeded at any rural location where measurements were per-
formed.

The smog warning and regulation system

In 2020, no smog situations or regulations were announced, 
neither warnings, for any of the monitored substances. This 
is the first such year since launching the smog warning and regu-
lation system in the 1980s. Good meteorological and dispersion 
conditions were the main reason, together with a partial effect of 
emission reductions.

Emissions of pollutants

A  year-on-year comparison of the production of the main 
pollution emissions in 2019 and 2020 confirms the expected 
further reduction of emissions from energy and industrial sou-
rces. Preliminary data on emissions from transport indicate the 
expected decrease in fuel consumption, transport intensity, and 

also the relevant amount of emissions. The model assessment 
of emissions from the use of fuels in households reflects the 
positive effect of boiler replacement, determined from sales 
statistics and information on subsidies provided for boiler 
modernization or changes in heating methods.

The sector Residential: Heating, water heating, cooking conti-
nued to make a significant contribution to ambient air pollution, 
specifically in emissions of PM2.5 by 71%, carbon monoxide by 
67%, PM10 by 55%, SPs by 48%, NMVOCs by 35%, cadmium 
by 50%, arsenic by 32%, and benzo[a]pyrene by 96%. Signifi-
cant contributions from the sector Public electricity and heat 
production predominated in emissions of sulphur oxides 
(47%), nitrogen oxides (21%), and nickel (37%). Sectors of 
road freight transport, passenger cars, off-road vehicles and 
other machinery, for example in agriculture and forestry, 
contributed in total most in emissions of nitrogen oxide (40%). 
These data are presented for the last completed year 2019.

Atmospheric deposition

The year 2020 was above normal in terms of precipitation in the 
Czech Republic. The annual precipitation amount of 766 mm re-
presents 112% of the long-term normal from 1981–2010.

The total deposition of sulphur in 2020 reached 30 577 to-
nnes over the area of the Czech Republic, compared to a  value 
of 33 032 tonnes of total deposition in 2019. The highest values 
were in the Krušné hory and the Ostrava area. Compared to 2019, 
the wet component reached higher values, while the dry compo-
nent lower.

The total nitrogen deposition on the area of the Czech Repub-
lic reached 56 396 tonnes in 2020, compared to 2019, when the 
total deposition was 54 749 tonnes. The highest values were in 
the Jeseníky, Moravian-Silesian Beskydy, Orlické hory, Šumava 
and Novohradské hory areas. Partial components of nitrogen de-
position also reached lower values, except for wet deposition of 
reduced forms and total wet nitrogen deposition.

The total deposition of hydrogen ions on the area of the Czech 
Republic was equal to 2 224 tonnes in 2020. Compared to 2019 
(2 535 tonnes), this is a slight decrease. The deposition of hydro-
gen ions in the Šumava, Krušné hory, Jizerské hory, Orlické hory, 
Hrubý Jeseník and Moravian-Silesian Beskydy areas reached the 
highest values. A slight decrease has also been recorded for both 
components of hydrogen deposition.

Wet and dry deposition of lead in 2020 was the same as in 
2019. The highest values were in mountain areas and in the Os-
trava area.

Wet deposition of cadmium increased in 2020, while in con-
trast the dry deposition of cadmium was lower compared to 2019. 
Similar to previous years, the highest values were in the Jablonec 
nad Nisou district.


