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03.03 Nitrogen Oxides - Emissions and 
Pollution (Edition 1994) 
Overview 
Effect of Nitrogen Oxides 
Nitrogen oxides are acidifiers. They are damaging to human health, cause damage to plants, buildings 
and monuments and are an essential contributor to the excessive formation of ozone and other health-
endangering oxidants during the summer heat periods. 

Nitrogen oxides and particularly nitrogen dioxide effect persons and animals. They cause irritations to 
the mucous membranes in the respiratory tract and can increase the risk of infection (c.f. Kühling 1986). 
Also cell changes have been observed (c.f. BMUNR 1987). Various epidemiological investigations have 
shown a connection between deterioration of the lung function, respiratory tract symptoms and 
increased nitrogen dioxide concentration (c.f. Nowak et al. 1994). 

Limits 
Since the beginning of the 80s, along with discussion around the damaging consequences of motor 
vehicle traffic for the environment, the pollution of the air with nitrogen oxides has also found increased 
attention. So the permissible pollution limits for nitrogen dioxide were sunk gradually to around 20 to 30 
% in the course of several revisions to the First General Regulation of the Federal Pollution Control Law 
(Technical Instruction for Clean Air - TA-Luft) 

Exceeding the pollution limits of the TA-Luft and/or the 22 BImSchV (Federal Pollution Control 
Regulations) can lead to measures being imposed on plants which have been identified the polluters. If 
the violation can not be associated a certain cause, the responsible authorities must set up an Air Purity 
Plan and place stiffer demands on the licensing of new plants with regard to the permissible emission. 

Moreover the European Community, after limiting the concentration of sulfur dioxide, particulate pollution 
and lead in the air - with their Guideline from 7 March 1985 on Air Quality Standards, also determined a 
limit and guide value for nitrogen dioxide. This 98 % limit was adopted in national law as Regulation 22 
for the Implementation of the Federal Pollution Control Law. 

Exceeding the limit of the EC Guideline are to be reported to the Council of the European Community. 
The national authorities must present plans for reaching the prescribed limits and a time limit for reaching 
them. Also should become the guide value of the EC Guideline is to be taken into account for all traffic 
- and building planning. While the EC limits are obligatory, Guide values and standard values serve as 
an orientation and have solely advisory character. 

Moreover, in order to maintain the long-term capacity of the ecosystem, pollution limits must be 
observed, which take into account its sensitivity. Thus the filter effect through the surface structure of 
forests causes a high pollutant penetration and accumulation. The damaging nitrogen oxides and their 
by-products cause manifold effects on forest ecosystems. The forest damage research, since beginning 
of the 80s pursued intensely on an international plane, has delivered new knowledge in the area of 
pollution effects, which led to establishment a very critical limit. Limits were set by the UN-ECE 1992. 
These were values (critical levels, critical loads) at which no changes in structure and function of the 
ecosystem are to be expected. The Federal Republic of Germany belongs to the initial signatories and 
co-initiators of the treaty and has ratified the resolutions on new strategies for the European clean air 
policy. 
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Tab. 1: Limits, Standard Values and Recommendations for the Nitrogen Dioxide Pollution in the 
Air 

Causes and Development of Nitrogen Oxide Emissions 
Nitrogen oxide emissions are caused primarily by combustion processes in power plants and heavy 
industry firing plants as well as in motors. Nitrogen oxides develop from the nitrogen and the oxygen of 
the combustion air and to a lesser extent also through the oxidation of nitrogen-containing elements of 
the fuel. The formation of nitrogen oxides greatly increases with the combustion temperature. In Berlin, 
the main polluters are the power plants with a share of more than 50 % (42,757 t) and motor vehicle 
traffic with 21,490 t at about 30 % (c.f. Fig. 1). In 1989, the east part of Berlin had contributed only the 
comparatively slight share of 20 % (12,651 t) of the entire emissions of 65,708 t. That is above all, 
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because both the lignite fires as well as the two tact vehicles which predominate there generate only 
relatively slight specific nitrogen oxide emissions. Moreover the motorization degree in the east part 
was, with approx. 230 cars per 1,000 inhabitants, considerably lower than in the west part, where it lay 
at approx. 320 cars per 1,000 inhabitants. The average in the old federal states totaled 480 cars per 
1,000 inhabitants (cf. Map 07.01, SenStadtUm 1995 and Federal Environment Agency 1992b). 

 

Fig. 1: Nitrogen Oxide - Emissions from the Individual Polluter Groups in Berlin (tons per year) 

Nitrogen monoxide comprises more than 90 % of nitrogen oxide emissions. Above all it is the reaction 
with ozone in the atmosphere which forms the nitrogen dioxide so much more damaging to human 
health. Since these reactions use up ozone, conurbations display, on average, a slighter ozone 
concentration in the near-ground air than rural regions. Beside ozone, combinations with hydrocarbon 
molecules also contribute to the transformation of nitrogen monoxide into nitrogen dioxide. Through 
further oxidation and combination with hydrocarbon molecules acidic aerosols develop from nitrogen 
dioxide, which deposit on surfaces and/or precipitate from the atmosphere as acid rain. 

Under the influence of intense sunlight reactions occur in the Atmosphere simultaneously, by which 
nitrogen dioxide decays again into Nitrogen monoxide and oxygen atoms. In this process, in which 
likewise water - and hydrocarbon molecules are involved, more near-ground ozone is produced than 
consumed. The ozone concentration in the air can rise thereby greatly (cf. Map 03.06, SenStadtUm 
1994c). 

Verified data on the long-term development the nitrogen oxide emissions and pollution do not exist for 
Berlin. On the basis of measurements in Frankfurt am Main, an eightfold rise in the nitrogen oxide 
pollution must be assumed for the period from 1962 to 1976 (cf. Federal Environment Agency 1989).  

Development of Nitrogen Oxide Pollution 
Since 1979, nitrogen oxide measurements in Berlin have been carried out by the Federal Health 
Agency in the west part of the city at the Schlosstrasse in Steglitz and by the District Hygiene 
Inspectorate Berlin in the east part at the Parochialstrasse in the borough Mitte. As part of the Berlin Air 
Quality Monitoring Network (BLUME), nitrogen oxide measurements were also begun at a station in 
Wedding in 1984. 

While the near traffic measurement at the Schlosstrasse is strongly effected by changing traffic 
conditions and allows no statement as to trends, the measurements at the low traffic Parochialstrasse, 
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which are representative for medium-level inner city pollution, had shown until 1987 an average annual 
increase in the concentration of about 3.5 % (from 35 to 45 µg/m3 in 8 years). Since 1987 both here as 
well as at the measuring station Wedding display an slight reduction (c.f. Fig. 2). 

 

Fig. 2: The Annual Average of Nitrogen Dioxide 1979 - 1993 

The introduction of denitrifying measures in the large power and heating works (c.f. Tab. 2) as well as 
the introduction the regulated three-way catalytic converter in passenger cars are reasons for the slight 
decrease. The shift to vehicles with catalytic converters in Berlin has advanced especially quickly. In 
1992, the share of cars equipped with catalytic converters in Berlin lay at 40 %. 
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Tab. 2: Commissioning of Desulfurizing and Denitrifying Facilities in the Berlin Heating - and 
Power Plants (as of January 1994) 

In comparison with this positive emission development, the pollution development has proceeded 
unsatisfactorily up to now. The reason is the constant growth in traffic volume. About half the near ground 
nitrogen oxide emissions come from heavy transport vehicles and buses. At present, there are no 
technical improvements for these vehicles which can reduce their nitrogen oxide emissions. Therefore 
it must be assumed, that in the period 1987 to 1992, traffic induced emissions and pollution have been 
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reduced by less than 10 %. In future, the contribution of the pollution group traffic will present the decisive 
element for the development of the Berlin nitrogen oxide air pollution. 

Statistical Base 
Emissions 
In order to provide a differentiated evaluation of the causes of nitrogen oxide pollution and contribute 
toward their elimination, the Berlin Department of Urban Development and Environmental Protection 
maintains an emission data base for the principal polluter groups. 

The data for the establishing the emission data base industry have been taken from the principal 
individual polluters (power - and heating plants as well as all industrial plants requiring licenses) using 
their emissions declaration, according to the instructions the Federal Pollution Control Law must be 
submitted by to the pollution control authorities by the management every two years. 

The emission data base domestic heating is laid out statistically for the multitude of small heating 
systems in the urban area. For all residential buildings, the heat requirements and the shares by heating 
type, e.g. coal ovens, oil-fired central heating, gas-floor heat, electric- and long-distance heat are 
determined based on the amount of built-up space. With the help of specific factors assigned to each 
heating type the emission of each individual housing block is determined. Heating requirements met 
with electric heat and long distance energy are not taken into account if the heating is produced in plants 
requiring a license. 

The emission data base traffic is based on traffic survey on the part of the traffic administration as well 
as on statements as to the motor vehicle inventory and the average road performance of the motor 
vehicles. The emission is calculated with the help of factors, which are determined for different vehicle 
classes. Thereby passenger cars and delivery vehicles with four-stroke engines with and without 
exhaust fume cleaning are distinguished from those with two tact - or diesel motors as well as heavy 
transport vehicle and buses. 

All estimates and calculations are compared with the energy balance, in which the entire consumption 
of fuels in Berlin is compiled. 

Calculated Pollution 
The pollution calculations were undertaken with the help of a computer-supported of meteorological 
dispersion model for large individual polluters. The polluter groups domestic heating and traffic (c.f. Fath 
et al. 1991) were calculated separately. 

For the dispersion calculations the domestic heating and traffic emissions were distributed on a grid 
of 500 by 500 m. Fixed emission levels are attributed to them, while the large individual polluters have 
been entered with the respective chimney location and the smoke stack height in the calculations. The 
calculations assume that the pollutant particles contained in the trails of smoke are transported with the 
wind and expand vertically for the central transport direction vertically and horizontally in the form of a 
normal distribution. This pollution can only so far disperse until a temperature inversion prevents further 
dispersion. The calculations take into account wind direction, wind speed, turbulent dispersion capacity 
in the atmosphere and the inversion altitude. In addition, it is assumed that the heating requirements 
and thus also the pollutant emission greatly increase in the winter with decreasing temperature. 

Since the model calculations assume an unlimited expansion of the pollutants and the domestic heating- 
and traffic emissions are assigned to the all-inclusive 500 x 500 m grid, the calculation at the nearest 
measuring points represent results, which are ordered in greater distance from pollutant sources, 
particularly streets. The pollutant concentration is calculated for about 100 surface points distributed 
throughout the entire urban area. 
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Fig. 3: 98 % Values of NO2 -Pollution in Typical Traffic Corridors of the Berlin Inner City (background- 
and additional motor vehicle-induced pollution). The street names indicated represent selected traffic 
corridor segments (IVU 1993). 

In connection with the application of the EC Guideline for nitrogen dioxide and the draft of 23 BImSchV, 
increased measurement of the pollutant load in traffic corridors and at traffic concentrations has been 
begun to be determine using dispersion calculations. Figure 3 shows the calculated concentrations in 
17 traffic corridors of the Berlin inner city. These were determined with the help of a specific dispersion 
model developed on behalf of the Federal Environment Agency. The first results of these inquiries show 
equally high (and/or partly higher) values at the street monitoring points. These are presented in the 
Maps 03.03.8 to 03.03.10. As a result of an extensive study for the assessment of air pollutant pollutions 
for Berlin's main streets, intensive investigations have to be carried out because under application of the 
draft presented by the federal government 23 BImSchV in approx. 6% the street sections, the allowable 
concentrations have been exceeded. Pollutions in these areas exceed the 98 %-concentrations, 
calculated at 160 µg/m³, planned to take effect 1 July 1995 (cf. Blümel 1994 and IVU 1993). 

Measured Pollution 
In 1991, pollution measurements for nitrogen monoxide, nitrogen dioxide and the sum of nitrogen 
oxides were taken at 26 stations in Berlin. 

Automatic measuring instruments are used, which are continuously in service and transmit their data in 
three minute sequence by telephone lines to the central computer of the Berlin Air Quality Monitoring 
Network. In the measuring instruments, ozone is added in high concentration to the measured air. With 
the help of photo sensors the light quantity is measured. This appears as chemical luminescence, if 
nitrogen monoxide reacts with ozone. The nitrogen dioxide concentration is registered with this process, 
in that one conducts half of the measured gas through a catalyst, by which the nitrogen dioxide is 
transformed into nitrogen monoxide (cf. SenStadtUm 1992b). 
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To obtain information as to the distribution of the pollution in the urban area, 18 stations are ordered 
in that 4 x 4 km grid in the populous inner-city residential areas as well as in the more suburban transition 
area. Three stations lie in the Grunewald and in the northern and southern outskirts. According to the 
instructions for the measurement and evaluation of the pollutant load, these stations have been arranged 
in more than 20 m distance from pollutant sources.  

Three stations (No. 14 in Charlottenburg, No. 74 in Friedrichshain and No. 120 in Neukölln) lie in main 
traffic arteries in the area of sidewalks. With them representative data are collected about the near street 
air pollution caused above all by motor vehicle traffic. Two stations are found in approx. 200 m and/or 
300 m height above the ground on radio towers in the south and north of the city. The latter serve the 
registration of nationally-induced air pollution. 

Methodology 
The data on the 1 x 1 km emissions of nitrogen oxide are depicted both as a color grid and as an 
absolute value. The color depiction uses rounded-off numbers. 

The polluter-related calculated pollution is depicted to match the presentation of the sum of nitrogen 
oxide emissions for 1989. These have been determined with the help of the above described dispersion 
calculations and using a normal distribution approach as described in the TA-Luft. 

Since the pollution measurements are taken continuously, those for the current year 1991 could be 
selected. The nitrogen oxides are presented the measured pollution as annual mean of the sum in the 
comparison with the results of the dispersion calculations and as nitrogen dioxide to the comparison 
with the limits. For NO2 the limits IW1 and IW2 of TA-Luft 1986 were set as class values for the delimitation 
the highest class. They were compared to the reference values I1 (annual mean) and I2 (98 % value). In 
comparison to the display in the Environmental Atlas 1985, the limit for the short term load (98-Percentile 
Map 03.03.10) adapted to the revised TA-Luft 1986. 

The interpolation of the isolines resulted per hand. In addition, the respective values are presented 
BLUME - measurement stations, distinguished according to type of the stations. 

Map Description 
Emissions and Calculated Pollution 1989 
In the three Maps 03.03.1, 03.03.2 and 03.03.3, the emissions for the primary polluter groups industry, 
domestic heating and traffic are presented for the year 1989, each in 1-km²-grid. The Maps 03.03.4, 
03.03.5 and 03.03.6 give respectively the calculated annual mean for pollution concentrations in 1989 
from those main polluter groups. 

Industry 
The map of the industry emissions (Map 03.03.1) shows a very irregular picture. It influenced above 
all through the twelve public and some large private power-, heating power- and heating plants, which 
are distributed throughout the whole city and display extremely high emissions. The highest grid value, 
with more than 8,000 t/km² and year, can be found at the Charlottenburg high-capacity power plant. It 
lies with almost 2,000 t over the 1981 value (cf. Map 03.03.3, SenStadtUm 1985). 

Since according to TA-Luft the height of industry smokestack is dependent on how heavy their pollution 
emission is; the heavier the pollution, the higher the smokestack. Thereby, the pollutants of these plants 
are discharged at higher elevations and distributed evenly in and over the entire urban area and the 
surrounding countryside. Therefore increased concentrations in the vicinity of the plants are as a rule 
neither calculated near, as Map 03.03.4 shows, nor measured, as Map 03.03.8 documents. 

In contrast, wide area differences become apparent in the map of calculated pollution of the polluter 
group industry (Map 03.03.4). So the values in the inner city, with 20 µg/m³, lie about twice as high as 
in the outskirts area. This can be explained by the fact that the Berlin inner city is exposed at every wind 
direction to high pollutant loads from Berlin, while at the city edges this is only occasionally the case. 

Domestic Heating 
The map of domestic heating pollutions (Map 03.03.2) shows in the inner city area a ring of higher 
nitrogen oxide values, which lies at a relative minimum in the center of town. The low values in the center 
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are due to the influence of the Grosse Tiergarten and a high share of long-distance heat. The ring of 
higher values, with maximums of 20 to 26 t/km² and year in Prenzlauer Berg and in the northern parts 
of Schöneberg and Neukölln, is caused through a high share of oil and coal-fueled single- and central 
heat at very high residential density. With the decrease in residential density, the emissions also decline 
in the direction of the city edges. The more densely-settled outskirts of the city in direction West 
(Spandau), North (Tegel), Southeast (Treptow) and Southwest (Zehlendorf) can be recognized by their 
slightly higher values. The large settlements Märkisches Viertel, Hellersdorf and Marzahn as well as 
Gropiusstadt do not show up as emission maximums because they are provided with long distance 
energy. The same distribution, limited to West Berlin, already appeared in the Environmental Atlas of 
1985, whereby the single values in the highly polluted areas lay up to 10 t/km2 and year higher (c.f. Maps 
03.03.2 and 03.03.5 SenStadtUm 1985). 

The results of the dispersion calculation in the area of domestic heating (Map 03.03.5) show 
essentially the same structure as the emission field domestic heating. In addition, the maximum lies in 
the same area as that for industry (Prenzlauer Berg). With 10 µg/m³, it is about half as high. 

Traffic 
In the map Traffic Emissions (Map 03.03.3) the half open city expressway ring and the west-east axis 
along the Bismarckstrasse - Kaiserdamm in the western part of the city appears most prominently. At 
the intersection of both roadways, the maximum nitrogen oxide emissions can be found at 380 t/km² 
and year. Also in the Environmental Atlas of 1985, which gives the emission values of the year 1981, 
this area displayed the highest value, then about 80 t/km² and per year less (cf. Map 03.03.1, 
SenStadtUm 1985). In the case of traffic emissions, a star-formed structure of the urban area with higher 
values can be more easily recognized than with the domestic heating emissions. It extends from the 
inner city in all directions along the course of the main traffic arteries. At the northerneast outskirts, the 
course of the highway Berlin Ring with its access roads and branch to Prenzlau and Stettin can be 
clearly recognized. 

The calculated pollution for traffic (Map 03.03.6) displays emissions in greatly leveled-out form as 
with domestic heating. A distinctive maximum of 120 to 150 µg/m³ has been calculated for the interface 
of the city expressway with the Kaiserdamm, at which the maximum emissions are to be found. 

The pollutant load of the city air is caused not only through emissions in the urban area and in the direct 
surrounding countryside, but also by a national pollution level, which is caused by a multitude of 
pollutant sources in Germany and Europe. After the German union the Federal Environmental Agency 
spread its monitoring network, with whose help these background levels are determined, to the new 
federal states. In the Berlin region are the stations Kyritz, Neuglobsow and Angermünde northwest and 
northeast of the city as well as Wiesenburg and Lindenberg southwest and southeast of the city. The 
first annual mean for nitrogen dioxide concentration became available in 1992. These could be applied 
as background values for Berlin (cf. Federal Environmental Agency 1992a). The values lie at 10 to 13 
µg/m³. They coincide with the value of 12 µg/m³, which was determined at 300m height of the radio 
tower, Frohnau. Based on these measurements, a national pollution level of approx. 10 µg/m³ has been 
calculated for Berlin as a whole. 

Total Calculated Pollution 1989 
The Map 03.03.7 gives the sum the calculated of nitrogen oxide pollution from the three main polluter 
groups industry, domestic heating and traffic again and of course as an annual mean for 1989. 

The causes for the nitrogen oxide pollution can be calculated with sufficient accuracy, if the sum 
calculated for the polluter groups’ concentrations and the national background load conforms to the 
measuring results. 

The map of the sum of calculated pollution shows, under consideration of the national background load, 
considerably higher values than at the comparable grid measuring points of the Air Quality Monitoring 
Network were measured in 1991 (cf. Map 03.03.8). As shown in Map 03.03.6, this deviation from the 
calculated motor vehicle pollution is due above all to the extreme difficultly in mathematically simulating 
the influence of motor vehicle traffic. Among other things, the very low emission height characteristic of 
motor vehicles require a special dispersion model (cf. Statistical Base). 

 

If it is assumed that the dispersion calculations for sulfur dioxide (cf. Map 03.01, SenStadtUm 1994a) 
accurately reflect the load on the part of the industry and domestic heating and that the dispersion model 
provides a sufficient simulation, the influence of traffic can be deduced from the difference between the 
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measured results and those quantities defined for domestic heating and industry. Table 3 shows as an 
example the area of the maximum in Charlottenburg. 

With this calculation, a high portion of the road traffic-induced nitrogen oxide concentration can even be 
determined for other areas of the city. 

The map of the sum of calculated pollution shows as an essential feature that the maximum nitrogen 
oxide pollution in comparison with the sulfur dioxide and particulate pollution (cf. Map 03.01, 
SenStadtUm 1994a and Map 03.04, SenStadtUm 1994b) found in the southwest areas of the Berlin 
inner city has shifted to Charlottenburg, Schöneberg and Tiergarten; that means to areas, through which 
the city expressway runs. 

 

Tab. 3: Calculation of the Road Traffic-induced Share of the Nitrogen Oxide Concentration at the 
Maximum in Charlottenburg 

Measured Pollutions 1991 
Sum of Nitrogen Oxide - Annual Mean 
For comparison, the annual mean sum of nitrogen oxide is also depicted with the dispersion calculation 
of the nitrogen dioxide concentration in Map 03.03.8. This is because of the problem presented by the 
transformation of nitrogen oxide to nitrogen dioxide in the atmosphere. In this map, the concentration 
differences for near street and off-street are more noticeable than for nitrogen dioxide (c.f. Map 03.03.9), 
because nitrogen monoxide, primarily from motor vehicle exhaust, is also taken into account. Its 
concentration declines very quickly with the distance from the streets through the double effect of 
dispersion and transformation. 

The highest values were measured altogether at street measuring stations, e.g. at the city expressway 
in the area of the access ramp Spandauer Damm in Charlottenburg with more than 300 µg/m³ and in 
the Neukölln Karl-Marx-Strasse with more than 200 µg/m³. 

Nitrogen Dioxide - Annual Mean 
Generally it can be said that the level of measured pollution depends on the distance of the 
measurement stations from the main traffic arteries. The Map 03.03.9 shows values of 31 to 47 µg/m³. 
at the inner-city measuring points positioned at more than 20 m distance from streets. That is 40 to 60 
% of the pollution IW1 specified in TA-Luft. The lowest values were measured at the northern edge of 
the airport Tempelhof (31 µg/m³) and in the area of Ruhleben industrial area (32 µg/m³), respectively at 
distances of more than 500 m from main traffic arteries. The highest values were registered at measuring 
points in Wedding, Tiergarten and Kreuzberg with 44, 45 and 47 µg/m³ respectively. These measuring 
points lie at intervals of 50 to 150 m. Thus they are located in the broader impact area of the main traffic 
arteries. 

An annual mean of 40 µg/m³ can be specified for the inner city center. Measurements of 18 to 20 µg/m³ 
on the outskirts of town are only about half as high values recorded in the inner city. The slightly higher 
value found at the forest station Grunewald indicates the influence of the AVUS, with 23 µg/m³. 



11 

The street measuring stations in Charlottenburg and in Neukölln exhibit considerably higher values 
than the grid stations, each with an annual mean of 63 µg/m³. The Charlottenburg station lies directly 
on the city expressway, exit ramp Spandauer Damm, in open terrain. The air samples are drawn about 
5 m above the level of the southbound lane at the height of the nearest sidewalk. The city expressway 
has a traffic volume of approx. 150,000 motor vehicles per day in the vicinity of the measuring point. 
The Neukölln station lies in the Karl Marx Strasse, the traffic volume equals approx. 30,000 motor 
vehicles per day. There the air samples are taken from 2.5 m above the curb on a traffic signal mast. 

Both stations reach an annual mean equal to 63 µg/m³, despite large differences in traffic volume and 
nitrogen oxide emission. The I2 (98 %-Value) lies at 143 µg/m³ on the city expressway, only slightly 
higher than in the Karl-Marx-Strasse, where 134 µg/m³ was measured (c.f. Map 03.03.10). Of course, 
the difference in the sum of nitrogen oxide is greater (Map 03.03.8), but does not correspond to the 
difference in traffic volume. Rather it is due to the fact that the station on the city expressway receives 
an open air stream air, while the station in the Karl-Marx-Strasse lies in a traffic corridor where the wind 
speed is slight. Thus pollutant dilution is greatly decreased. Since nitrogen dioxide is formed primarily 
in the atmosphere, the nearness to the polluter is a fairly insignificant emission factor. 

This also explains the relatively slight nitrogen dioxide concentration (47 µg/m³) at the street measuring 
station intersection Frankfurter Allee / Warschauer Strasse. Of course, these streets have a traffic 
volume of 70,000 respectively 22,000 motor vehicles per day. The samples were drawn from a height 
of 4 m above a green strip in 25 resp. 15 m distance from the streets. In addition, the adjacent house 
facades are far removed from the traffic lanes, so that the intersection is always well ventilated. 
Analogous to the Environmental Atlas 1985, no excesses of IW1 for TA-Luft were ascertained at the 
street monitoring points in 1991. 

The EC Guideline limit of 50 µg/m3 for the 50 % nitrogen dioxide concentration is observed only at points 
in Berlin not directly affected by motor vehicle traffic. At the street monitoring points, it is exceeded. It 
can therefore be concluded that the limits are exceeded in many of the city’s main traffic arteries- 
particularly in traffic corridors. 

Measured Nitrogen Dioxide Pollution - 98 % Value 1991 
The map of measured pollution I2 (Map 03.03.10) shows a similar picture to that of the map of I1 -levels 
of nitrogen dioxide (Map 03.03.9). With a maximum of 143 µg/m³, no pollution values in excess of the 
IW2 of the TA-Luft at 200 µg/m3 and the same upper EC nitrogen dioxide limit were ascertained. The EC 
guide limit of 135 µg/m³ is just reached or exceeded at the street measuring stations in Charlottenburg 
and Neukölln. These have been described above. 

The nitrogen dioxide concentration in the outskirts lies at about 60 % of the inner city values or somewhat 
higher than the annual mean. This is due to the fact that the high concentrations which determine the 
I2-value occur predominantly under weather conditions in which low-lying inversions occur. Here the 
pollutants cannot expand vertically and therefore are carried in relatively high concentration to the 
outskirts. 
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