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ABSTRACT

The climate-induced natural disasters and occurrence of extraordinary weather events caused serious
problems in many countries of the world. Changes in precipitation lead to changes in runoff and water
availability. Intergovernmental panel on climate change states that runoff is projected with high confidence
to increase by 10 to 40% by mid-century at higher latitudes and decrease by 10 to 30% over some dry regions
at mid-latitudes due to decrease in rainfall and higher rates of evapotranspiration. The objective of this
paper is to analyze variability of long-term precipitation data series over the last 30 years for climatic
stations in Slovakia lowlands situated in the east of the country. Statistics of precipitation extremes,
extraordinary summer rainfall event, and occurrence of wet and dry periods in different zones of special
altitudinal profile in approximately 110 meters above the sea level are presented in this work.

Keywords: dry period, wet period, hydrological extremes.

Introduction

Interactions between land and atmosphere are of fundamental importance for hydrological
cycle. Climate and weather drive precipitation development in the atmosphere, while the
landscape features determine distribution of water on the land surface. There are evidences of
the impact of human activities and climate on changing hydrological cycle, including the
observed large-scale patterns of precipitation changes over the 20t century (e.g. IPCC, 2012).
Variability of weather causes different substitution of dry and wet periods, e.g. groups of days,
months, seasons or years (Paulson et al., 1985). Knowing the probability of occurrence of each
period has extraordinary economic importance, especially in relation to other climatic factors,
e.g. the temperatures. Data on the incidence and duration of dry and wet periods are expressed
usually by statistical methods and the results are subjected to analysis. Scientists are trying to
discover in substitution of dry and wet periods the regularity or periodicity (Parajka et al.,
2009). Most often they are looking for relationship with 11-year period of sunspots (Pekarova et
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al., 2008). Other times the shorter periods - 3, 7, 8 years are used. Find regularity of these
changes and use it successfully is still the task of research.

The paper is devoted to analysis of extreme climatic periods in south eastern part of Slovakia
particularly to analysis of wet and dry period’s occurrence in two climatic stations Humenné
and Michalovce.

Material and methods

Climatic data series - daily amount of precipitation were provided by the Slovak
Hydrometeorological Institute (SHMI). We evaluated the data during 31 years from 1980 to
2011, separately for five periods: 1980; 1981-1990; 1991-2000; 2001-2010; 2011. The aim of
the study was to analyse precipitation data with result to determine the duration of dry and
wet periods in the evaluated climatic stations.

Drought is considered for purposes of this study as the number of consecutive days without
precipitation. Wet is the number of consecutive days with precipitation greater than 0.1 mm.
Duration of dry and wet periods is divided into the following categories:

- KD - short-term wet / dry period of a length in the range 1 to 5 days,

- SD - medium-term wet / dry period with duration of between 6-10 days,

- DD - long-term wet / dry period with duration of 11 days or more.

For each climatic station we have subsequently processed analysis of dry and wet periods,
which contain the sum of the individual categories KD, SD or DD and graphs of the absolute
value of dry and wet periods.

Results

In climatic station Humenné (in 148 m asl.) we observed the longest dry period in 2005 which
lasted 37 days. The decade from 2001 to 2010 was the driest - totally 34 long-term dry periods
occurred in that time. The longest wet period lasted 17 days and occurred in 1991. The wettest
was the decade from 1991 to 2000 and four long-term periods occurred in that decade in
Humenné.

Figure 1 presents course of absolute dry periods and Figure 2 presents course of absolute wet
short-term, medium-term, long-term periods for duration from 1980-2011 separately for five
temporal (decadal) periods in climatic station Humenné.
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Figure 1 Ten-year courses of absolute frequency of dry periods in Humenné

Total sum of short-term drought was 1613 periods, medium-term drought was 272 periods, and
long-term dry periods occurred 83 times. Figure 1 also shows the absolute number of dry periods
observed at this station from 1980 to 2011 was 1968.
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Figure 2 Ten-year courses of absolute frequency of wet periods in Humenné
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The total sum of the short wet period was 1925, the number of medium-term wet periods was
145 and long-term wet periods occurred 9 times. The Figure 2 also shows that the absolute
number 2079 of wet terms was observed at this station.

Figure 3 presents course of absolute dry periods and Figure 4 presents course of absolute wet
short-term, medium, long-term periods for duration from 1980-2011 separately for five
temporal (decadal) periods in climatic station Michalovce.
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Figure 3 Ten-year courses of absolute frequency of dry periods in Michalovce

Total sum of short-term drought was 1598 days, medium-term drought was 302 days and the
long-term drought occurred in 84 days. The Figure 3 shows that the absolute number of dry days
measured at Michalovce climatic station over the evaluated period was 1984.
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Figure 4 Ten-year courses of absolute frequency of wet periods in Michalovce
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The total sum of the short-term wet period was 1971, medium-term wet periods occurred 124
times and long-term wet period occurred 8 times. The Figure 4 also shows that the absolute
number of wet periods observed at this station during evaluated years was 2104.

In climatic station Michalovce (111 m asl.) the longest drought lasted for 36 consecutive days
and this value was observed in 2011. Totally 28 long-term dry periods occurred in decade from
2001 to 2010, 24 long-term dry periods occurred in 1981-1990 as well as in 1991-2000. The
longest wet period lasted 16 days and occurred in 1991. The wettest was the decade from 2001
to 2010 and four long-term wet periods occurred in that decade in Michalovce station.

Conclusion

The aim of our study is to emphasize the need for understanding and measuring precipitation,
which most affect the level change in watercourses and following this the hydrological
conditions in river basins. As we know from knowledge of the amount of precipitation that falls
on a certain area for a certain period of time, we can determine for example the most likely
area of occurrence of floods, and also the drought vulnerable areas that is concern mainly of
agriculture. Reasonable rainwater management is inevitable for economy of the country.

The aim of presented analysis was to determine the course of dry and wet periods in evaluated
climatic stations. It can be clearly seen that the medium and long term period with precipitation
is very rare in Humenné station when we compare the results from evaluation of dry periods.
The usual frequency of continuous wet period is one to three consecutive days with precipitation,
which represents only a short-term wet. The frequency of long-term dry periods occurs more
often than that of wet periods.

The driest years were 2005 and 2011 and the wettest was 1991 in the evaluated period and
study area.
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