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Abstract 

Although entitled more generally, the thesis deals primarily with trend analyses applied to the 

instrumental records of hydrometeorological variables measured over the territory of Czechia, 

sometimes specializing in particular river basins extending to the neighbouring countries such 

as Germany and Poland. The hydrological data (namely discharge or spring yield) 

predominate, to which also the climatological ones such as precipitation, snow cover depth 

and air temperature can be added since they significantly influence the water cycle in Czechia. 

Under ideal circumstances, the trend analysis might answer the question whether frequently 

discussed climate change has its important role in the development of quantitative water 

resources characteristics. However, due to the record length, starting usually in the 1960s 

here, it is really hard to conclude if the discovered patterns are a result of deterministic 

relationships or if they are rather of random origins (e.g. they are a part of climate fluctuation 

cycle). Trends were identified mainly using the Mann–Kendall test and its modifications 

whose rationales are studied here in detail. Special focus was on long-term persistence that, 

besides short-term persistence, may adversely influence the variance of the test statistic. The 

detection of long-term persistence was carried out via unit root tests that were accompanied 

by the Hurst exponent estimation. Regarding the precipitation series, there was found no 

evidence of long-term persistence. However, the hydrological data reveal that the practitioners 

should be aware of the issues associated with long-term persistence in some areas. The thesis 

is compiled from several papers published in peer-reviewed journals, showing at its end that 

the trend analysis may be used as an identification tool also in other fields of hydrology (e.g. 

return levels estimation). For the purpose of writing the papers, the author mostly used his 

own R scripts that allowed for the introduction of few novel techniques that were applied for 

the first time in hydrology. Clearly, the topic that is currently under intensive development, 

cannot be covered exhaustively only in one Ph.D. thesis and the research on it should continue 

without a doubt, ideally in scientific teams. 
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