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Introduction
The significance of the environment valorized fully by the threshold of the
21th century. Nowadays, as a result of the urbanization, the growth of the
number of the city’s size, the social transformation and together with the rapid
development of science and technology one of the most important problems to
be solved is the mitigation of air pollution.
Through the continued growth, the change in the composition of the city
atmosphere has harmful effects on human health, living organisms, soil, water
and other environmental elements as well. It is therefore an essential step to
exactly know the composition of the ambient air and the air polluting
components contained therein. With the help of accurate measurements it is
possible to determine the concentrations of various air pollutants and their
components. Thanks to the continuous measurements we can get a clearer
picture of the state of the air and after the evaluation of the results it could
support further action.
The main object of my research for that very reason was air pollution within
the causes of urban pollution and changes of the air quality. In my dissertation, I
paid special attention to the increasing urbanization and motorization, and
increased air pollution from traffic and its impact on urban air quality and
human health.

Methods
Processing of a wide range of national and international literature was
carried out as a basis of the research, based on which research hypotheses and
methodological procedures are formulated.
For the verification of my hypotheses the following main methods were used:
a) analysis and evaluation of national and international literature on air
pollution, urbanization, motorization,
b) exploring monitoring systems related to air pollution,

c) applied models for the transmission of the air pollution, modelling
methods,
d) comparative analysis and evaluation of data related to the topic of national
and EU statistical publications,
e) variance method, called Ward cluster analysis method,
f) statistical calculations, regression calculations, least squares method,
g) time-series analysis, spatial analysis,
h) digital terrain modelling, IDW interpolation,
i) Dimensional analysis, Buckingham π theory.

Theses
New scientific results achieved during my PhD research was formulated in the
following four theses:
1. Thesis: I have demonstrated using mathematical techniques that the
growth of urbanization and the intensification of road traffic, air pollution
has become a major environmental problem in urban areas.
a. It has been shown that the rate of urban population growth was
more than 4%, and the highest increase occurred in the case of
cities with more than 3 million inhabitants.
b. I have found that car transport has increased the most, while the use
of public transport declined steadily.
c. It has been revealed that simultaneously with increasing
urbanization the length of roads and the number of passenger cars
per 1,000 residents has increased (17%) as well.
d. I have pointed out that the increasing urbanization and motorization
had an impact on urban air quality. 20-40% of the urban population
was exposed to PM10 concentration in the ambient air, which is
above the EU limit, and 14-65% of the population is affected by

more than 25 high-ozone days exceeding the daily 120μg / m3 limit
concentration.

2. Thesis: It has been shown that the connection between the number of
deaths occurring in the respiratory, circulatory and digestive system
illnesses and traffic related air pollution is confirmed by using statistical
methods.
a. I have found that the relationships of the SO2 (44%) and the CO
(20%) concerning respiratory system disease are the two strongest.
b. I have pointed out that the deaths occurring because of the diseases
of the circulatory system have a very strong link between the
concentrations of NOx and CO air pollutants (80%).
c. I have determined a strong link between the deaths occurring
because of the diseases of the digestive system and the
concentration of NOx (80%), CO (65%) and PM10 (51%).
d. I have found that the two most dominant air pollutants are NOx and
CO with the strongest correlations while O3 showed the weakest
link.

3. Thesis: I have shown that the level of the traffic related air pollution can
be characterized with sufficient accuracy by applying dynamic
measurements in a district or in the whole town.
a. Results of the static measurement points have proven that the
concentration of the NOx air pollutant is a system which is
changing constantly and has a distribution, so it is insufficient to
measure the properties in one point in the city to characterize its
level of pollution.

b. I have determined the rate of the change of the air pollutant NOx
and I have detected the most polluted parts of the study area by a
spatial analysis performed on my dynamic measurements.
4. Thesis: I have developed a model, which can describe mathematically the
level of the ambient air pollutant if meteorological and topographical data
are known.
a. I have developed an equation, which allows the detection of the
NOx concentration in ambient air on the basis of five predefined
parameters.
b. With this method the concentration of air pollutants can be
approximately determined without the monitoring of air pollutants.
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