
Abstract  

The presented thesis deals with atmospheric rivers, their definition, classification and causes. 

The historical development of the concept of atmospheric rivers shows the gradual 

understanding of their role in weather and climate dynamics from the first mentions in the 

1970s to the present. The first part of the paper is devoted to the definition of thresholds and 

classification of atmospheric rivers, with emphasis on the measurement of water vapour fluxes 

such as moisture flux, integrated vapor transport and integrated water vapor.  

Furthermore, the thesis discusses the climatology of atmospheric rivers and confirms that 

atmospheric rivers play a key role in the hydrological cycle and can cause extreme precipitation 

events with significant impacts on landscape and society, even in Europe. Furthermore, the 

paper mentions the use of integrated vapor transport value as a key parameter for the 

identification and classification of atmospheric rivers. The findings also highlight the need for 

further research into atmospheric rivers and their impacts, especially in light of ongoing climate 

change that may increase the frequency and intensity of this phenomenon.  

In the case study we focused on two selected significant precipitation episodes in Central 

Europe at the end of October 1998. These situations were analysed using reanalyses and 

historical precipitation data. From the ERA5 reanalysis, it was found that the first episode was 

caused by an intense atmospheric river with integrated vapor transport values exceeding 

1000 kg m-1 s-1 and was a level 3 atmospheric river on a five-part scale. The second episode, 

although less intense, also had significant impacts on the flood situation in Germany and the 

Czech Republic. The integrated vapor transport values in this case were in the first to second 

category of atmospheric river intensity. 
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