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Introduction

Nitrogen Dioxide (NO,) in the ambient air presents a direct threat
to human health. The major source is road traffic - diesel engines
and namely diesel passenger cars. The new Handbook Emission
Factors for Road Transport (HBEFA) version 4.1 was published
on 11th September 2019 and confirms that NOx-emissions for
almost all diesel vehicles, light commercial vehicles and heavy-
duty vehicles as well as passenger cars significantly exceed legal
emission limits.

Ensuring better air quality is of high relevance. In order to monitor
the European air quality an official network of measuring stations
has been set up. Nevertheless, it only covers a fraction of potentially
polluted areas. The vast majority of municipalities in the EU does
not have enough air quality data. With support from local activists
using reliable, yet easy-to-handle measuring devices, we want to
close these gaps. Since 2018 Deutsche Umwelthilfe (DUH) has
gained experience and initiated three cycles of measurements at
more than 1500 locations in Germany. The results show the urgent
need for effective action and therefore improving air quality can
be a major driver for the transition in the transport sector to
sustainable modes.

We used diffusion tubes to measure NO, pollution - a method that
is also used by authorities in Germany and other EU member states.
The measurement accuracy is proven and fulfills EU regulation. The
tubes are usually fixed at a height of two meters or more to street
lamps, signs or similar structures. They do not need electricity to
operate. They simply need to be installed and taken down again
after a certain period of time. We want to support NGO’s and local
activists from different countries to gain more information about
the air quality on site and at the same time, raise public awareness
of the topic. For this reason we initiate NO, measurements with
this easy to handle method across Europe.
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The EU-wide annual mean limit value for NO, defined in the
Ambient Air Quality Directive is 40 micrograms per cubic meter (pg
/m3). With the diffusion tubes we measure the average exposure
per month. The diffusion tubes indicate the average load of NO,
at the time they are installed. The one-month exposure allows
conclusions about the annual exposure at the site and whether
the site is potentially heavily polluted or not. However, in order
to be able to make more precise statements, it is worth measuring
at the same spot over a longer period of time. For this purpose,
the diffusion tubes must be replaced monthly. From Serbia and
Bulgaria we already have obtained results from measurements
taken over several months. Tables with these measurement results
are provided in the annex.

Throughout the last year we have networked with NGOs from
different countries and shared our insights gained through the
data collected to date. In addition, we continued with our German
measurements.

In this report we present which hotspots have been discovered so
far in the Czech Republic, Slovenia, Bulgaria and Serbia. We also
present an overview of our results from Germany.

Various studies have shown that even NO, loads under 40 pg /m3
are harmful to health. That is why we demand an EU-wide annual
mean limit value for NO, of 30 pg /m3 or less. Hence all values
above 30 have been classified as hotspots.

Some measurements are still ongoing and in the upcoming months
more results from other countries will be available. All hotspots
can be found in our interactive map on our website:
www.duh.de/no2airpollution/

Deutsche Umwelthilfe e.V.



Germany

In Germany, we carried out three nationwide Citizen Science
measurement campaigns. They took place throughout July and
August 2018 and March 2019.

We asked citizens to name us the places where they expect a high
NO, concentration. Due to a huge demand to participate in our
measuring campaign, we had to make a selection. We looked at
each of these spots and rated them. On this basis, we selected
around 500 participants for each run.

Map showing clustered hotspots in Germany
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The number in the coloured circles represents the amount of
hotspots.

In the first two runs we focused on minor towns, which don’t have
any official monitoring stations and therefore no data about their
air quality. In the third run, we focused on vulnerable groups and
particularly measured in the vicinity of schools, kindergartens,
hospitals and retirement homes. Since children are particularly
affected by the toxic exhaust gas. In the third run the measuring
tubes were suspended at heights of one and two meters to emulate
the breathing height of children.

The results of all measurement runs have confirmed that NO, is a
nationwide problem in Germany. Alarmingly high NO, values above
the legal limit have been determined in cities that dont have any
official monitoring data. For example in July 2018 a value of 54.6
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pg/m3 was measured in the small Bavarian towns of Starnberg, in
Fiirth 50.7 pg/m3 and Trostberg 50.3 pg/m3.

The assumption that the air at a child’s breathing height is more
polluted than higher up was confirmed as illustrated by the graphic
below. Diesel exhaust gases, which are particularly toxic for small
children, are often concentrated near the ground.

Measurement of NO> concentration at varying heights

Height of measurement

Annual limit value
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NO; pollution in pg/m3

In March 2019 the highest NO, value within the four-week
measurement period was recorded at Heilbronner Strasse in
Stuttgart, measured directly next to a day-care centre. At a height
of one metre, the NO, value was 59.7 ug/m3 and at two metres
46.9 pg NO,/m3. At some points, the value at two meters was not
above the limit value of 40 pg/m3. , and at a height of one meter,
it was. For example, at a school in Dortmund, in two meters a
NO, value of 36.3 pg/m3 was measured. At a height of one meter,
however, the children were exposed to an NO, load of 43.3 pg/m3.

In Germany there is a nation-wide problem with NO,.
It consists of hundreds of individual hotspots, many
of which we have identified with our citizen science
measurements. A table of all the hotspots would be
exceedingly long and therefore was not included in
this report. However, all hotspots can be found on
our homepage (www.duh.de/no2airpollution/) in the
interactive map. They can also be downloaded as xls file.
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Czech Republic

In the Czech Republic the Measurements were carried out in
cooperation with Centrum pro ZP a zdravi. From mid-March until
mid-April 2019, 200 diffusion tubes where installed across the
country. The tubes were hung in 9 different regions, of which
Prague, Brno, Ostrava, Usti where priority regions.

Map showing clustered hotspots in 9 different regions
in Czech Republic
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Of the 192 available results, 58 are above the European NO, limit
value of 40 pg/m3. 74 measurement results are between 30 pg/m3
and 40 pg/m3. The highest pollution levels were found in Prague
and Brno. In Prague 32 out of 46 results were above 40 pg/ms3.

Map of Prague with hotspots
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The highest value was captured in Sokolska-Jecna next to
the National Medical Library with a NO, concentration of
78.4 pg/m3. Not far from one of the arms of the Blanka tunnel
complex in Dejvice another high value of 73.4 ug/m3 was mea-
sured. All hotspots discovered in the Czech Republic are listed
in annex.

In July 2019, a two-week intensive media campaign was launched
to present our findings, featuring five press conferences . This has
successfully fuelled public debate on the issue.

Further measurement results will be available before the end of
this year.

The measurements provide an overview of the situation in
the Czech Republic and prove that there exist hazardous
NO, concentrations in different traffic frequented spots
in urban areas across the whole country.

Miroslav Suta from Centrum pro ZP a zdravi szazes
states:

»The results of our measurements indicate that the problem
of air pollution by nitrogen dioxide in the Czech Republic
can be much more serious than the public believes.
Probably more cities are facing the problem than just
Prague and Brno, where exceeded limits are confirmed by
official monitoring stations. In many cities, stations are
not located in locations with heavy traffic. Moreover, the
Czech authorities de facto ignore the problem of cars from
the dieselgate affair. «
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Slovenia
The measurements in Slovenia were carried out in cooperation with

Focus, Association for Sustainable Development. From mid-March
to mid-April 2019, 50 spots were measured in Ljubljana.

Map of Ljubljana with hotspots
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The measurement results consist almost exclusively of hotspots.
Almost half of the measurements exceeded 40 pg/m3. The highest
value of 74.4 pug NO,/m? was recorded in Smartinska. The second

.....

value of 63,9 pg/m3. The other half of the measurements have
been between 30-40 pg NO,/m3. Only six values were between
20-30 pg/m3 and not a single value below 20 pg/m3. The rest
of the hotspots above 30 pg NO,/m3 are in a table in the annex.

These measurements indicate that Ljubljana has a serious
problem with air pollution from diesel cars which puts
the health of its citizens is at risk. Katjusa Savc Focus
calls for a traffic transition for better air quality:

»Slovenes sure love our cars, on average we use them to
make 83 % of all the journeys we take. Poor air quality along
busy roads is a logical result of this. The biggest culprit is
the lack of alternatives, since public transport infrastructure
has been neglected for the past decades and car use is still
the most convenient way of travel. A modern, comfortable
and affordable public transport is a no-brainer, as well as
a more in-depth reflection of what do we want our cities
to look like and what level or life quality we wish for its
inhabitants. This should result in making our cities difficult
to use a car in generally through limiting parking, narrowing
roads, speed limits as well as prohibiting entrance for the

most polluting vehicles. «

Deutsche Umwelthilfe e.V.

Bulgaria

The measurements in Bulgaria were carried out in cooperation
with AirBG.Info. Measurements in Sofia started at the beginning
of June 2019 and since then have been measured continuously.
New measuring locations were added and some have changed.

If the same spot was measured over several consecutive months,
an average value was calculated. Average values for 16 sites are
available.

Map of Sofia with hotspots
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In Tsar Osvoboditel Boulevard the highest value was recorded in
June in Tsar Osvoboditel Boulevard with 77,8 pg NO,/m3. The
average value across four months in Tsar Osvoboditel Boulevard
is 63.2 pg/m3. The second highest four-month average value was
recorded in Rakovski Street at 61.2 pg/m3.

The measurements over several months show that Sofia
clearly has to fight with diesel exhaust gases and air
pollution. Stefan Dimitrov calls for banning old Diesel cars:

»AirBG.Info has partnered with DUH to measure the
levels of NO, in Sofia. This was done during the summer
period in order to exclude other possible factors of the
pollution. Results show people are safe in residential areas,
but the busy streets and crossroads of the city are very
much polluted. The citizen-volunteers from AirBG.Info are
expecting the next mayor of Sofia and the new municipal
council to take complex and urgent measures in order to
guarantee the health and the lives of the people of Sofia.
The old diesel must be banned from the busy streets of
Bulgaria as well as prohibited as an import from Europe.«

NO, Report



Serbia

In Serbia, measurements were carried out in cooperation with the
local NGO Oasis. The monitoring of NO, has been implemented in
several cities around the country which cover Belgrade including
Obrenovac, Novi Sad, Subotica, Pancevo, Uzice, Valjevo, Nis and
Leskovac.

Map showing clustered hotspots in Serbia
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The number in the coloured circles represents the amount of
hotspots.

In the period May-August 2019, two test runs were carried out in
the city of Belgrade. In the first test run, four out of nine measured
values exceeded 40 pug NO,/m3, with a maximum value of 80,8 pg/
m3 on Takovska Street.

The second test run yielded the highest value measured by DUH
so far at 106,8 pg/m?3 in Brankova, Belgrade. At this spot as well
as many others, measurements are continuing. The second time
Brankova has reached a similarly high level of 104,2 pg/m3. The
average of two months is therefore 105,5 pg NO,/m3! In Uzice,
Novi Sad, Valjevo and Subotica hotspots were also recorded which
can be found it the table in the annex.

In Serbia, in particular in Belgrade, very high NO, values were
found which are a serious threat to the health of the citizens.
Also the published results from the state and local monitoring
network show that the trend of air quality in the period 2010-
2018 in Serbia is constantly worsening. The main cause of the
pollution is high concentration of nitrogen dioxide (particularly
in 2017) and PM particles.

NO, Report

Map of Belgrade with hotspots
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In 2018 49% of the NO, Emission combustion process stems
from the energy sector (thermal power plants, district heating
plants) while 23 % of emissions are from air and road trans-
port (old vehicle mostly with diesel engines as well as increasing
road traffic in large cities (Belgrade, Novi Sad, Nis) , 11 % from
the industrial sector (oil refineries and petro-chemical industry
complex primarily in Novi Sad and Pancevo, and several mining and
metal processing complexes across Serbia) , 4 % from individual
household heating and cooking in rural and remote places that
also use solid fuels (coal, crude oil, wood), 7% from agriculture
and 6 % from other sources, states Gordana Grujic from Qasis.

Gordana Grujic explains what actions need to be taken
to improve the situation:

»Actions to be undertaken towards reduction of air
pollution should tackle change of energy policies to be
safer for human health, decreasing the use of fuels for
household heating and cooking, reducing emissions from
industrial sites, increased use of low-emission fuels and
renewable combustion-free power sources, improving the
development of the monitoring network with more measuring
sites, improving the communication and awareness of the
public in terms of decreasing the frequency of the vehicles
in the center of the cities and to be replaced with bicycling
lanes; and to turn off the cars at the long traffic lights,
capacity building for public health professionals in the field
of health impact assessment and improving the inter-sectoral

cooperation. «
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Conclusion

In this first year of the project, we have discovered many new
NO, hotspots. The results make clear that the diesel exhaust gas
NO, is a problem in highly frequented urban areas regardless of
the country. The results have also shown there are not enough
official measuring stations and that those already in place are
often not located in the most polluted areas. This outcome is im-
portant since the focus of the air quality debate today, especially
in Central and Eastern Europe, is on particulate matter, mainly
from industry and residential heating. When talking about NO, in
a policy and regulation context there is a wide range of options
with concrete measures concerning road transport. Especially in
Central and Eastern Europe, there is a growing concern about the
import of diesel vehicles banned from German cities due to illegal
defeat devices and high nitrogen oxide emissions. These cars flood
the cities in Central and Eastern Europe with toxic diesel exhaust
gases. Therefore, DUH demands a mandatory hardware retrofit
for all particularly dirty Euro 5 and 6 diesel cars to ensure diesel
car exports from Germany fulfil the binding emission standards
on the road.

Deutsche Umwelthilfe e.V.

With our measurement results, we strengthen our partners’ position
to approach city officials and politicians and demand additional,
official measurements and modelling of NO, pollution along the
main road networks. Measurement results are also a very strong
argument for more effective air quality action plans and should
lead cities to introduce low-emission zones. A transition in the
transport sector to sustainable modes is of the essence.

Air pollution is one of the biggest threats to human health. Ac-
cording to studies by the European Environment Agency (EEA),
approximately 79,000 people died prematurely from the con-
sequences of high NO, emissions. A study published by the
Federal Environment Agency (UBA) in March 2018, pointed out
that concentrations well below the legal limit value of 40 pg /
m3 are still harmful to human health. For this reason, we have
classified all exposures over 30 pg /m3 as hotspots. Bearing this
in mind, we demand a reduction of the annual mean limit value
to 30 pg /m3 or less.

NO, Report
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Annex

Table with hotspots from Czech Republic

Nitrogen dioxide pollution in Czech cities - DUH in cooperation with Center for environment and health (Zivotni prostfedi a zdravi)

®>40 ©30-<40

Result of measurement Begin of End of
[ug NO,/m?3] measurement measurement
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Result of measurement Begin of End of
[ug NO,/m3] measurement measurement
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Street City Result of measurement Begin of End of
[ng NO,/m?3] measurement measurement

Klatovska Pilsen 39,1 18.03.2019 18.04.2019
Hrncirska Usti nad Labem 39,0 14.03.2019 13.04.2019
Bukov silnice Usti nad Labem 38,8 14.03.2019 13.04.2019
Zapadni Carlsbad 38,7 15.03.2019 14.04.2019
sady 5. kvétna Pilsen 38,6 08.03.2019 05.04.2019
Pobrezni Prague 38,3 19.03.2019 24.04.2019
trainstation Olomouc 38,1 11.03.2019 11.04.2019
Ceskobratrska CHMU Ostrava 38,1 12.03.2019 12.04.2019
Husova Brno 37,9 16.03.2019 20.04.2019
Bus station Olomouc 37,9 11.03.2019 11.04.2019
Pavlovicka Olomouc 37,7 11.03.2019 11.04.2019
ETZ Doudlevce Pilsen 37,1 08.03.2019 05.04.2019
Havni / most Prague 36,7 13.03.2019 24.04.2019
Rudnd/JEEP Ostrava 36,3 12.03.2019 12.04.2019
ModfFice Brno 36,1 17.03.2019 20.04.2019
Rudolfovskd/Nadrazni eské 35,5 07.03.2019 04.04.2019
Nové sady Brno 35,4 17.03.2019 20.04.2019
Bridge Carlshad 35,1 15.03.2019 14.04.2019
Skoda IlI. brana Pilsen 35,1 08.03.2019 05.04.2019
Hodolanska/Praslavska Olomouc 35,0 11.03.2019 11.04.2019
krizovatka Brno 34,9 16.03.2019 20.04.2019
Husova Brno 34,6 16.03.2019 20.04.2019
J pgoslavskych partyzant Prague 34,6 09.03.2019 06.04.2019
uvoz /Trybova Brno 34,6 16.03.2019 20.04.2019
Masarykova Usti nad Labem 34,2 14.03.2019 13.04.2019
Hradcanska Prague 34,2 09.03.2019 06.04.2019
Vinohradska/Flora Prague 34,2 09.03.2019 06.04.2019
Na dlouhé/Husova skoslké eské 34,1 07.03.2019 04.04.2019
Lidickd/Matice eské 34,1 07.03.2019 04.04.2019
Mili¢ova Ostrava 34,1 12.03.2019 12.04.2019
Manesova/Dukelska eské Budejovice 33,9 07.03.2019 04.04.2019
mall Usti nad Labem 33,8 14.03.2019 13.04.2019
Masarykova Usti nad Labem 33,8 14.03.2019 13.04.2019
Klatovska Pilsen 33,6 18.03.2019 18.04.2019
Budéjovicka Prague 33,6 09.03.2019 06.04.2019
Komin Svratecka Brno 33,4 17.03.2019 20.04.2019

NO, Report
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Street City Result of measurement Begin of End of
[ng NO,/m?3] measurement measurement

Vitézna Carlsbad 33,4 15.03.2019 14.04.2019
Negreliho viadukt Prague 33,3 19.03.2019 24.04.2019
Bohatice Carlsbad 33,2 15.03.2019 14.04.2019
viadukt Olomouc 33,1 11.03.2019 11.04.2019
Sokolovska Carlsbad 33,0 15.03.2019 14.04.2019
Vrsovickd Prague 32,9 09.03.2019 06.04.2019
Domazlickd Pilsen 32,9 08.03.2019 05.04.2019
Tésinska Ostrava 32,9 12.03.2019 12.04.2019
Prazska eské 32,8 07.03.2019 04.04.2019
Husova eské 32,7 07.03.2019 04.04.2019
ti- Svobody/SZDC Olomouc 32,7 11.03.2019 11.04.2019
Dolni/kamennd Carlsbad 32,6 15.03.2019 14.04.2019
Sokolovska Pilsen 32,5 18.03.2019 18.04.2019
Billa Karlin Prague 32,2 19.03.2019 24.04.2019
Kotevni Prague 32,2 19.03.2019 24.04.2019
Karla IV./Jahnova Pardubice 32,0 06.03.2019 03.04.2019
Prochazk(v ustav Pilsen 32,0 18.03.2019 18.04.2019
Albertova Olomouc 31,7 11.03.2019 11.04.2019
Wolkerova Olomouc 31,6 11.03.2019 11.04.2019
Constitution court Brno 31,5 16.03.2019 20.04.2019
Ceskobratrska nadrazni Ostrava 31,5 12.03.2019 12.04.2019
Kralovo Pole Brno 31,4 17.03.2019 20.04.2019
Plchova/Teplého/Jana

palacha Pardubice 31,3 06.03.2019 03.04.2019
Svatovitska /tunel Prague 31,0 09.03.2019 06.04.2019
Mattoniho nabrezi Carlsbad 30,9 15.03.2019 14.04.2019
Rokycanska Letna Pilsen 30,8 08.03.2019 05.04.2019
stadiom ZM Carlsbad 30,8 15.03.2019 14.04.2019
Berkova/Palackého Brno 30,6 17.03.2019 20.04.2019
t¥. Svobody/SZDC Olomouc 30,6 11.03.2019 11.04.2019
Sokolska Ostrava 30,6 12.03.2019 12.04.2019
Néadrazni Usti nad Labem 30,5 14.03.2019 13.04.2019
Novométskd Brno 30,4 17.03.2019 20.04.2019
Otylie Beniskové Pilsen 30,3 18.03.2019 18.04.2019
Futurum Tesco Brno 30,0 17.03.2019 20.04.2019

Nitrogen dioxide exposure in pg/m3 ® >40 30 - <40
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Table with hotspots from Slovenia

Nitrogen dioxide pollution in Slovenia, Ljubljana. DUH in cooperation with Focus, corporation for sustainable development (Focus,
drustvo za sonaraven razvoj)

®>40 @ 30-<40

Result of measurement Begin of End of
[ng NO,/m3] measurement measurement
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Result of measurement Begin of End of
[ug NO,/m?3] measurement measurement

Street City

Nitrogen dioxide exposure in pg/ms3 ®>40 ©30-<40
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Table with hotspots from Bulgaria

Nitrogen dioxide pollution in Bulgaria. DUH in cooperation with AirBG.Info

®>40 ©30-<40

Cit Result of measurement Begin of End of
y [ng NO,/m3] measurement measurement

*mean value over several months
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Table with hotspots from Serbia
Nitrogen dioxide pollution in Serbian cities. DUH in cooperation with Oasis

@®-40 ©30-<40

Result of measurement Begin of End of
[ug NO,/m3] measurement | measurement

Street City

*mean value over several months
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