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Abstract: Every year, between late November and early March, in certain configurations of 
the air pressure field, in the south of Banat (a historical region in south-western Romania) 
strong wind gusts are reported that can cause significant damage. The phenomenon is being 
studied since the second half of the last century and is known by locals as the ”Cosava”. 
Anticipating its occurrence is important and is based on the use of multiple tools. This 
paper presents the main types of air pressure configurations that cause the wind 
intensifications to occur, the forecasting methods used in other papers and proposes new 
methods such as using wind and temperature vertical sections. 
 

 
1. INTRODUCTION 
 
The wind gusts from the south of Banat 
(Fig. 1) cause both hardships on a local 
scale (cracking trees and branches, 
deterioration of roofs, disruption of 
power supply or of the transport by cable 
in skiing areas) and, on a transboundary 
plan, the transport of dust across the 
Danube from the waste dumps of mining 

companies located at Moldova Noua. 
Extreme cases are mentioned in 
literature, as in 1979 when the ships’ 
travel on the Danube was completely 
stopped and railway coaches were 
overturned on the railway (Ghibedea and 
Bacanu, 1982). This wind is called by 
locals “Cosava” and is known in 
literature (Drăghici, 1988) as low-level 
jet stream. 

 
 

Fig. 1. Location of area on the south side of Caras-Severin county affected by the Cosava wind. 
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Gust wind speed values exceed 35-40 
m/s (Clima României-Romanian Climate, 
2008), peaking at 70 m/s on 16 and 17 
February 1979 at Oravita (Bâzâc, 1983), 
when an adapted anemometer was used 
to measure values of that order. 

Foreign researchers have started 
making considerations on the Cosava 
wind since 1905, when geographers of 
the former Austro-Hungarian Empire 
published notes about this phenomenon 
(Vargha, 1905; Fuchs, 1908). North-
American literature (Bonner, 1968) 
describes the presence of the low level jet 
phenomenon especially in the Great 
Plains, more frequently in winter. 

The first researches on this 
phenomenon in Romania date back from 
the seventh decade of the last century, 
when the Cosava wind was classified as a 
Romanian foehn wind (Topor and 
Stăncescu, 1963). There were then 
studied special aerosynoptic situations 
causing the wind to intensify in southern 
Banat (Stăncescu and Damian, 1976). In 
1988, I. Draghici analysed the synoptic 
and dynamic conditions during the winter 
season related to the wind gusts from the 
south of Romania. Professors in the 
Geography department at the University 
of Timisoara have also covered the issue 
of this local wind (Ghibedea and Bacanu, 
1982). 
 

 
2. DATA AND METHODS OF 
ANALYSIS 
 
This study is based on the analysis of the 
air pressure topography map at ground 
level and of the geopotential at 500 mb, 
on 29 November 2008 and on 10 and 11 
March 2010 respectively, so as to capture 
the main European pressure centers 
associated with wind gusts in south-
western Romania. The vertical structure 
of the atmosphere has been depicted both 
by graphic representations of the upper-

air atmospheric soundings in Belgrade, 
and by presenting a table of the 
atmospheric parameters at different 
levels. These were used primarily to 
detect the atmospheric layer afferent to 
the front that led to the wind 
intensification. 

Results of the ALADIN model (2m 
temperature, ground level pressure and 
vertical cross-section of these two 
parameters) were used in the mesoscale 
analysis. Both the ALADIN run and the 
atmospheric soundings are from 10 and 
11 March 2010. 
 
3. REZULTS 
 
Typical pressure structures at ground 
level consist in the existence of a 
depression core located above the 
Adriatic Sea, with values that may           
fall below 995 mb (Fig. 2) and an 
atmospheric high with pressure values 
over 1030 mb (sometimes 1050 mb) to 
the north of the Black Sea. 

For example, there were used 
images from two cases, one from 29 
November 2008 and the other from       
10 and 11 March 2010, when the wind 
speed reaches 45 m/s. The difference 
between the two cases lies in the origin 
of depression that is linked to the frontal 
systems that led to an increase of wind 
speed.  In November 2008 the low 
pressure area originated in the Icelandic 
Low, further moving southwards, 
whereas in March 2010 it was of 
Mediterranean origin (Fig. 3). 

In the altitude, at the 500 mb level, 
the existence of a ridge is of interest in 
the vicinity of the Black Sea (Fig. 4), 
mainly north of it, which blocks the 
eastward advance of an extended 
cyclonic area from the Icelandic Low or 
of a Mediterranean cyclone. Behind the 
geopotential ridge from the level of 500 
mb, in both cases we find a thermal 
ridge. 



 

A LOW LEVEL JET CASE STUDY IN THE SOUTHERN PART OF BANAT 
 

3

     
 

Fig. 2. Sea level pressure distribution on 29 November 2008, 00 (left) and 06 (right) UTC. (www.westwind.ch). 

 

    
 

Fig. 3. Distribution of the sea level pressure on 10 March 2010, 18 UTC (left) and 11 March.2010, 00 UTC (right) 
(www.westwind.ch). 

 

   
 

Fig. 4. Distribution of the 500  hPa level geopotential (black lines) on 29 November 2008, 00 (left) and  06 
(right) UTC. White lines shows the sea level pressure distribution. (www.westwind.ch). 

The geopotential ridge and the thermal 
one in the altitude (Fig. 5), along with                   
the inflection of the ground-level 

anticyclone, leads to a slow motion and 
then occlusion of the frontal system from 
the Mediterranean Sea. 

http://www.westwind.ch/
http://www.westwind.ch/
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Fig. 5.  Distribution of the 500  hPa level geopotential on 10 March.2010, 18 UTC (left) and 
 11 March.2010,  00 UTC. (right)  (www.westwind.ch). 

The first clues on the intensification 
of the wind are to be found in the 
atmospheric soundings. On the 
atmospheric sounding diagram from 
Belgrade, 12 hours ahead of the front, 
Draghici (1988) points at the presence of 
a layer between 550 and 600 mb where 
the relative humidity drops sharply, to 
below 10%, due to prolonged descending 
motions from the medium levels of the 
atmosphere. 

To capture such features of the 
atmosphere, we used atmospheric 

soundings from Belgrade. In the case of 
10 and 11 March 2010 (Fig. 6) we found 
such a layer located at 700-750 mb. 

The atmospheric sounding analysis, 
tabular data and vertical wind profile 
reveal the following: 
 
– relative humidity (RELH) decreases 
sharply, from almost 70%, at 762 mb to 
values of 12% and 7% at 738 and 737 mb 
respectively. Relative humidity increases 
sharply afterwards, at the 700 mb level, 
reaching back 70%; 

 
 

Fig. 6. Atmospheric sounding from Belgrade on 10 March.2010, 00 UTC. (http://weather.uwyo.edu). 
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– mixing ratio values have a similar 
pattern (MIXR), from 2.27 g/kg at 762 
mb level, to values of 0.48 g/kg and 0.26 
g/kg at 745 and 737 mb, respectively 
(table 1). The subsequent growth is as 
steep as that of relative humidity, with a 
jump to 2.37 g/kg at 700 mb; 
– on the air pressure level shown above, a 
thermal inversion layer is obvious 

(TEMP), with a maximum gradient            
of 2.4 ºC/115 m, from values of -6.1ºC to 
-3.7ºC;  
– a wind shear near the 750 mb level, 
from the south-south-east to the south-
west; 
– the existence of a dry layer at 580 mb, 
where the relative humidity decreases 
from 50% to 20%. 

Table 1. Main characteristics of the atmosphere in the vertical on 10 March, 00 UTC. . Green values show 
the limits of the inversion layer, while red values show the inversion layer characteristics,  

(after weather.uwyo.edu/upperair/sounding.html) 
 

 
 

 
 

Fig. 7. Water vapor satellite image of the prefrontal dry air on 10.March 2010, 00 UTC. 
(http://www.sat.dundee.ac.uk). 
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We consider that the weather front is 
around the level of 700-750 mb in the 
atmospheric sounding of 10 March 2010, 
00 UTC, and is noticed 7-8 hours before 
the first occurrences at Oravita. 

The dry air from the 700 mb level is 
also observed by satellite images in the 
water vapors charnel. In the southern part 
of Romania there becomes obvious a 
dark color band, behind the atmospheric 
front well contoured over Serbia and 
Bulgaria (Fig. 7). 

The Belgrade atmospheric sounding of 
11March 2010, 00 UTC (Fig. 8) reveals a 
low-level jet stream, with peak speeds 
exceeding 50 knots (over 28 m/s) at an 
altitude of 900 - 1100 m. 

High values of the wind speed are 
also recorded in the first hundred meters 
(table 2- SKNT); for example at the 
altitude of Oravita weather station (309 
m.a.s.l.) the speed is 35 knots (18 m/s). 

Analysing the 2m temperature maps 
and ground level pressure after the 

 
 

Fig. 8. Low level jet on atmospheric diagram from Belgrade, on 11 March 2011, 00 UTC. 
(http://weather.uwyo.edu/). 

 
 
 

Table 2. Main characteristics of the atmosphere in the vertical, on 11.03.2010, 00 UTC. 
(after weather.uwyo.edu/upperair/sounding.html). (Purple values show the jet axis and the red values show 

the jet expansion). 
 
 

 
 

http://weather.uwyo.edu/
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ALADIN model results (Fig. 9) we can 
draw several conclusions: 
– there is gradual pressure decrease 
pressure associated with an increasing 
wind speed at the meteorological stations 
in south-western Banat; 

– gradual intrusion from the east of the 
cold air mass that moulds on the 
Carpathian region; 
– replacement of the air mass and mixing 
temperature gradually from the east to 
the west and beyond the Banat 
Mountains. 

Between 10 and 11 March 2010 
wind speed values at meteorological 
stations in the south-western county of 
Caras-Severin fluctuated and augmented. 

Starting 15:00 UTC, both at Moldova 
Veche and Oravita wind gusts did not 
drop below 22 m/s, and after 18:00 UTC 
gusts exceed 35 m/s at Oravita. 

The highest values were recorded 
beginning with 20:00 UTC on 10 March 

2010 until 01:00 UTC on 11 March 2010. 
At Oravita, the gust wind speed did not 
fall below 40 m/s, with a maximum of 45 
m/s (162 km/h) at 21:00 UTC. At 
Moldova Veche gusts reached 31 m/s. 
The average wind speed exceeded 32 m/s 
at Oravita for more than 6 hours. 

    
 

 
 

Fig. 9. Evolution of ground level pressure and temperature at 2 m after ALADIN model forecast 
for 10 March 2010, at 18 and 21 UTC and 11 March 2010, at 00 UTC. 

Given the above, the Regional 
Weather Forecasting Centre in Timisoara 
issued an immediate (nowcasting) yellow 
code warning for hazardous weather, for 
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the southern part of Caras-Severin 
County, valid for 6 hours since 14:30, 
renewing the message at 20:30. 

The yellow code message was 
turned into an orange code one at 22:30, 
given the increased intensity of the wind 

and the proximity of a cloud system able 
to produce a snowstorm in combination 
with the strong gusts. 

The cloud system which determined 
the occurrence the snowfall phenomenon 
in the northern part of the Banat was 

 
Fig. 10. Approach of the frontal system from  southern Banat on 10 March 2010, 18 UTC. 

(http://www.sat.dundee.ac.uk). 

 

 
 

 
Fig. 11. Weather features in southern Banat on 10 March, 18 UTC  (a), 21 UTC (b) 

and on 11 March, 00 UTC (c). 

http://www.sat.dundee.ac.uk/
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captured on the satellite images shown in 
Figure 10. 

As arguments, we used images with 
data from meteorological stations in the 
Banat (Bjerknes scheme) from 18:00 
(Fig. 11a) and 21:00 UTC (Fig. 11b) on 
10 March and from 22:30 and 00:00 UTC 
respectively, on 11 March (Fig. 11c). A 
steady increase in the wind speed at 
Moldova Veche and Oravita is evident, 
along with an air pressure decrease by up 
to 7 mb in 6 hours at all the investigated 
stations. 

The occurrence of the snowfall 
phenomenon is noticeable (at Banloc and 

Drobeta Turnu-Severin), which, by 
extension and in combination with wind 
speeds, could have caused the occurrence 
of blizzards, with resulting shortcomings 
in the transport sector. In the south-
western part of Banat the blizzard 
phenomenon was reported only in the 
Ţarcu-Semenic mountain area. 

The wind direction maintained 
southeasterly at Moldova Veche and 
easterly at Oravita weather station. 

Another aspect that stands out is the 
gradual increase of temperatures during  

 
 

    
 
Fig. 12. Wind and temperature vertical cross-section, west-east, after running of ALADIN model for 10 March 2010, 

18 UTC and 11 March 2010, 00 UTC. 

the evening and night, from 0ºC to 1ºC at 
Oravita, from 1ºC to 2ºC at Reşiţa, from 
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2ºC to 3ºC at Caransebeş and from -1ºC 
to 1ºC at Moldova Veche. These 
increases are arguments for the föehn 
feature of the tropospheric jet in southern 
Banat. 

The use of vertical cross-sections of 
the ALADIN model helps understanding 
the vertical distribution of wind and 
temperature. 

The first type of section has a west-
to-east orientation, with the geographic 
coordinates of Oravita meteorological 
station in its centre. 

The analysis of west-to-east vertical 
cross-section stands discloses the gradual 

replacement of the hot air by the cold 
one, penetrating as a wedge at an angle  

of ≈ 450. The hot air pocket from 2.5 - 3 
km altitude will be pushed to the         
west (Fig. 12). The strongest wind 
intensifications are placed in the warm 
air mass in the first 1500 m and west of 
the mountains. Analyzing the vertical 
structure of wind, there can be seen a 
directional wind shear, with a south-
eastern component on the ground and 
lower troposphere, then a southern one, 
in the middle troposphere, while in the 
upper troposphere it become south-
western. 

In the south-to-north cross-section 
the cold air pool is noticeable in the 

immediate vicinity of the soil, increasing 
its size over time. This thermal anomaly 

 
 

        

Fig. 13. Wind and temperature vertical south-to-north cross-section, after running the ALADIN model for 10 March 
2010, 18 UTC and 11 March.2010, 00 UTC. 
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represents precisely the atmospheric front 
advancing eastwards (Fig. 13). The 
highest wind speed values, by the 
orientation of the section, occur in the 
center and near the cold air intrusion near 
the soil. 
 
4. CONCLUSIONS 
 
The low-level jet stream determines the 
strong wind gusts that may take 
significant speeds. The wind speed 
increases gradually with the decreasing 
atmospheric pressure at ground level and 
replaces the hot air with cold air. 

The vertical structure of the 
atmosphere in the Belgrade soundings 
helps to locate areas of subsidence due to 
the descending motions. These zones are 
correlated with the atmospheric profile in 
which temperature increases with the 
altitude (thermal inversion) and the 
relative humidity mixing ratio drops 
sharply. They all occur at least 7 hours 
before the onset of the wind intensifying 

at ground level. The weather front can be 
identified by plotting the vertical wind 
profile. 

Vertical wind and temperature 
profiles provide clues to the boundary 
between the cold and warm air mass 
respectively, with the location of areas 
with significant wind speeds. Certain 
sounding types are available 
operationally in the Nex_Reap 
application, but are not as relevant as 
those within the ALADIN model. Given 
the volume of information resulting from 
these sections, we suggest those 
applications be run on request by the 
forecaster for days when such weather 
phenomena are expected. The forecaster 
will thus benefit from an additional tool 
at least 24 hours ahead of a phenomenon 
specfic to south-western Romania: the 
Cosava wind. 
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