
Abstract 

       The subject of this diploma thesis is the analysis of long-term changes in precipitation in 

Europe over the period 1961 – 2011. Emphasis is placed on determining differences in values 

of trends in precipitation among selected data sources and on analyzing the spatial distribution 

of annual and seasonal changes in precipitation in Europe, including a discussion of possible 

causes of differences in these changes in individual areas. Another aim is to illustrate, describe 

and account for the differences in trend values among different data sources: the ECA&D 

station database, the interpolation network data sets E-OBS and CRU TS and two reanalyses 

JRA-55 and NCEP/NCAR. Depending on the amount and quality of data available for the 

comparison of data sets, changes in precipitation totals were described over a long-term scale 

in absolute and also, to a lesser degree, in relative values.  

       The first part summarizes the scientific literature dealing with the changes in precipitation 

characteristics throughout the world and in Europe. There follows a description of the suitability 

of individual types of data sources for estimating trends in precipitation totals. Scientific articles 

usually describe long-term changes based on a single data source rather than using a variety of 

individual types of data sources. Smaller areas, on the level of individual countries or, 

conversely, larger areas at a global level are often the subject of studies. The results of this work 

can bring new knowledge on a European scale about the differences among databases and their 

causes. For analyzes, data were used from 498 climate stations of the ECA&D, which were 

supplemented by the available historical records of the CHMI taken from 9 stations in the Czech 

Republic. In addition, data were used from 10,402 grid points of the E-OBS data set, 7,678 

CRU TS grid points, 6,559 JRA-55 reanalyses, and 610 NCEP/NCAR reanalysis grid points. 

       Non-parametric methods of Theil-Sen regression and the Mann-Kendall test were used to 

calculate trends and determine their statistical significance. Fisher's test for the equality of the 

two correlation coefficients was used to determine the statistical significance of the differences 

between the trends. The results are mainly presented as maps. Trends are shown using a 

cartogram for databases in a regular network and with the use of a point method for station data. 

The maps also show the statistical significance of these precipitation changes. Differences in 

trends between databases within the regular network are also expressed using cartograms. The 

maps are further supplemented by graphs showing deviations in average annual or total seasonal 

precipitation from the climate normals. Other graphs show the differences in the deviations of 

individual databases from station data. Thanks to these graphs, it is possible to reveal possible 



causes of any differences between precipitation trends which were determined using data taken 

from different data sources. 
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