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Overview 

Basic Situation 
Berlin has been confronted with a considerable increase in motor traffic since the reunification of 
Germany. Since 1989 the number of motor vehicles registered in Berlin has risen about 30 % to a present 
total of 1,280,000. A further growth in motor traffic is projected for the future, especially for heavily polluting 
freight transport traffic. 

These far-reaching changes are not yet concluded. The increase in traffic is a factor of the expanding 
residential and economic area of Berlin and Brandenburg; by the rapid growth of international economic 
relations; and particularly by the strengthening of links between Berlin and Eastern Europe. 

Motor traffic has become the greatest cause of air pollution in Berlin. Motor traffic pollution is especially 
high in the inner city, where over 1 million people inhabit an area of 100 km2. The future functions of the 
inner city will clearly increase traffic and air pollution in this area. 

The map depicts the spatial distribution of pollutant emission and pollution for the three critical air 
pollutants benzol, diesel particulates, and nitrogen oxide. These pollutants are primarily produced by 
traffic. All three substances are health hazards (cf. Effects) and are regulated by a special ordinance in the 
Federal Pollution Control Law (Bundes-Immissionschutzgesetz) (cf. Legal Regulations and Limit Values). 

Contribution of Motor Traffic to Air Pollutant Concentration; Producers 
and Trends 
The contribution of motor traffic to roadside pollutant concentration depends on a number of factors at 
each road segment at any given time. The emissions level is dependent on the types of motor vehicles 
and their operating conditions, as well as on greatly varying local conditions of distribution. One example is 
the percentage of heavily polluting utility vehicles on one segment of a primary road network. This 
percentage can range from less than 1 % to over 20 %. 

It is nevertheless possible to make statements based on 1) the types of vehicles registered in Berlin; 2) the 
total travelled distances of each vehicle type in the inner city; and 3) the pollutant emissions specific to 
each travel route and distance. 

Table 1 gives information for 1993 according to vehicle types. This information is: the total travelled 
distances of motor traffic in millions of vehicle kilometers per year (km/a) within the urban area of Berlin; 
fuel consumption in tons (t); and exhaust and abrasion emissions from motor traffic in tons per year (t/a). 
Motorized two-wheel vehicles and evaporative emissions are not included here since they cannot be 
assigned to types of streets. 
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Tab. 1: Total Travelled Distances in Millions of Vehicle km/a; Fuel Consumption in Tons, t; and 
Exhaust and Abrasion Emissions in Tons per Year, t/a. These Figures are Presented according 
to Vehicle Types in the Urban Area of Berlin in 1993. Excluded are Motorized Two-wheel 
Vehicles and Evaporative Emissions (Liwicki, Garben 1993). 

Table 2 shows the average contribution of motor traffic to pollutant load along streets lined with buildings, 
and the contribution of major types of vehicles to motor traffic emissions in Berlin in 1993. 
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Tab. 2: Average Contribution of Motor Traffic to Pollution Load in Streets Lined with Buildings; 
and Contribution of Vehicle Types to Motor Traffic Emissions in Berlin in 1993 
(Allowances are made for rounding-off figures. Two-wheel motorized vehicles are included. EC 
means elementary carbon from exhaust emissions and tire abrasion. Arrows pointing up and 
down () indicate the projected trend.) 

The trends above indicate a worsening of the situation, especially for particulates. This pollutant has the 
greatest current need for action. The carcinogenic pollutant diesel particles produced by heavy utility 
vehicles were clearly reduced by the Euro II Waste Gas Requirement (Euro-II Abgasanforderung) (EC 
Guideline 91/542/EWG, Phase II) for new motor vehicles, effective 1996. Particulate concentration values 
are also significantly affected by tire abrasion. Tire abrasion does not depend on the motor type, but rather 
solely on traffic volume and the amount of heavy motor vehicles with above average tire abrasion. A 
further rise in total particle emissions can be expected for at least the next 10 years, due to the above 
average increase in truck traffic and the significant increase in diesel cars and light diesel trucks. 

On the other hand, a further increase in 3-way catalytic converters as well as improvements in fuel quality 
will reduce pollutions of carcinogenic benzol without the need for additional regulatory measures. 

No significant reduction in nitrogen oxide loads can be expected due to the above average increase in 
utility vehicles. This development is less problematic for inner city load, but completely unsatisfactory for 
summer ozone concentrations resulting from nitrogen oxide produced by traffic. This perspective requires 
reductions of up to 80 % to be aimed for (see Map 03.06, SenStadtUmTech 1996, for more on ozone 
processes). 

Effects 
Nitrogen oxides form acids. They are deleterious to human health, damage plants, buildings and 
monuments, and contribute greatly to excessive formation of ground-level ozone and other health 
endangering oxidants during summer. 

Nitrogen oxide and nitrogen dioxide in particular lead to irritation of human and animal mucuous 
membranes in the respiratory tract, and can increase the risk of infection (cf. Kühling 1986). Cell changes 
have also been observed (BMUNR 1987). Various epidemological studies have also demonstrated a 
relation between higher concentrations of nitrogen dioxide and the deterioration of lung functions and 
respiratory tract symptoms (cf. Nowak et al. 1994). 

Benzol is a hydrocarbon and is to be regarded as especially hazardous to health (cf. Klippel, Jäcker-
Küppers 1997). It has been shown to cause bone marrow damage, leukaemia and lymphome (cf. Kalker 
1993). 

Diesel particulates are vehicles for polycylic aromatic hydrocarbons (PAHs) and highly carcinogenic. 
Diesel particulates themselves are considered a likely cause of lung and bladder cancer (cf. Kalker 1993).  

Legal Regulations and Limit Values 
Pollution authorities have been able to concretely evaluate air pollution caused by traffic only since 1985. 
The European Community then laid down limit values and guidelines for nitrogen dioxide in the 
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"Guidelines of the Council of 7 March 1985 for Air Quality Norms for Nitrogen Dioxide" (Guideline 
85/203/EWG). This Guideline also stipulates that concentrations should be monitored at streets lined by 
buildings and at points of heavy traffic. 

The German Federal Pollution Control Law (Bundes-Immissionsschutzgesetz) was supplemented in 1990 
by Section 40 Para. 2 in the course of implementing this guideline, and after demands from the 
Conference of Government Environmental Agency Directors (Umweltministerkonferenz). The 23rd 
Regulation to the Federal Pollution Control Law was passed in December 1996 on the basis of this 
supplement. It came into effect on 1 March 1997. The 23rd Regulation contains concentration values for 
benzol and particulates, such as yearly average values, and particulates determined in the form of 
elementary carbon, EC. It also contains a 98 % value for nitrogen dioxide (cf. Tab. 3). When these values 
are exceeded, traffic restrictions are to be considered by municipal traffic officials in the interest of public 
health, within the limits posed by traffic requirements and the interests of urban development. 

 

Tab. 3: Concentration Values and Effective Dates of the 23rd Regulation of the Federal Pollution 
Control Law. Traffic Measures are to be Considered when Values are Exceeded. 

The 23rd Regulation of the Federal Pollution Control Law also stipulates monitoring and evaluating 
procedures, as well as location of monitoring. The Regulation requires pollution loads to be ascertained 
within a height of 1.5 to 3.5 meters; within a minimum distance of 4 meters diagonally to the middle line of 
the nearest traffic lane; and a minimum distance of one meter to the building wall (cf. the indicated area in 
Figure 1). 
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Fig. 1: Distribution of Pollutants in a Street Lined with Buildings, with a Monitoring Area Defined 
according to the 23rd Regulation of the Federal Pollution Control Law. The Chart also Uses a Formula 
for Calculation Using the Immis-Luft (x) Model for Streets Lined with Buildings. 

Implementation Problems of Section 40 Para. 2 of Federal Pollution 
Control Law; the 23rd Regulation; and the VwV-STV-ImSch 
The 23rd Regulation orders the formation of parameters and their temporal reference (yearly parameter 
values). Absent, however, are any specific time deadlines for achieving objectives. Local authorities must 
actively intervene when air pollution loads become too high. But instead of supporting local policies, 
federal and state regulations restrict the local scope of action instead of securing it (the primacy of traffic 
planning, and numerous other exceptions etc.). Neither is it specified within the regulation if the target 
objectives are to be reached at all and, if so, when. 

The Regulation gives concentration values as pollution values which should only lead to a closer 
monitoring of the situation. Traffic restrictions do not automatically result when these values are exceeded. 

Moreover, the concentration values specified by the 23rd Regulation are much higher than those 
recommended by the Committee of German Federal States for Protection from Pollution 
(Länderausschuss Immissionsschutz - LAI). These values are also higher than those proposed by the 
Conference of Government Environmental Agency Directors (Umweltministerkonferenz) - e.g., the values 
for particulates are five to nine times higher (LAI 1992). The Council of Experts for Environmental 
Questions (Rat der Sachverständigen für Umweltfragen - SRU) is of the opinion that the particulate 
concentrations proposed by the federal government should be lowered; but benzol concentrations set 
higher. The SRU Council recommended a medium-term goal: the total cancer risk caused by traffic-related 
environmental load should be decreased by about 90 % by the year 2005. The long-term objective should 
be around 99 %. Both percentages are in comparison to 1988 levels. 

Moreover, when concentration values specified in the 23rd Regulation are exceeded, it is difficult to 
implement the Pollution Law of Section 40 Para. 2. There are no references to application thresholds in 
either the law or in the administrative regulations. Thus, there is nothing which authorities could use to 
orient their stipulated discretionary decision-making when they consider appropriate measures of 
precaution and protection that meet the interests of urban development and traffic. 

Klippel and Jäcker-Küppers (1997) state that precautionary orientation values of 

 5.0 µg/m3 for benzol and 

 3.0 µg/m3 for diesel particulates 

can be calculated in agreement with actual measured spatial patterns of distribution of input pollution in 
metropolitan areas. Values in rural areas are 2.5 µg/m3 for benzol and 1.5 µg/m3 for diesel particulates. A 
comparison shows this would mean accepting twice the average load. For Berlin, these values would lie 
below the 1995 urban background value of 4.1 µg/m3. 

The danger thresholds are more difficult to define, and are proposed as: 

 12.6 µg/m3 for benzol (concentration value according to the 23 BlmSchV regulation effective 1 July 
1998: 10 µg/m3) 

 and 7.6 µg/m3 for diesel particulates (concentration value according to the 23 BlmSchV effective 1 
July 1998: 8 µg/m3). 

These threshholds were based on the implementations of the Committee of German Federal States for 
Protection from Pollution (Länderausschuss Immissionsschutz) (LAI 1992) as well as on the results of a 
plan from the Federal Environmental Agency (Umweltbundesamt) for metropolitan areas. It can be 
assumed that these values indicate a health hazard five times greater, in comparison to rural areas. 
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Statistical Base 

Cadastre of Motor Traffic Emissions 
The Berlin Department of Urban Development, Environmental Protection and Technology 
(SenStadtUmTech - Senatsverwaltung für Stadtentwicklung, Umweltschutz und Technologie) maintains a 
cadastre of emissions for the major groups of polluters, including the "motor traffic" polluter group. 

The 1993 Cadastre of Motor Traffic Emissions gives the first unified picture of air pollutant emissions 
produced by motor traffic for the entire city of Berlin. 

This cadastre uses a new method to calculate emissions. This method is also a suitable basis for dispersal 
calculations which can ascertain pollutant loads on roads. This far-reaching restructuring of calculation 
methodology enables only limited comparison with previous emission investigations based on much 
simpler methods. 

Investigation of Motor Traffic Pollution 
The basis is the first comprehensive traffic count, performed in 1993. This count included the primary 
road network as well as scheduled bus routes. This count resulted in the availability of the following data 
for every road segment in the primary road network: 

 average daily motor traffic (DTV) in motor vehicles/day, 

 average daily truck traffic in trucks/day for heavy trucks, 

 percentage of busses in regular traffic. 

This data was supplemented with extensive analyses of vehicle type and total travelled distance of 
registered motor vehicles in Berlin. The data was also supplemented by emission factors that describe 
these cars and utility vehicles (cf. Map 07.01 SenStadtUm 1995). 

Methodology of Emission Studies 
Pollutant emissions produced by motor traffic include the exhaust and abrasions of moving traffic, the 
evaporative emissions of stopped traffic, and evaporative emissions at fuel stations. Figure 2 presents an 
overview of the methodology for investigating emissions. Fuel station emissions are listed under light 
industry. 

 

Fig. 2: Methodology of the 1993 Traffic Emission Cadastre 

Emission models aided the calculation of pollutants and CO2 for line sources (primary roads), area 
sources (secondary roads, and evaporative emissions). 

Exhaust and abrasion emissions appear as line sources on primary and secondary roads. These 
emissions are calculated as line sources only for the primary road network because only these streets had 
data available from previous counts for average daily traffic values (DTV) and hourly capacity. Emissions 
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from line sources are classified as area values in the grid system. Emissions for the secondary road 
network, however, are directly deduced from the separate grids from assumptions made about traffic 
volumes and amounts of trucks. 

Hydrocarbon evaporative emissions occur from pressure differences between the fuel tank and the 
carburetor float chamber. They occur 

 in non-moving motor vehicles resulting from daily temperature fluctuations ("tank respiration 
emissions"), 

 in hot engines after long distances, 

 in warm engines after short distances. 

Evaporative hydrocarbon emissions and benzol fractions are also determined for the grids. Evaporative 
emissions resulting from refueling are also calculated. Evaporative emissions from moving traffic could be 
neglected because they are very low. 

Emissions Models for Primary Road Networks (Line Sources) and 
Secondary Road Networks (Area Sources) 
The emission simulation model EMISS helped calculation of pollutants, CO2 emissions (cf. Map 08.03 CO2 
Emissions, SenStadtUmTech, in preparation), and fuel consumption for traffic on primary road networks. 

Figure 3 shows the individual model parameters, including total travelled distance factors, stop-and-go 
formulas, cold start factors, etc., and the results. The methodological background is described in detail in 
Liwicki, Garben 1993. 
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Fig. 3: EMISS - Emmission Model for Primary Roads (Line Sources) (Liwicki, Garben 1993) 

Emissions for motorized two-wheel vehicles could not be ascertained because traffic counts do not exist. 
Two-wheel vehicle contribution to total emissions are calculated on the basis of national total travelled 
distances, and on available emission factors. 

Road segments in areas of varying topography are classified according to longitudinal inclines; but this is 
not necessary for Berlin. 
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Emission Model for Secondary Road Network (Area Sources) 

 

Fig. 4: EM-NEBEN - Emission Model for Secondary Road Network (Area Sources) (Liwicki, Garben 
1993) 

Emissions in the secondary road network are not calculated for each specific road segment. They are 
calculated from a grid area of 1 km2 per segment. Travelled distances within the grid surface area is 
estimated based on the following data: 

- predominant use of the area, subdivided into 

 residential living in outer areas of the city, 

 small business and industrial areas, 

 inner city and suburban areas, 

- number of inhabitants and positions of employment, differentiated according to 

 commercial and service industry, 

 manufacturing industry, 

- and motor traffic source-goal-matrices derived from the above. 

It can be assumed that significant traffic jams do not occur in the secondary road network. "Stop and go" 
supplements are not added to the calculations. Daily, weekly and annual matrices for the secondary road 
network are not necessary. 

Further input variables needed for determining total emissions for each pollutant component in each grid 
area correspond to input variables used in calculating total emissions in the primary road network. 
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Pollutions - Road Monitoring Results 
Five road monitoring stations were set up and random sampling programs (1990,1991, 1993/4, 1996) 
were carried out in the framework of the Air Quality Monitoring System BLUME. Table 4 depicts results 
from the 1996 random sampling programs. Benzol and particulates were monitored at 16 sampling points 
on primary roads and at 4 points in inner city residential areas. 

The results show that pollution loads on the primary roads monitored are 2-3 times higher than in inner city 
residential areas. 

 

Tab. 4: Annual Parameters of Road Monitoring in the Random Sampling Monitoring Program, 
1993/94 and 1996 

Notes: 
 Data for traffic volume based on 1993 count. 
 The 98 % values for nitrogen dioxide in the 1993/94 random sampling monitoring program were calculated from yearly average 

values (Factor 2.2). 
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Concentration levels are not solely dependent on the number of vehicles and these emissions. They are 
also dependent on air exchange conditions determined by meteorological parameters such as wind, as 
well as by the size and type of surrounding constructions. That is why high pollution loads are registered in 
streets lined on both sides with buildings, such as Silbersteinstrasse in Neukölln and Schildhornstrasse in 
Steglitz. The city expressway has a much higher traffic volume but registers lower pollutant concentrations. 
Figure 1 depicts typical pollutant distribution in a street lined with buildings. This distribution occurs when 
the wind (from over the roof) blows from the point of sampling towards the street and creates a whirling 
current within the street lines with buildings. This current sweeps motor vehicle emissions to the roadside 
which has the monitoring station. 

The results of the 1997 monitoring program at primary roads show 

 Nitrogen dioxide loads (only at permanent monitoring stations) show a slight decrease since 1990. 
The 23rd Regulation concentration value was exceeded at the Silbersteinstrasse monitoring 
stations. 

 Benzol loads have decreased compared to previous measurements in random sample monitoring 
programs in 1990 and 1993/94. This development is partly due to significant decreases in the 
number of motor vehicles with two-stroke engines (mainly East German "Trabbis"). These engines 
release extremely high hydrocarbon emissions. Benzol emissions also noticeably fell as a result of 
increasing numbers of cars equipped with regulated catalytic converters. Concentration values for 
benzol set at 10 µg/m3 as of 1998 were exceeded on three streets in the 1996 random sample 
monitoring program. The concentration value of 15 µg/m3 effective 1 July 1998 was not reached, 
however. Automatic monitoring procedures for benzol have only been available for a few years. 
Data from permanent monitoring stations exists only after 1995. 

 Particulates show constant high loads at permanent monitoring stations and in random sample 
monitoring programs. The concentration value of 8 µg/m3 in effect since 1 July 1998 was exceeded 
at almost every monitored primary road. The concentration value of 14 µg/m3 was exceeded at the 
two monitoring points Silbersteinstrasse and Grünauer Strasse. 

Particulate load is mainly produced by diesel motor vehicles and tire abrasion. A perceptible reduction is 
not to be expected in the next few years. 

Pollutions - Need Assessment for Dispersal Calculation Studies at Highly 
Stressed Road Segments 
Road monitoring results indicate that 23rd Regulation concentration values have been exceeded at a 
significant number of primary roads; especially particulate loads. The monitoring of every road in the urban 
area is not financially feasible. This is why the pollution load for the entire primary road network in Berlin 
has been assessed with an emissions and dispersal calculation. This calculation method helps determine 
roads where loads definitely exceed or remain close to concentration values given by the 23rd Regulation. 

An estimate for every primary road (screening) is enabled by the IMMIS-Luft method, a calculation 
instrument developed specifically for this purpose. 

The IMMIS-Luft screening program was designed to assess road pollutant loads in the context of the 23rd 
Regulation. IMMIS-Luft helps to quickly calculate pollution loads for individual roads as well as for 
extensive road networks, if necessary variables are known. 

Pollution loads at both sides of the road were calculated at a height of 1.5 m and at a distance of 1.5 m to 
the building edge (cf. Fig. 1). The calculated mean pollutions at these two points are considered to be the 
characteristic pollution loads at that road segment. 

This model requires variables at 3,000 primary road segments to be prepared. These variables include 

 average daily traffic volume, determined from 1993 counts, 

 amounts of heavy utility vehicles (trucks) and busses, 

 street width, 

 building heights, 

 coordinates of road ends and 

 ratio of buildings to road length (porosity). 
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The following additional variables valid for the entire urban area of Berlin had to be ascertained: 

 previous existing air loads: yearly average for particulates (4.1 µg/m3), yearly average for benzol 
(4.0 µg/m3), and the 98 % value for nitrogen dioxide (72 µg/m3), as a short-term characteristic value, 

 average wind speed (3.2 m/s), 

 average emission factors for cars and trucks at different driving speeds. The specific emission 
factors for each motor vehicle type, including tire abrasion, were ascertained from the "Manual of 
Vehicular Traffic Emission Factors" (Umweltbundesamt - Federal Environmental Agency) and 
weighted with the composition of motor vehicle fleet determined by a monitoring project at 
Schildhornstrasse. 

The composition of car fleet was: 

 57 % with reguleted catalytic converter (gKat), 

 17 % with diesel engines, 

 1 % with 2-stroke engines, 

 25 % with conventional internal combustion engines (as of 1994). 

Light utility vehicles of less than 3.5 tons are included in the car fleet. 

Benzol loads were derived from hydrocarbon emissions; an average of about 6 % benzol. Particulate 
loads were calculated from particle emissions. It was assumed that 40 % of particle emissions consist of 
particulates. 

A flat rate of 10 % for traffic jams was added to screening calculations. 

Map 03.10.9 presents Calculated Benzol and Particulate Pollutions at Current, and a Projection for the 
Year 2010. Motor vehicle load on primary road networks was ascertained by model calculations. The 
projection for the year 2010 assumed all cars to be equipped with regulated catalytic converters. 

This kind of screening process cannot take into account extremely differing local variations in emission and 
dispersal conditions. The following 3 categories were formed to assess results: 

 "green area" reference value not exceeded, 

 "yellow area" reference value possibly exceeded, 

 "red area"  reference value exceeded. 

The assessment of road segments with calculated concentration values within the yellow or red areas was 
modified 1) if prerequisites for the screening calculations were fulfilled, and 2) if people were in affected 
areas for more than just short periods of time. Some expressway segments where people spent longer 
periods of time are no longer included for further assessment. 

Results are summarized in Figures 2, 3, and 4, and in Table 5. They show that the 23rd Regulation 
concentration values effective July 1998 will be exceeded at many road segments. Concentration values 
due to high particulate concentrations can be expected to exceed guide values at about 20 % of primary 
road segments in Berlin; this means at more than 500 locations. Benzol and particulate concentrations 
have been monitored at some road segments since April, 1997, following a priority list. 
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Tab. 5: Calculated Concentrations of the Berlin Primary Road Network Compared to the 
Reference Values of the 23rd Regulation of Federal Pollution Control Law. The Total Length of 
Primary Roads is 1,145 km; there are a total of 2,967 Road Segments. 

Methodology 
The emission per sq. km data for nitrogen dioxide in the entire road network is depicted both as a color 
grid, and in absolute numbers. Color depictions are based on rounded-off figures. 

The Berlin primary road network has almost 3,000 numbered sections. Pollutant loads were depicted as 
lines for each separate segment. Grids and lines were assigned the same color scheme. 

Pollutions based on concentration values of the 23rd Regulation are also depicted as lines, separate for 
each segment of the 3,000 numbered sections of the Berlin primary road network. Ratings used the "traffic 
light" colors "green, yellow and red" using the value categories in Table 5. 

The assessment of the 14 point-graphic comparisons of diesel particulates and benzol for the current and 
projected situations were based on concentration values of the 23rd Regulation effective since 1 July 
1998. Bar charts are used to depict benzol and particulates in the current and projected situations. 

Map Description 

Emissions in the Entire Road Network and on Primary Roads for 1993; 
Nitrogen Oxide (NOx) 
The values listed in the emissions cadastre for traffic are based on a 1 sq. km grid. These values identify 
the inner city within the City Rail Circle Line to be the most highly polluted area. Between 50 and 100 t/km2 
of NOx a year are produced here. The greatest amounts of pollutants are emitted on the city expressway; 
over 150 t/km2   a in the Funkturm (broadcast tower) triangle area. NOx emissions decrease in relation to 
traffic density. Towards the city limits the values are below 10 t/km2  a. 

Loads in the primary road network are relatively evenly distributed, however. The primary outbound roads 
at the city edges have emissions levels comparable to those in the inner city. Significantly higher 
emissions of more than 30 kg/m  a have also been registered at most city expressway segments. 

Emissions on Primary Roads in 1993; Exhaust Particles, Diesel 
Particulates, Tire Abrasion 
Emission levels usually reflect traffic volumes at various segments of the primary road network. The 
highest values for these 3 pollutants were found at almost all city expressway segments. The average 
traffic volumes at these expressway segments constantly reaches more than 150,000 motor vehicles a 
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day. The lowest values are found at primary roads at the city edges which mostly serve to open up the 
outlying municipal boroughs. These roads do not have much through traffic. These roads are mostly in the 
boroughs of Zehlendorf, Spandau, Reinickendorf, Pankow, Weissensee, Köpenick, Neukölln, Tempelhof 
and Steglitz. Exceptions are noted for roads connecting the outlying municipal boroughs of 
Hohenschönhausen, Marzahn and Hellersdorf, as well as the center of Spandau. 

Almost all primary inner city roads have medium to high loads, with a few exceptions. In contrast to other 
primary roads, high emission levels continue out to the city outskirts on primary arterial roads such as 
Heerstrasse, Avus, Tempelhofer/Mariendorfer Damm, and the long avenues of 
Schnellerstrasse/Adlergestell and Karl-Marx/Frankfurter Allee. 

Another significant factor for emission levels by tire abrasion is road surface texture. This is why a few 
roads at the city edges, such as through the Köpenicker Forest, show higher tire abrasion emissions in 
Map 03.10.5, in constrast to diesel particulates and exhaust particles. 

About 65 % of diesel particulate emissions are produced by truck and bus traffic. High diesel particulate 
emissions are thus clearly evident in Map 03.10.4 for the primary incoming and outgoing arterial roads 
mentioned above. 

Pollutions Calculated for Primary Roads in 1993; Benzol, Diesel 
Particulates, Nitrogen Oxide (NO2) 
The results of pollution calculations for the primary road network show load centers and their resulting 
danger potentials. The calculations also provide the priorities for interventention for these air pollutants. 
The map takes into account the concentration limits from the second phase of the 23rd Regulation 
effective July 1998 (23 BImSchV). The map then shows the great significance of the particulates load, 
followed by benzol and nitrogen dioxide. 

A concentration value of 8 µg/m3 was used to assess diesel particulates at 537 road segments (18 %). 
These segment loads most probably or definitely require further study according to the 23rd Regulation. 
These segments are distributed throughout the entire urban area, but focus in a ring around the inner city, 
as well as on primary arterial roads heading south and east, such as Mariendorfer/Lichtenrader Damm, 
Köpenicker Landstrasse and Adlergestell. The map also shows that about 90 % of these segments just 
barely exceed or lie under the reference values. Relatively few segments (48) definitely exceeded 
reference values. 

Benzol concentrations requiring further study were determined at 2.3 % (71) of all road segments. Most of 
these segments are also just barely over reference values; only 3 small areas in the inner city and on the 
city expressway clearly exceeded reference values. The heaviest loads are found on the edge of the inner 
city in the boroughs of Charlottenburg and Schöneberg. 

The calculated nitrogen dioxide concentrations indicate further studies are needed at only 0.3 % (9) of 
the primary road segments investigated. 

Calculated Benzol and Particulate Pollutions; Current 1993 and 
Projected 2010 
The road network is to be extended by 2010. Map 03.10.9 depicts the benzol and diesel particulate loads 
projected for 2010 at 14 road segments. These are compared to 1993. A perceptible drop below the limit 
values valid 1 July 1998 is projected for every road segment, with the exceptions of Brückenstrasse and 
Danziger Strasse. The decrease in benzol is even more marked, because by then all internal combustion 
cars will be equipped with regulated catalytic converters. The slower implementation of measures to 
reduce diesel particulate emissions from trucks and other diesel vehicles indicates a comparatively slight 
load reduction. The extremely high load levels currently burdening Brückenstrasse will still exceed the limit 
value of 8 µg/m3 in 2010. Projected increases in traffic volumes should lead to definite rises in diesel 
particulate loads on Danziger Strasse. 
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