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Abstract 

For the present study we used meteorological data of the number of days with squall, 
collected from 10 weather stations, on the period 1961-2002. The vulnerability toward squall of the 
territory of the Western Plain of Romania, North of the Mures River was emphasized based on the 
values of the average annual number and the maximum annual number of days with squall. The map 
of the vulnerability toward squall of the plain territory was drawn, based on some vulnerability 
levels. The result is that the territories most vulnerable to squall phenomenon are: the lower 
Someşului Plain, the eastern part of the Crişurilor and Aradului Plains, west of Nădlacului Plain and 
Arancăi Plain. Among them, the lower Someşului Plain has the highest vulnerability. The risk to 
squall is present throughout the plain territory of the western part of the country. Only areas 
occupied by pastures or those unproductive, affected by excessive moisture, present no risk to this 
dangerous meteorological phenomenon. 
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INTRODUCTION 
 

Squalls fall into the category of the dangerous meteorological 
phenomena, considered climatic hazards specific to the warm semester of 
the year. They can sometimes occur in the cold semester of the year, but 
only when there are specific synoptic conditions that favour their 
occurrence. Squalls usually precede the cold fronts by 30-60 km (Ţuţuriga, 
1987; Bogdan, Niculescu, 1999). 

Squall can cause serious material damage, because of the violence 
with which it manifests, consisting of pulled out roofs, flattened crops, 
destroyed animal shelters, uprooted trees or broken branches, industrial 
towers or chimneys knocked down etc. Squall can results in breakage of 
power and telephone lines, because of its high wind speed, bringing down 
helicopters or hindering the takeoff or landing of aircrafts. There have been 
frequent cases of torn off roofs or knocked down trees, which fell on cars, 
damaging them or even on the people on the streets or in the cars, injuring 
or even killing them. It is therefore necessary to know the most frequent 
areas of occurrence of this dangerous meteorological phenomenon, thus 
which are the territories most vulnerable to squall. 
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MATERIAL AND METHODS 
 

To highlight the plain territories in the western part of the country 
which are most vulnerable to squall, we used meteorological data of the 
average and maximum annual number of days with squall, collected from 
10 weather stations located throughout the Western Plain of Romania, North 
of the Mures River. The analysis period taken into consideration was 1961-
2002 (42 years). 

All the meteorological data used in the present paper were taken from 
the archives of the National Administration of Meteorology. 
 
RESULTS AND DISCUSSIONS 
 

In the Western Plain of Romania, North of the Mures River, an annual 
average of 0.2-4.1 days with squall is recorded. The highest number is 
reported in the north of the plain (station Satu Mare), at the borderline 
between the plain and the Western Hills (stations Holod, Oradea and Şiria) 
and south of the plain (station Sânnicolau Mare). The lowest number of days 
with squall is registered at Arad and Ineu stations. 

The maximum annual number of days with squall rose to 2-13 days, 
during the period 1961-2002. The value was higher at the same stations 
where the highest average annual number was also recorded. 

The vulnerability toward squall of the territory of the Western Plain of 
Romania, North of the Mures River was emphasized based on the values of 
the average annual number and the maximum annual number of days with 
squall, taken from the 10 weather stations. Thus, the map of the 
vulnerability of plain territory was drawn according to the vulnerability 
levels shown in table 1. We mention that drawing the map and establishing 
the vulnerability levels were based on the comparison between different 
areas of the Western Plain of Romania, North of the Mures River and not on 
the comparison between those areas with other territories of the country. 

Table 1 
Levels of vulnerability to squall, in the Western Plain of Romania, North of the Mures 

River. 
Vulnerability The average annual 

number of days with squall 
The maximum annual 

number of days with squall 
Low  0.5 1-2 

Medium 0.5-0.9 3-5 
High 1.0-3.9 6-11 

Very high  4  12 
 

In the Western Plain of Romania, North of the Mures River, the 
territories most vulnerable to squall phenomenon are: the lower Someşului 
Plain, the eastern part of the Crişurilor and Aradului Plains, west of 
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Nădlacului Plain and at South of Mures, Arancăi Plain. These areas have 
high vulnerability. Among them, the lower Someşului Plain has the highest 
vulnerability (fig. 1). 

Ierului, Salontei Plains and the lower Crişului Alb Plain have a 
medium vulnerability to the phenomenon and the east of Crişului Alb Plain, 
at the entrance towards Zarand Depression, as well as the Mures Floodplain 
have a low vulnerability. The western part of Nădlacului Plain, where 
elevations are lower, was regarded as having the same characteristics as 
Arancăi Plain and therefore included to the areas with high vulnerability. 
 

 
Fig. 1. Vulnerability toward squall of the territory of the Western Romanian Plain, North of 

the Mures River. 
 

We must not exclude the fact that the areas considered, in the present 
study, as having a low or medium vulnerability are, in fact, cultivated or 
inhabited areas, where squalls can produce significant damage. As a result, 
the risk is present throughout the plain territory of the western part of the 
country, especially since this area represents the „expansion ground” for the 
strong lines of instability (squall-lines) formed in the East of the Pannonian 
Plain and manifested in all their magnitude, in the western territory of 
Romania. Only areas with pastures or the unproductive ones, affected by 
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excessive moisture, have a low vulnerability to this meteorological 
phenomenon. 
 
CONCLUSIONS 
 

The territories most vulnerable to squall phenomenon are: the lower 
Someşului Plain, the eastern part of the Crişurilor and Aradului Plains, west 
of Nădlacului Plain and Arancăi Plain. These areas have high vulnerability. 
The lower Someşului Plain has the highest vulnerability. The eastern part of 
Crişului Alb Plain and the Mures Floodplain have a low vulnerability. Since 
most plain territories are either under crops or inhabited, therefore areas 
where damages produced by squall may be important, the risk is present 
throughout the plains in the west of the country. Only areas occupied by 
pastures or those unproductive, affected by excessive moisture, present no 
risk to this dangerous meteorological phenomenon. 
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