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ABSTRACT

The paper presents the spatial and temporal variations in the occurrence of fronts and days with no fronts over Poland in
2006-2015. The research was based on a database of the atmospheric fronts that moved over five selected stations located in
the outermost regions of Poland and in the centre of the country. The database was created as a result of an analysis of
synoptic charts from the website of the German weather service (Deutscher Wetterdienst; DWD). As is shown by the results,
atmospheric fronts moved over Poland on approximately 65% of days of the year. However, their frequency in the individual
regions was almost half of this, ranging from 33-39%. The annual variations in the number of fronts depended largely on the
location of a given area and the atmospheric circulation prevailing there. In most years the maximum frequency of
occurrence of atmospheric fronts was observed in November-January, and the lowest frequency was seen in February and
September. The research confirms that there is a clear predominance of cold fronts, with warm and occluded fronts forming
at around half the frequency of cold fronts. One characteristic feature is a decrease in the number of occluded fronts and days
with different types of fronts moving from the north of Poland southwards. In the period under study, more than 80% of the
sequences of days with atmospheric fronts included up to 6 days, even though there were also cases when fronts passed over
Poland on 20 consecutive days.
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1. Introduction arrival of a new mass, is usually preceded by a spell
of abrupt weather changes in the area. The changes

Among the factors which determine Poland’s often take the form of sever and even extreme
climate, an important role is played by atmospheric  climatic events which have an adverse effect on
circulation, notably by the frequency and high human health and life, as well as on the human
variability of the inflow of different air masses. economy (KATzZ & BROWN, 1992; KOZLOWSKA-
They are responsible for the transient character = SZCZESNA ET AL., 1997; HUTH ET AL., 2000; CORNFORD,
of the climate in the study area, and the high 2002; LLASAT-BOTIJA ET AL, 2007; BLAZEJCZYK &
changeability of the weather types, even over short ~ KUNERT, 2011). It is for this reason, that it is so
time periods. Moving air masses are characterised crucial to observe climate change across the
by specific physicochemical properties which  world. Studies reveal that the frequency of severe
develop at the time when a given air mass is climatic events has demonstrated a clearly upward
formed over the source area. The boundaries which  trend for several decades (IPCC, 2007), especially
separate different air masses, that is atmospheric  in higher latitudes (EASTERLING ET AL, 2000). Usually,
fronts, are characterised by abrupt changes in the changes are related to changes in atmospheric
the meteorological elements that describe the circulation, in particular shifts in the location of
interacting air masses. As a result, the transformation = pressure systems (BHEND, 2005; PEZZA ET AL., 2007),
of one weather type prevailing within a given air  changes in the occurrence of high-pressure systems
mass into another type, one that appears with the  (DAVIS ET AL., 1997; NIGAM & CHAN, 2008; CHANG &
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LU, 2012; ZARRIN ET AL, 2010), or changes in the
number and tracks of low-pressure systems with
associated atmospheric fronts (LECKEBUSCH &
ULBRICH, 2004; TRIGO, 2006; LECKEBUSCH ET AL., 2008;
BIELEC-BAKOWSKA, 2010).

The present-day changes in circulation are also
observable in Poland (MAROSZ & USTRNUL, 2010).
However, research in this area includes very few
studies of long-term and spatial variations in
atmospheric fronts. Most studies are devoted to the
passage of fronts over individual regions of Poland.
Examples include papers by MICHALCZEWSKI (1960)
and NIEDZWIEDZ (2000) who analysed the frequency
of different types of weather fronts in Upper Silesia
and the Silesian Upland, as well as by ZINKIEWICZ
& WARAKOMSKI (1960), and MICHNA & PAczos (1986),
who conducted similar research for the Lublin area.
Research in the Polish Carpathians has been
conducted by NIEDZWIEDZ (1968), MICHNA & PACZ0S
(1971), as well as DABROWSKI & JAGUS (2003).
The frequency and types of atmospheric fronts
over Poznan were analysed in 1994 by BUCHERT,
and over the area of Bydgoszcz, by WIECLAW
(2013, 2016). Only one paper, by PARCZEWSKI
(1965), covers the entire territory of Poland, but
it spans a short period of one decade (1948-1957).

The significance of atmospheric fronts is also
linked to their effect on living organisms, their
association with electrical discharges and
contribution to elimination of air pollution.
The effect on living organisms comes from sudden
changes in meteorological elements (i.e. in air
pressure, wind speed and direction, cloudiness
and insolation, atmospheric discharges) that are
experienced by humans as strong adverse stimuli
associated with pains, cardiologic and respiratory
conditions, restlessness and anxiety (KOZLOWSKA-
SZCZESNA ET AL., 1997; BLAZEJCZYK & KUNERT, 2011).
Dangerous weather phenomena (such as strong
wind, heavy precipitation, sudden and considerable
changes in air temperature, thunderstorms and
other convective phenomena) can cause disruption
in communications and transport and considerable
material damage. Atmospheric fronts also play an
important role in dispersing air pollution by
eliminating thermal inversions and by mechanically
displacing pollution away from the area through
movement of air, or from the air to the surface
through precipitation (NIEDZWIEDZ & USTRNUL, 1989;
BOKWA, 2012; STEFAN ET AL., 2010; LESNIOK & CAPUTA,
2009; LESNIOK ET AL., 2010). For this reason their
occurrence has a particularly beneficial effect on
industrial and urban areas.

The absence of present-day research on the
variations in the occurrence of weather fronts on
a countrywide scale was the reason underlying
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the research presented in this paper. The aim of
this study is to determine both the spatial variability
and long-term changes in the prevalence of
atmospheric fronts over Poland in the decade
2006-2015. Particular attention is paid to the
occurrence of sequences of days with different
types of atmospheric fronts passing over Poland
and spells without fronts.

2. Source materials and methodology

The database used in this paper was prepared
on the basis of an analysis of synoptic maps of the
Deutscher Wetterdienst weather service (DWD;
www.wetter3.de). The maps presented synoptic
situations at four times of day (00.00, 06.00, 12.00
and 18.00 UTC). The complete dataset was created
by identifying the types of atmospheric fronts
which were moving over selected weather stations
in the outermost regions of Poland and in the
centre of the country (Szczecin-Dabie, Suwatki,
L6dz-Lublinek, Legnica-Bartoszéw, and Rzeszéw-
Jasionka) in 2006-2015 (Fig. 1).

;Szcz:c\/}

Suwatki

~

Rzeszow
°

Fig. 1. Meteorological stations used in the study

—)

During the analysis of the synoptic situations,
the following types of weather fronts were
distinguished: warm fronts, cold fronts, occluded
fronts, and various fronts (when more than one
type of front moves over a given area during the
day), as well as absence of fronts. Fronts were
identified primarily for 00.00 and 12.00 UTC,
with charts for the other two times used as an aid.
This paper investigates both the frequency of the
individual types of atmospheric front or spells
with no fronts within the areas represented by the
above stations, and Poland as a whole. As regards
the latter, a day with a given front type or with no
front is defined as such when a front was observed



within at least one of the study areas or was not
recorded in any area respectively. Furthermore,
the study investigates the presence of sequences
of days with atmospheric fronts and series of
frontless days. The identified sequences of days
with or without fronts were assigned to the month
when they started.

3. The occurrence of weather fronts and
frontless spells in Poland

The location of Poland within an area with the
movement of active low-pressure systems, as
well as the transitory character of its climate,
which results from the interaction between air
masses inflowing from different directions, give
rise to the very frequent passage of atmospheric
fronts across Poland’s territory. Their presence
produces - often highly dynamic - changes in the

weather conditions, which can sometimes take
the form of extreme events.

According to previous research, which comprised
different areas of the country and spanned different
periods, in Poland are noted on an average of 230
days with atmospheric fronts per year (WoS, 1996).
Depending on the part of Poland, the figure
ranges from about 120 days in the south to about
200 days in the north-east (PARCZEWSKI, 1965;
MICHNA & PACZ0s, 1986; BUCHERT, 1994; NIEDZWIEDZ,
2000; DABROWSKI & JAGUS, 2003; WIECEAW, 2016).
Over the years included in the study (2006-2015),
atmospheric fronts were recorded on an average
of around 239 days per annum (Tab. 1), which
is fewer than in the mid-twentieth century (1948-
1957), when approximately 300 such days were
recorded on average (PARCZEWSKI, 1965). The annual
number of days with atmospheric fronts ranged
from 218 in 2015 to 254 in 2012 and 2013.

Table 1. Average monthly and annual number of days with atmospheric fronts in Poland and at selected stations
in the period 2006-2015

Number of days

Station

I II II IV \' VI VII VIII IX X XI XII Year
Szczecin 132 | 107 | 109 | 119 | 115]| 115 95| 117 | 11.0 | 121 | 13.7 | 136 | 1413
Suwatki 12.1 95| 119 | 109 | 120 | 105 | 10.8 | 104 9.8 | 11.2 | 142 | 133 136.6
Lédz 12.2 9.0 | 119 | 11.0| 114 | 10.0 9.8 9.5 9.4 95| 126 | 132 129.5
Legnica 12.8 94 | 111 9.9 99| 105 | 10.0 9.5 88| 100 | 116 | 127 126.2
Rzeszow 12.0 90| 11.2 | 11.0 | 11.1| 10.6 9.4 8.7 8.6 89| 110 | 116 123.1
Poland 195 | 175| 198 | 205 | 206 | 193 | 196 | 205 | 185 | 195 | 214 | 219 238.7

In the individual regions of Poland, the average
number of days with fronts was significantly
lower and ranged from 123.1 in Rzeszéw to 141.3
in Szczecin (33.7-38.7% of all days in the year
respectively). Here as well, the values obtained
were significantly lower than fifty years ago, with
the differences reaching as many as 70 days
(PARCZEWSKI, 1965), even though they were close
to the results determined by the other authors
mentioned above (MICHNA & PACZ0S, 1986; BUCHERT,
1994; NIEDZWIEDZ, 2000; DABROWSKI & JAGUS, 2003).
Most probably, such huge discrepancies are
attributable to the slightly different source material
and methods of determining the number of
fronts for individual regions of Poland used by
PARCZEWSKI (1965).

The annual number of days with or without
fronts depends to a large extent on location of
given area and prevailing circulation in the region.
In the multi-annual period under study, atmospheric
fronts were the most frequent in November and
December (21-22 days on average) and the least
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frequent in February and September (17.5 and
18.5 days respectively, Tab. 1). In selected regions
of the country, there were instances where the
annual maximum and minimum of their frequency
were recorded in other months, as is exemplified
by the highest average number of days with fronts
in Rzeszéw - observed in January (12.0 days), or
the annual minimum of frequency in Szczecin -
recorded in July (9.5 days, Tab. 1). The differences
from one year to another were even greater,
which results from the highly dynamic changes in
the types of circulation and associated weather
over a given area at a given time. An example is
the number of days with atmospheric fronts in
Szczecin during the study period (Tab. 2).
Looking at the types of weather front passing
over the study areas, there is a clear, commonly
known, prevalence of cold fronts, which were
recorded on around 52 days per year in the north
of Poland and on about 54-55 in the south and
centre of the country. Warm and occluded fronts
were recorded over the stations included in the



study on an average of approximately 21-33 days
per year, and there were 14-23 days annually
with various types of fronts passing over the sites
(Fig. 2). On a countrywide scale, warm and cold
fronts occurred at a similar frequency, regardless
of the geographic location of a given area, while
the number of days with occluded fronts and with

different fronts occurring on the same day showed
a noticeable declining trend towards the south.
The opposite can be observed for days with no
fronts, the number of which declines with an
increase in latitude (from an average of 242 days
in Rzeszow to 224 days in Szczecin, which means
66.3-60.9% of all days in a year respectively).

Table 2. Number of days with atmospheric fronts in Szczecin in the period 2006-2015

Number of days
Year

I II I11 IV \% VI VII VIII IX X XI XII Year
2006 7 13 7 17 10 10 7 7 9 17 17 16 137
2007 21 13 13 12 18 8 12 11 12 8 13 11 152
2008 16 13 13 11 5 10 6 19 9 14 12 13 141
2009 7 15 8 13 10 11 9 12 9 19 12 134
2010 10 11 12 11 9 8 12 12 14 7 120
2011 17 7 10 14 11 14 10 17 8 5 16 138
2012 13 12 12 9 9 15 12 11 16 19 16 15 159
2013 14 8 6 14 16 14 13 12 12 14 17 16 156
2014 13 15 10 13 9 14 3 9 13 13 7 14 133
2015 17 9 12 9 13 11 13 10 9 7 17 16 143
Average 13.2 10.7 10.9 11.9 11.5 11.5 9.5 11.7 11.0 12.1 13.7 13.6 141.3

260 60

Days without fronts

SZCZECIN SUWALKI

Days without fronts I Warm fronts

toDZ

M Cold fronts

sjuoy yum skeq

LEGNICA RZESZOW

M Occluded fronts M Various fronts

Fig. 2. Average annual number of days with particular types of atmospheric fronts at selected stations in the period 2006-2015

As in the 1948-1957 period (PARCZEWSKI, 1965),
in the years 2006-2015 cold fronts were the least
frequent in February - 2.5 to 3.0 days per month
on average (Fig. 3A), although their frequency in the
other months of the cold season was also lower
than in the warm season. Cold fronts were the
most frequent over Poland in spring: in April and
May (from 4.5 to 5.6 days on average), but they
occurred with a similar frequency in August and
October (4.3-5.2 days). The difference between the
average monthly number of days with a cold front
from one station to another is small and ranges
from 0.5 days in February and September to 1.3
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days in July. It is also difficult to identify a clear
trend in the annual variability of the passage of
cold fronts depending on the geographical location.
The southern areas of Poland stand out in some
months (June and July), while the northern areas
- in other months (September and November).

As mentioned above, warm fronts occur nearly
half as frequently as cold fronts, and were recorded
most frequently from November to January (Fig. 3B).
The highest number of days with warm fronts was
recorded in December and ranged from an average
of 3.4 days in Szczecin to 4.4 days in L6dZ. The lowest
number of warm fronts moved over Poland in



February and in autumn - in September and October
(1.6-3.0 days on average). As can also be observed,
in the south of the country, warm fronts were
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A greater and more noticeable spatial variability
(increased frequency in the north of Poland) can
be observed for the occurrence of occluded fronts
and situations where several different atmospheric
fronts passed over a given area on the same day.
Both occluded fronts and days with different
fronts were mainly recorded in the cold season
(Figs. 3C and D). For the former, this was the
period between November and February (1.9-4.0
days per month on average), and for the latter - from
November till January (1.4-3.1 days on average).
Usually, the lowest number of days in question
are seen from April to August for occluded fronts
(from 1.1 to 2.8 days per month on average) and
from August to October - for different front types
(0.3-2.0 on average).

The least pronounced quantitative and spatial
differences are seen in the context of days with
no fronts (Fig. 3E). The lowest number of such
days is to be expected in winter months (15.8-19.4
days on average), when intensive cyclonic activity
is occurred over Poland, while the highest number
is most likely in summer and autumn (18.9-22.3
days), when high-pressure systems predominate
(Wos, 1996).

The long-term variability of the number of
days with atmospheric fronts differed slightly
from one study area to another (Fig. 4). Over the
period analysed, the lowest number of days with
atmospheric fronts (106-137 days per year), and
consequently the highest number of days with no
fronts, was recorded in 2006, 2010 and 2014
(from 228 frontless days in Szczecin /2006/ to
259 days in Rzeszéw /2014/). In those years,
central and southern Poland saw an exceptionally
low number of fronts. In these regions, the number
of days with fronts only slightly exceeded 100 per
year, while in the north it did not drop below 120
days in any of the years.

The number of days with cold fronts, which
are the most frequent type in Poland, ranged from
41 days in 2014 in Szczecin to 70 days in 2007 in
Legnica (Fig. 4). Except for the region represented
by the station in Suwatki, the fronts were recorded
most frequently in 2007, with a slight decline in
their frequency noticeable over the ten-year period,
notably in the west and the centre of the country.

Greater variations in the annual number of
days are noted for warm fronts. During the period
under analysis, it ranged from 21 to 49 days per
year, with the smallest or highest values recorded
in different years for different regions (Fig. 4).
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The only noteworthy fact is a slight increase in
the number of days in question in Legnica, and
their much lower frequency in the east of Poland
(in Suwatki and Rzeszéw) over the last two years.
During the decade under study even greater
differences are observable in the number of days
with occluded fronts and with various types of
fronts on the same day. The lowest number of
days with occluded fronts was recorded in 2008-
2011 (only 16 days in Legnica and Rzeszdéw in
2011), and the greatest towards the end of the
decade under study, with Suwatki ranking first in
this respect - 43 days in 2013. Days when several
different atmospheric fronts passed over Poland
were even less frequent, with their number
ranging from 6 days in Legnica (2014) to 29 days
in Szczecin (2006). At all the stations under
study, there was a slight decrease in the number
of such days during the first half of the study
period, and a slight increase in their number later
on, with Legnica being the only location where
the number of days with different types of fronts
showed a declining tendency towards the end of
the study period.
4. Sequences of days with atmospheric fronts
and front-free periods of specific duration
in Poland

An interesting aspect of the climate conditions
of a given area is provided by the weather dynamics
associated with changes in air masses arriving
over the area, along with the weather fronts
which separate such masses. The occurrence of
longer periods with atmospheric fronts moving
continually over a study area, or longer spells with
no fronts over the area, deserves special attention.

A total of 602 spells with fronts of different
duration were recorded in Poland during the
study period. As many as 22.6% of them were
single days, and a slightly lower percentage (19.9%
and 15.6% respectively) spells lasting 2 and 3
days (Fig. 5). In the individual years, the number
of such sequences of days (lasting 1-3 days)
varied from 4 to 20 per year. Longer uninterrupted
periods were recorded less frequently. In total,
sequences of up to 6 days accounted for 84.2%,
and those shorter than 14 days for 98.7% of all
the cases. Usually, there were few longer sequences
during the year, and those lasting more than 13
days were recorded sporadically (16 times in
total), and not more than once a year.
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Fig. 5. Number of sequences of days with atmospheric fronts in Poland in the period 2006-2015

The annual trend in the number of uninterrupted
spells in question show little variation. The only
notable fact is that shorter sequences (<4 days)
were slightly more frequent in June, March and
October, and those of more than 4 days were the
least frequent in February and the summer: in
June and July. It is also worth noting that among
the 8 longest sequences (lasting 15 days or more),
6 were recorded in the period from November to
January, and the remaining ones in April and June
respectively. The longest sequence of days with
atmospheric fronts began on 13 November 2009
and lasted 27 days. It resulted from a very strong
westerly flow, which was accompanied by a series
of dynamic low-pressure systems moving from
the west to the east and north-east of Europe and
extending over the entire territory of Poland.
The pressure in the centres of the systems dropped
at times to as low as 960 hPa, despite the fact that
only some of the systems were moving directly
over the territory of Poland, and were filling
slowly at the time.

The spells with atmospheric fronts described
above were typically separated by a single day
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without a front (51.2% of all cases; on average
approximately 30 cases per year; Fig. 6). Periods
of weather that did not involvle a change in air
masses (i.e. non-frontal days) that lasted between
2 and 3 days occurred much less frequently (22.8%
and 10.6% respectively; on average 14 and 6 cases
per year). On the whole, front-free periods with
four or less days accounted for 91.2% of cases in
the study. Front-free periods longer than four days
were typically recorded only a few times per year
and the longest of these (27 days; 18 cases in total)
occurred once, or, exceptionally, twice per year.

Similarly to short series of days with atmospheric
fronts (<4 days), spells with no fronts predominated
in March, June and October, even though the
year-long variations in their frequency were not
significant, except for increased frequency of longer
sequences of frontless days in January and February,
and from July to October. The longest such spells
lasted 10 days and began on 27 November 2014 as
a result of a strong and extensive high-pressure
system over Russia, with pressure in its centre
exceeding 1035 hPa.
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Fig. 6. Number of sequences of days without atmospheric fronts in Poland in the period 2006-2015
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The frequency of sequences of days with and
without fronts at the individual stations differs
slightly from the countrywide results. Naturally,
the differences are attributable to the size of the
area for which the passage of fronts was identified
and the number of fronts that moved over it (e.g.
after a front passed a given station, it kept moving
across Poland on the next day).

The period under study saw a predominance
of isolated days with fronts, which represented
approximately 55-65% of all the spells of days with
fronts at each station (Fig. 7). Two-day spells with
fronts were nearly three times rarer (accounting for
ca. 20-24% of the cases), and three-day spells
represented only approximately 7-10% of the series
studied. In total, sequences of days with atmospheric
fronts lasting fewer than 5 days accounted for
about 96-98% of the cases analysed, while series
of more than 6 days were extremely rare, with
none of the stations recording more than 7 such
cases in the decade under study. The longest of
them was one recorded in Suwatki, which began
on 9 January 2007 and lasted 15 days. It was a
result of a series of deep cyclones (with the pressure
in the centre dropping even below 960 hPa)
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moving from the west directly over Poland or over
the Baltic Sea, and Scandinavia.

Comparing front-free periods across the country
with those for the individual stations, one can
observe a pronouncedly higher number of longer
series of days with no fronts in the different
regions of the country. In this context, single days
account for merely ca. 34-38% of the spells with
no fronts studied, while for Poland as a whole,
they represented over half of the cases. Two- and
three-day spells occurred with a frequency of
approx. 21-24% and 13-15% of the cases while
those of up to 4 days represented 79-83% in total
(Fig. 8). Periods in which the stations included in
the study recorded no fronts for more than 9
days were very rare, and their number ranged
from 1 to several times in the study period. The
longest spell without a single front was recorded
in Suwatki. It started on 15 January 2014, and
lasted for 22 days. The movement of atmospheric
fronts over that region was blocked by a vast and
very strong high-pressure system which had
formed over Scandinavia and then moved to
Russia and further south-east. The pressure in
the centre of the system exceeded 1055 hPa, but
the air temperature did not drop below -20°C.
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Fig. 7. Number of sequences of days with atmospheric fronts at selected stations in the period 2006-2015
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Fig. 8. Number of sequences of days without atmospheric fronts at selected stations in the period 2006-2015
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When analysing the spatial variations in the
occurrence of days with or without fronts, it can
be observed that the southern areas of Poland
can expect more isolated days with fronts than
the rest of the country. At the same time, the areas
experience more prolonged periods with no fronts.
This is most likely associated with the greater
frequency and effect of high-pressure systems in
the south of Poland. By contrast, in the north the
frequent moving of cyclonic systems, which is
mainly observable in autumn and winter, causes
an increase in the number of longer spells of days
with atmospheric fronts.

5. Summary

The results of the research span a short, ten-
year observation period (2006-2015) and cover,
on the one hand, the whole of Poland and on the
other individual areas represented by selected
weather stations. In the chosen decade, the total
annual number of days with atmospheric fronts
across Poland was similar to that observed in the
various regions of Poland and in other time periods.
The only exception is revealed by a comparison
with the results of a study by PARCZEWSKI (1965),
which indicated a much higher frequency of
atmospheric fronts in the mid-twentieth century
(1948-1957).

In 2006-2015, an average of approximately 239
days with atmospheric fronts were recorded in
Poland (64% of all days in a year), but in the
different areas of the country under study this
share ranged from around 33 to 39%. The results
of the present study confirm the prevalence of
cold fronts, which represent - depending on the
region - about 42-45% of all the cases of days
with atmospheric fronts. There were almost half
the number of warm fronts (26-27%) and occluded
fronts (17-27%), while days with the passage of
several different types of atmospheric fronts
represented merely 11-19%. The results differ
slightly from those obtained for other regions
and study periods, with the most pronounced
differences observed for cold fronts, the share of
which was usually higher than presented in this
study, and amounted to 44-59%. However, the
values analysed were also higher for warm fronts
and occluded fronts, ranging from 30-35% and
10-22% respectively (NIEDZWIEDZ, 2000, DABROWSKI
& JAGUS, 2003, WIECtAW, 2016). Differences in the
annual number of days with atmospheric fronts
were also caused by the circulatory conditions
prevailing in various periods. While in the years
2006-2015, most of days with fronts were
recorded from November to January, other studies
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demonstrate their highest frequency in January
and/or February (NIEDZWIEDZ, 2000; DABROWSKI
& JAGUS, 2003). The annual minimum number of
days with fronts, which was mainly recorded in
February and September over the period under
analysis, was observed in March or in the summer
months for other regions (NIEDZWIEDZ, 2000;
DABROWSKI & JAGUS, 2003; WIECtAW, 2016).

When looking at the spatial variations in the
number of days with atmospheric fronts, an
increased frequency in the number of days with
cold and warm fronts in southern Poland should
be noted. In the northern part of the country, as a
consequence of an increased frequency of passage
of low-pressure systems over the region, the
number of days with occluded fronts and with
different types of fronts is significantly higher
than in the south.

The changes in the number of days with the
individual types of fronts over the decade under
study were associated with the changes in
atmospheric circulation over the study area in the
period concerned. The most noticeable changes can
be seen for days with cold fronts, the number of
which declined over the ten years under
consideration. The number of days with warm
and occluded fronts did not reveal a distinct
change trend in the decade under examination,
whereas the number of days with different types
of atmospheric fronts decreased in the first half of
the period and increased in the years that followed.

When analysing changes in atmospheric
circulation over Poland, attention was also paid
to spells with atmospheric fronts moving over
Poland for a number of consecutive days and to
the presence of series of days with no fronts.
The research presented in this study demonstrates
that in both cases short sequences of days with or
without atmospheric fronts predominate. In the
period concerned, slightly more than 80% of the
series of days with atmospheric fronts were those
lasting not more than 6 days, and only less than
2% were spells continuing two weeks or longer.
At the same time, in most cases, the days with
atmospheric fronts were separated by single days
(approx. 51% of cases) or very short (up to 4 days)
spells of frontless weather (overall, more than
90% of cases). In the different areas of the country,
the share of sequences of days showed certain
differences compared to Poland as a whole or
to other regions, but the general relationship
remained similar. Usually, the longest spells with
atmospheric fronts (up to 15 days) or their
absence (up to 22 days) were recorded in autumn
or winter. As regards days with fronts, they were
associated with a series of - usually deep - low-



pressure systems moving over Poland or
Scandinavia from the Atlantic eastwards or
north-east. By contrast, long periods of frontless
weather resulted from the effect on Poland of
vast and strong high-pressure systems from
Russia or Scandinavia.
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