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L. INTRODUCTION

The atmospheric circulation, observed on a
synoptic scale, and atmospheric processes with a
mezoscale coverage, are responsible for the occurrence of
thunderstorm phenomena (Barnes and Newton 1986,
Schaefer and all 1986). The said circulation processes,
determining the transport of humidity and heat, also
influence the intensity and duration of storm phenomena.
Numerous authors occupied with thunderstorm activity
have noted the strong connections of this activity with
specific synoptic situations (Bielec-Bakowska 2003,
Brazdil 1998, Changnon 1998, Changnon and Changnon
2001, Kolendowicz 2006, Walker 1992). In the present
study, we have performed an analysis of synoptic
situations in thunderstormy days, during which the
thunderstorm phenomenon was noted at at least 80% of
meteorological stations located in Poland.

II. DATA AND METHODS

The paper is based on the data pertaining to the
occurrence of days with thunderstorm in 53 Polish
synoptic stations within the IMGW (The Institute of
Meteorology and Water Management) network in the
years 1951-2000 (Fig.1).
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FIG. 1 Location of weather stations

In order to identify the synoptic situation
characteristic for thunderstormy days occurring on almost
the entire territory of Poland (at least 80% of synoptic
stations) daily weather maps as at 00 UTC hour in the
years 1951-2000 were used. The analysis of lower
synoptic maps made allowed isolation of five different
synoptic situations characteristic for such days. In the
study, we calculated the probability of occurrence of
thunderstormy days under the selected situations and

probability of occurrence of storms under these situations
throughout the entire country.

ITI. RESULTS AND CONCLUSIONS

The analysis of the occurrence of thunderstormy
days at 53 synoptic stations in the territory of Poland has
allowed us to discern 32 days with thunderstorms, noted
at at least 80% of the stations taken into consideration in
the study. The percentage share of the stations that noted
storms in individual days of the researched 50-year period
is presented in Figure 2. These situations occurred only
from May to August, during the season of the greatest
storm activity in the territory of the country
(Kolendowicz 2006).

FIG.2 Percentage of weather stations in Poland where the
thunderstorms occurred in days of the period 1951-2000

An analysis of synoptic situations in days with
thunderstorms occurring during the day and night over
the majority of the country unequivocally points to the
important role of atmospheric fronts passing over Poland
in the creation of conditions conducive to the occurrence
of storm phenomena. Phenomena of increased
convection, which accompany the clash of air masses
with differing thermal and humidity characteristics, in
particular at a dynamic cold atmospheric front, are
responsible for the occurrence of thunderstorms over
large areas. The above processes were noted by Walkner
(1992), who described instances of severe thunderstorms
in Switzerland, southern Germany and the USA,
Changnon and Changnon (2001) when analysing the
variability of thunderstorm activity in the USA, or the
author of the present paper (Kolendowicz 1998), who
analysed selected synoptic situations in thunderstormy
days in Poland.

Attention should also be turned to pressure high
situations, which over Poland occur considerably less
frequently than cold or occluded atmospheric fronts.
Under favourable circumstances, connected with the
long-term presence of air masses over the territory of
Poland and the simultaneous occurrence of a pressure
high, thunderstorms may occur simultaneously in many
regions of the country (Bielec-Bakowska 2002).
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