
Abstract  

This dissertation includes two main research projects: 1) the investigation of the intermodal 

fraction and 2) the influence of regional air pollution transport on Ostrava. 

Introduction and aim of the first project. Fine and coarse particulate matter (PM) of 

atmospheric aerosol are considered as separate pollutants and overlap in the particle size 

range of about 1 – 2.5 μm (aerodynamic diameter dae; PM1-2.5) which represents the 

intermodal fraction. Sources of both fine and coarse fractions contribute to PM1-2.5 to different 

extents due to changing meteorological and spatial conditions. Therefore, there is an ongoing 

discussion as to whether PM1 should be included for monitoring as an additional fine 

particulate pollutant by the ambient air quality standard. The intrusion of the one fraction to 

the other one can lead to some inaccuracies in the source apportionment, epidemiological and 

exposure studies. The aim of the first project was to examine the associations between PM1-2.5 

and the coarse (PM2.5-10 or PM>2.5)/fine (PM1) fraction under different meteorological 

conditions at various sites in the Czech Republic during winter and summer seasons. 

Introduction and aim of the second project. The EU air quality standards have been frequently 

exceeded in one of the European air pollution hot spots: Ostrava. The aim of the second 

project was to compare the pollution level at an urban site (Radvanice), which has a nearby 

metallurgical complex, and a suburban site (Plesná) to estimate air pollution sources and 

determine their local and/or regional origins. 

Methods. The measurement of size-resolved mass concentrations of PM was performed with 

cascade impactors and standard reference samplers (PM1 a PM10). The collected dataset 

included both sampling campaigns performed during these two research projects (2014 – 

2015) and previous research (2005 – 2010). The sampling sites were characterised as urban, 

suburban, and rural and the measurement was conducted mainly during the summer and 

winter seasons. Chemical analyses were used to determine the ion, elemental, and 

carbonaceous particulate composition (only samples from 2014 – 2015). The online sampling 

of particle number concentration with short integration time was employed for meteorological 

analyses. Several types of statistic methods: nonparametric correlation analysis, multiple 

linear regression (MLR), and positive matrix factorisation (PMF) were used.  

Results of the first project. The median for the share of PM1-2.5 in PM10 or TSP (total 

suspended particles) was 6% – 9% in summer and winter. PM1-2.5 accounted for a higher mass 

portion of PM2.5 during summer. Statistical analyses confirmed a significant relationship 

between PM1-2.5 and the coarse fraction in all environments. However, the significant 



relationship between PM1-2.5 and PM1 was identified in only several environments. In winter, 

based on chemical analyses applied to samples from selected campaigns, crustal elements 

(mainly Si, Fe, and Ca) significantly influenced the coarse fraction and even PM1-2.5 at all 

sites, while S was significant in PM1-2.5 and the fine fraction at suburban sites. At the urban 

industrial site, Fe was dominant in all three fractions due to a nearby metallurgical complex. 

The winter median SO4
2-

 concentration (as a tracer of the fine fraction) was higher than the 

Ca
2+

 concentration (as a tracer of the coarse fraction) in PM1-2.5 at a majority of the sites. In 

summer, crustal elements were important in both, the PM1-2.5 and the coarse fraction, while S 

still dominated in PM1. The median SO4
2-

 concentrations in the PM1-2.5 and the coarse fraction 

were significantly lower than in winter. The enrichment factors and wind speed direction 

analysis helped to reveal potential air pollution sources. To conclude the results of the first 

research project, the PM1-2.5 was influenced by the sources of the coarse fraction in Central 

Europe. The additional significant influence of sources producing the fine fraction was 

evident under increased relative humidity conditions. Therefore, PM1 should be considered by 

the air quality standard as an additional fine particulate pollutant. 

Results of the second project. Higher average PM10 concentration was measured in Radvanice 

than in Plesná, whereas the PM1 concentrations were similar at both sites. A source 

apportionment analysis revealed six and five sources for PM10 and PM1, respectively. In 

Radvanice, the amount of PM and most of the chemical species were similar under SW and 

NE WD. The main sources were industry (43% for PM10 and 27% for PM1), due to a large 

metallurgical complex located to the SW, and biomass burning (25% for PM10 and 36% for 

PM1). In Plesná, the concentrations of PM and all species significantly increased under NE 

WD conditions and were the highest during the whole measurement campaign at both sites. 

Secondary inorganic aerosols (SIAs) dominated (54% and 56%, respectively), with the 

highest contributions from the NE WD. Therefore, regional pollution transport from the 

industrial area of the Silesian Province (Poland) was evident. Biomass burning contributed 

22% and 24% to PM10 and PM1, respectively. The air quality in Ostrava was influenced by 

local sources and regional pollution transport. The issue of poor air quality in this region is 

complex. Therefore, the international cooperation from both states (the Czech Republic and 

Poland) is needed to achieve a reduction in air pollution levels. 

 


