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Abstract

The paper analyzed the spatial and temporal variability of the squall phenomenon that
occurred in Maramures county. In this regard, the meteorological data on the annual number of days
with squall were used, from 4 weather stations, during the period 1961-2007. The mean, maximum
and minimum annual number of days with squall, the frequency of the phenomenon, the decennial
distribution and the linear trend of the annual number of days with the phenomenon were analyzed.
The result was that in Maramures county is recorded, on average, between 0.2-1.2 days with squall
per year. The largest mean annual number is reported at the northernmost station, Sighetu
Marmatiei, then at Baia Mare. The squall does not occur every year on the analyzed territory. Baia
Mare station records the highest annual frequency of occurrence of the phenomenon, and lezer the
lowest. The linear trend of the annual number of days with squall is increasing at Baia Mare and
Ocna Sugatag stations and decreasing at Sighetu Marmatiei and lezer stations.
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INTRODUCTION

Squall is a complex meteorological phenomenon, frequently
associated with Cumulonimbus clouds with great vertical development
(over 10 km high). Therefore it is often accompanied by showers, lightning,
thunder and even hail. Squall begins and ends suddenly, lasts less, but the
wind direction is changing rapidly, sometimes up to 180°. The wind speed
must reach at least 8 m/s, while the value of 11 m/s must be exceeded for at
least one minute. During the phenomenon, the wind is gusting. The squall
differs from the strong wind phenomenon, which begins gradually, takes a
long, sometimes several days and generally does not change its direction.

Squalls may occur ahead of some very unstable cold fronts or may be
due to the intense thermal convection movements of the air from the hot
afternoons of summer, which generate very high Cumulonimbus clouds.
Because the squalls can cause great damage, they are considered climatic
hazards (according to ,,Directions for Weather Stations/Instructiuni pentru
statiile meteorologice”, LN.M.H., 1995; Tuturiga, 1987; Moldovan, 2003).

In Romania, the squall most often affects the Western, Southwestern
and Northwestern territories. However, it can be found in other regions of
the country, its intensity increasing in recent years.
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MATERIAL AND METHOD

The paper analyzed the spatial and temporal variability of the squall
phenomenon that occurred in Maramures county. In this regard, the
meteorological data on the annual number of days with squall were used,
from 4 weather stations located in the county. The stations with a common
observation period were chosen: Baia Mare, Sighetu Marmatiei, Ocna
Sugatag, lezer. The analyzed period was 1961-2007 (47 years).

The weather stations are located at different altitudes, covering both
depression regions and high mountainous region: Baia Mare (216 m),
Sighetu Marmatiei (275 m), Ocna Sugatag (503 m), Iezer (1785 m).

All the meteorological data used in this paper come from the database
of the National Meteorological Administration of Romania.

In the present study we analyzed the mean, maximum and minimum
annual number of days with squall, the frequency of the phenomenon, its
spatial and temporal variability. We studied also, the decennial distribution
of the number of days with squall and the linear trend of the annual number
of days with the phenomenon.

RESULTS AND DISCUSSION

In Maramures county is recorded, on average, between 0.2-1.2 days
with squall per year (Tab. 1). The largest mean annual number is reported at
the northernmost station, Sighetu Marmatiei (1.2 days), located on the
border of our country, in the Depression of Maramures. That is because the
north of the country is traversed most often by the cold fronts of the
Icelandic Cyclones, which cross Europe. The pronounced instability often
associated with these fronts, in the warm semester of the year, creates
favorable conditions for producing squalls.

Table 1
The mean and maximum annual number of days with squall, in Maramures (1961-2007)
Baia Sighetu Ocna
LN Mare Marmatiei Sugatag LGz
Mean annual no. 0.9 1.2 0.6 0.2
Maximum annual no. 5 8 4 2

.Year when the 1984 1972 1999 1963, 1966,

maximum no. occurred 1993

On contact with the mountains, in Baia Mare station, the squalls have
also a high frequency (0.9 days yearly), because they become more intense
at the feet of the slopes (especially since it's about the southern slopes of
Ignis Mountains, which get more sunlight). Here, the air masses enter a
forced upward movement, having a shape of vortex. Above, on the slopes of
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the mountains, the upward movement weakens, so that the wind speed
decreases and the squalls are dissipating (Draghici, 1988, quoted by
Moldovan, 2003). As a result, the mean annual number is lower at the
higher stations Ocna Sugatag and lezer. The lowest number of days with
squall from Iezer (0.2 days) is due to the high altitude of the station and to
the fact that, in the high mountain sector, more days with strong wind are
recorded, and not squall.

The annual maximum number of days with squall rose to 2-8 days,
being higher in the same stations: Sighetu Marmatiei and Baia Mare (Tab.
1). The year when the maximum number of days with squall occurred is
random. At Baia Mare, the year that the maximum number was recorded
coincides with that of the close station Satu Mare, found by the author in a
previous study (Serban et al., 2010).

In the figures 1-2 is not observed a similarity in the distribution of the
highest annual values, over the period 1961-2007, at the 4 stations, a sign
that the varied landforms influence more the territorial distribution of the
phenomenon. Thus, if in Sighetu Marmatiei the most cases of squall are
reported in the interval 1961-1978, at Iezer they occur between 1963-1970
and at Ocna Sugatag in the period 1993-2004. Only Baia Mare station has a
more uniform distribution of the cases of squall in the analyzed period.

The linear trend of the annual number of days with squall (Fig. 1-2) is
increasing at Baia Mare and Ocna Sugatag stations and decreasing at
Sighetu Marmatiei and lezer stations. The most pronounced decrease is
recorded in Sighetu Marmatiei and is due to lack of the phenomenon
between 1992-2007. Given the relief conditions relatively similar of this
station with those of Ocna Sugatag station (their position within the
Depression of Maramures), we consider that the lack of the phenomenon a
so long period of time is rather due to a human error (unrecognizing of the
phenomenon by the operators and its absence from the registers of
observations of the station).

The minimum annual number of days with squall was O days, at all
analyzed stations. The squall was absent from the weather stations in several
years. It lacked the most at Iezer station and the least at Baia Mare.

Table 2 shows the annual frequency of squall occurrence in
Maramures. During 1961-2007, the squall had the highest annual frequency
at the stations Baia Mare (51.1% of the total years) and Sighetu Marmatiei
(40.4%). The lowest frequency was recorded at the highest station, lezer
(10.6%), where the squall occurs rarely. Thus, we can say that in
Maramures, the squall does not occur every year. However, one notes
periods of consecutive years with phenomenon. More common are the
periods of 2-3 consecutive years, but may also occur periods of 5-7
consecutive years.
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Fig. 1. The annual number of days with squall and its linear trend, at the weather stations
Baia Mare and Iezer (1961-2007)
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Fig. 2. The annual number of days with squall and its linear trend, at the weather stations
Sighetu Marmatiei and Ocna Sugatag (1961-2007)

Table 2
The annual frequency of squall occurrence in Maramures (1961-2007)
Baia Sighetu Ocna
AU U0 Mare Marmatiei Sugatag Tezer
No. years with squall 24 19 16 5
Frequency (%) 51.1 40.4 34.0 10.6

Baia Mare station records the highest annual frequency because the
unstable air masses easily penetrate the territory of Western Plain, the
squalls forming along the line of instability (squall-line). From here, the air
masses are channeled on Somesului Valley and entered into the Depression
of Baia Mare. On the other hand, the low territories of Northwestern
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Romania are often affected by the phenomenon, because they are frequently
crossed by the weather fronts of Icelandic Depressions. Add to these the
intense thermal convection of air from the hot afternoons of summer, which
intensifies the weather fronts, generating hazardous weather phenomena.

Figure 3 shows the distribution of the decennial number of days with
squall. Neither in this case there is a similarity in the distribution of
decennial values, at the 4 stations. Thus, while in Baia Mare most cases
were reported in the last decade, in Sighetu Marmatiei they occurred in the
second decade, in Ocna Sugatag in the 4™ decade and in Iezer in the first
decade. However, one can notice, as in the previous case, the trend of
increase of the decennial values at Baia Mare and Ocna Sugatag stations and
of decrease in the other two stations.
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Fig. 3. The decennial number of days with squall in Maramures (1961-2007)
CONCLUSIONS

In Maramures county is recorded, on average, between 0.2-1.2 days
with squall per year. The largest mean annual number is reported at the
northernmost station, Sighetu Marmatiei, then at Baia Mare. The annual
maximum number of days with squall rose to 2-8 days.

The squall does not occur every year on the analyzed territory. Baia
Mare station records the highest annual frequency of occurrence of the
phenomenon, because the unstable air masses are channeled on Somesului
Valley, penetrating easily into Baia Mare Depression. The lowest frequency
is recorded at the highest station, lezer, where there are more days with
strong wind, and not squall.

Over the period 1961-2007 is not observed a similarity in the
distribution of the annual and decennial values, at the 4 stations, a sign that

192



the varied landforms influence more the territorial distribution of the
phenomenon.

The linear trend of the annual number of days with squall is increasing

at Baia Mare and Ocna Sugatag stations and decreasing at Sighetu
Marmatiei and Iezer stations.
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