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Abstract. Heavy snow associated with low temperatures and wind intensification 

are phenomena typically manifested during winter, in southwestern Romania. The 

occurrence of such events in the last decade of the month of March, when spring 

should already be installed, generates severe weather episodes with negative impact 

on the socio-economic activity. One such episode manifested in the interval between 

25
th
 and 29

th
 of March 2013. Seriousness of such an episode being mainly shown by 

the damage caused in the agricultural sector, as the plants were in the early stages of 

development, alerady. This paper presents a synoptic and climatological analysis of 

the given month (March 2013), including  the mesoscale and local synoptic 

conditions, which favored these extreme weather phenomena in Oltenia. 

Keywords: cyclone-anticyclone coupling, blizzard, extremely cold weather, 

increased cooling. 

 

1. INTRODUCTION 

 

March, the first month of spring, is defined by an extremely changing 

weather in Romania, determined by the changes in air circulation over south-

eastern Europe. The withdrawal of the ridge of the East European anticyclone 

facilitates the penetration of hot and humid air from the Mediterranean basin or the 

Atlantic in our country’s region. These changes in the distribution of barometric 

center have as consequence significant growth in the average monthly 

temperatures, and rainfall is more abundant than during the winter months 

(Administraţia Naţională de Meteorologie, 2008). 

Overall, for Romania, March 2013 was characterized by negative thermal 

deviations, with values of up to 3°C (in most of Moldova, Maramureş, small areas 

of northern Western Plain and far western part of the Romanian Plain) and positive 

thermal deviations, with values up to 1°C (in Dobrogea), therefore this month can 

be considered one of accentuated thermal contrasts (Fig. 1.a). 

In Oltenia, March 2013 started with a sunny weather and growing 

temperatures, so during the interval 8-12 March extremely hot weather prevailed, 

with rains and showers in most of the territory and isolated thunder and hail 

phenomena (Amărăşti in Dolj County and Cujmir in Mehedinţi County, Fig. 1.b). 
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a.  b.  

Fig. 1. a) Surface air temperature composite anomaly (°C) (http:// 

192.168.5.18/misu/modele/homem2.html), b) The meteorological stations and the counties of Oltenia 

 

In the next period the weather has cooled gradually, the interval between 15
th
 

and 21
st
 of March being characterized by an alternance of cold and warm weather 

with precipitation manifested as snow, sleet, rain and rain showers. The last 10 days 

of the month were highlighted by a cold weaher, extremly cold in the period 25-29 

March, with specific winter weather events (snow, blizzards, and ground level frost). 
 

2. THE CLIMATOLOGY OF THE MONTH OF MARCH. 

CHARACTERIZATION OF MARCH 2013 
 

The map analysis with the field pressure anomaly at sea level and the anomaly of 

the geopotential field at middle troposphere (500 mb), reflects the difference between the 

distribution of the centers in March 2013 (Figure 2 a., b.). Note the fields configurations 

above the Atlantic Ocean, where we can observe a positive anomaly of ~ 20 mb around 

Iceland and ~ 120 m and close to parallel 45 N a negative anomaly of ~ 15 mb and ~ 150 

m. In Romania there is a negative deviation of the average air pressure values of ~ 8 mb 

and a negative deviation 2 to 60 m compared to the mean of the period 1981-2010. 

 
Fig. 2. a) Sea level pressure composite anomaly; b) 500 hPa geopotential height composite 

anomaly, March 2013 (http://www.esrl.noaa.gov/psd/cgi-bin/data/composites/comp.day.pl) 

 

http://www.esrl.noaa.gov/psd/cgi-bin/data/composites/comp.day.pl
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In March 2013 the anticyclonic field persistence in the northern part of the 

continent drifted south towards the trajectory of the Icelandic cyclones path, which upon 

reaching the Mediterranean Sea were regenerated, then moving eastward and crossing 

our country. Thus, in terms of rainfall, March 2013 was a month of surplus in Oltenia, the 

quantities of water registered at all weather stations being between 30% (Bechet) to 

115% (Apa Neagră station) higher than the multiannual averages of this month. 

The general characteristics of the thermal regime in March 2013 are shown by the 

graph in Figure 3 that captures the significant heating and cooling weather processes in Oltenia. 

The daily temperature deviations for the maximum and minimum values of the 

air temperature compared to the norms, highlights (a) a range of hot weather, and 

particularly hot from March the 8
th
 to the 12

th
, when the average of the maximum and 

minimum temperatures in Oltenia is more than 5°C higher than the multiannual 

average, and (b) two intervals of cold weather, from March 15 to 18 and 22 to 29, in 

which the average of those temperatures is more than 5°C less the multiannual average. 

There should be noted the interval between the 25
th
 and 29

th
 of March, 

where we can observe a negative thermal deviation of the mean maximum values 

of above 10°C, which is smaller than the average minimum multiannual 

temperatures of the respective period. 

Fig. 3. Average daily air temperatures during March 2013 in Oltenia (according 

to the legend) 

 

2.1 Synoptic features of the period 8-12 March 2013 

 

In this interval, at the ground level, most of the continent was under the 

influence of a vast depression field (negative anomaly of up to 22.5 mb), except 

northern Europe, which was under the influence of the Greenland anticyclone 

(positive anomaly of up to 25 mb) (Figure 4a.). At the middle troposphere level 

(500 mb) most of Europe was in a low geopotential field (negative anomaly up to 

250 m); in the south-western and north-eastern parts of the continent there were 

low geopotential nuclei acting (Figure 4b.). 

During this period the air mass dominating our country was warm and we 

can see a positive anomaly of about 10° in Oltenia (Figure 4c.). 
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a. b. c.  

Fig. 4. a) Sea level pressure composite anomaly (mb); b) 500 hPa geopotential height 

composite anomaly (m);c) Surface air temperature composite anomaly (K), 8-12.03.2013 

(http://www.esrl.noaa.gov/psd/cgi-bin/data/composites/comp.day.pl) 

 

This synoptic context determined in Oltenia a hot weather, particularly hot for this 

period. It rained in most of the territory, and there were local rain showers accompanied by 

thunder and, isolated, there were reports of hail (Amărăşti, Dolj County and Cujmir, Mehedinţi 

County). The maximum amount of cumulative rainfall was 37.2 mm at Polovragi. 

Temperatures were high, the highest of them being 21.7°C at Bechet on the 10
th
 of March 2013 

and the highest minimum being 10.2°C at Halânga in the morning of March the 9
th
, 2013 . 

 

2.2 Synoptic features of the period 22- 29 March 2013 

 

At the ground level (Figure 5a.) the northern half of the continent is in the 

Greenlandic anticyclone field (positive anomaly of up to 25 mb), the rest of the 

continent being situated in a low pressure field (negative anomaly of up to 22.5 mb). 

At 500 mb level (Figure 5b.) most of Europe was in a low geopotential field 

(negative anomaly ~150 m), except the northwestern and the southern extremes of 

the continent situated under a high geopotential field (positive anomaly up to 150 m). 

a. b. c.  

Fig. 5. a)  Sea level pressure composite anomaly (mb); b) 500 hPa geopotential 

height composite anomaly (m);c) Surface air temperature composite anomaly (K)22-

29.03.2013 (http://www.esrl.noaa.gov/psd/cgi-bin/data/composites/comp.day.pl) 

 

Romania was in the contact zone between the two baric ground fields, and 

we can observe convergence between the circulation at the ground level and in the 

middle troposphere. During this period, the air mass dominating our country was 

cold, the negative anomaly being situated between -6°C and -10°C (Figure 5c.). 

In Oltenia this period started with a weather cooling (22
nd

 to 24
th
 of 

March), when isolated there were small amounts of precipitation manifested as 

http://www.esrl.noaa.gov/psd/cgi-bin/data/composites/comp.day.pl
http://www.esrl.noaa.gov/psd/cgi-bin/data/composites/comp.day.pl
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rain, sleet and snow. The wind presented sustained intensification predominantly 

from the western sector, on the 22
nd

 and 23
rd

 of March, with a maximum gust of 86 

km/h at Băileşti on the 22
nd

 of March 2013. Maximum temperatures ranged 

between 2.2°C at Polovragi on March the 24
th
 and 12°C in Slatina on March the 

23
rd

, and the minimum between -3°C in Drăgăşani  (March the 24
th
) and 5.8°C at 

Tg. Logreşti (March the 22
nd

). 

The interval 25-29 March 2013 is characterized by an extremely cold 

weather, with winter specific weather events (snow resulting in deposits of snow 

layers, ice, blizzard) and it will be subject of the case study. 

 

3. Case study: March 25
th

 to 29
th

, 2013 

 

From a synoptic point of view, the last decade of March 2013 was 

characterized by the intense activity of the Greenlandic anticyclone originating in 

northern Europe, by the presence of a cyclonic series in most of the continent and by a 

weak activity of the Azores High. From the analysis of the operational maps on 

24.03.2013 (not shown), at 00 hour it could be noticed that at the ground level 

northern, central and south-eastern Europe were in the anticyclonic field, and at the 

north-east of the Black Sea was a cyclone in action, while the rest of the continent was 

under the influence of the cyclone centered in the Atlantic Ocean; also in the central-

western basin of the Mediterranean was a centre of 1000 mb. Northwestern Romania 

was under the influence of Greenlandic anticyclone ridge. In altitude, at 500 mb level, 

in the southern part of the continent there was a high geopotential field with an 

extended ridge to the northern part of the Alps, and between Scandinavia and 

Greenland there was an isolated high geopotential centre (the anticyclone was extended 

in elevation to the 500 mb level). It was observed that there was a blocking 

configuration in the western part of the continent, which allowed the cold air from the 

frontal part of the ridge up to over central Europe. The rest of Europe was in a low 

geopotential field with a valley floor extended over Spain (facilitating the flowing of 

cold air through the Western Bay of Biscay to the Mediterranean Sea), and in the east 

until over Asia Minor and Armenia. Romania was situated at the contact between the 

two geopotential fields, the air circulation at this level being north-westerly.  

On 25 March at 12 UTC both at the ground and in altitude the fields did not 

suffer significant changes. The cyclone located in the Tyrrhenian Sea has shifted 

eastward to the Adriatic Sea, and in western Romania operated a cyclonic nucleus of 

1005 mb (Figure 6 a.); in altitude we can see the widening of the low geopotential 

nucleus situated above Italy (Figure 6 b., c.). The structure of the Jet Stream maintained 

the cyclonic activity in the Mediterranean Sea, the presence of the atmospheric front 

over our country being well illustrated by the satellite images (Figure 6 d.). 

The analysis of the vertical structure of the troposphere, using the upper air 

sounding observation shown in Figure 7, confirms the advection of cold air from the 

eastern sector up to the level of 925 mb; it reveals the existence of a thermal inversion 

(between 900 - 850 mb and 790 - 770 mb) and the presence of a layer of ~ 100 mb in 
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which the air is saturated. Also, we can observe the vertical wind rotation with an 

eastern component at the ground and a western component in the mid-troposphere. 
 

a. b. c. d.  

Fig. 6. Real maps from 25.03.2013, 12 UTC: a.) Sea level pressure (mb), b.) 

Geopotential (damgp), temperature (°C) and the wind at 500 mb level, c.) Geopotential 

(damgp), temperature (°C), the saturation deficit and the wind at 700 mb level (internal 

material processing), d.) water vapour (WV6) satellite imagery and the isotachs at 300 

mb level (http://eumetrain.org/eport/archive_euro) 

 

This synoptic situation is generating blizzards in the southern and southeastern 

Romania. Thus, the warmer tropical air glides easier above the colder polar continental 

one, which moves forward at the ground level. The forced ascension of hot air above the 

cold one, causes a rapid condensation of water vapors, resulting in a pronounced 

cloudiness, which lead to precipitations falling predominantly as snow (Drăghici, 1988). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig. 7. Atmospheric sounding at Bucharest dated 25.03.2013, 12 (elaborated by 

the University of Wyoming http://weather.uwyo.edu/upperair/sounding.html) 

 

For the mesoscale analysis of the day of March 25
th
, the ALARO limited 

area model outputs were used, for low pressure fields at sea level, the geopotential 

at the 850 and the 500 mb level (Figure 8). 

Analyzing the baric configuration from 12 UTC on 25
th
 of March 2013, at sea 

level, for Romania, the baric gradient can be seen, achieving the coupling between the 

two baric structures, the Mediterranean Depression and the ridge of the anticyclonic 

field originating in Greenland. In the middle troposphere, at the 500 hPa level, 

 

 

http://eumetrain.org/eport/archive_euro
http://weather.uwyo.edu/upperair/sounding.html
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Romania was still under the influence of the ridge of geopotential, and in the following 

hours, by its withdrawal eastwards, to be situated in the front of the valley bed. 

Regarding the air circulation on the tropospheric column, it has slightly 

modified from one level to another, thus at the 850 mb level the circulation was 

southerly and at the 500 mb level it was south-westerly. 

 
 

a.  b. c.   
 

Fig. 8.  ALARO limited area model outputs for the fields of pressure at sea level 

(a.), geopotential at the 500 mb level(b.) and at the 850 mb level(c.) 

 

In Oltenia the weather was cloudy and particularly cold: the negative 

thermal deviation being up to -16ºC between the registered temperature values and 

the average multiannual temperature values recorded for this period, the cooling 

index (CI) reaching the value of about  -18. 

Precipitation under the form of snow fell on extended areas, and a layer of snow 

deposited. The wind presented local intensification, predominantly from the eastern 

sector, and in the southern part of the region, manifested in isolated blizzards (Figure 9). 

During this period the snow layer was between 4 and 19 cm, while in the 

last 30 years a snow layer was deposited in the mentioned period only in 1993, 

1995, 1997 and 1998. 

 

5.CONCLUSION 

 

The distribution of the barometric centers in northern Europe (depression 

above Russia and anticyclone over the northern part of the continent) favored a 

north-eastern circulation, facilitating the penetration of cold air over our country. 

The blizzard, a mesoscale phenomenon associated with this type of 

movement, is related to the coupling between a Mediterranean cyclone and the 

ridge of the Greenlandic cyclone. 

The interval 25-29 March 2013 can be defined for Oltenia as an episode of 

extreme weather due to specific winter phenomena - blizzard, snow layer (a 

maximum thickness of 19 cm at Drăgăşani), negative thermal anomalies up to 16ºC 

and very low cooling index values for this period of the year. 
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a. b.  

 

Fig. 9. The meteorological parameters in Oltenia for the day of 25
th

 of March, 

2013(a.), CI had values of -18 near Slatina (b.) 

 

Unfavorable weather conditions (intensification of wind, snow blizzard and 

sharp cooling) caused by this episode, indicated by yellow and orange codes by the 

National Meteorological Administration, disrupted socio-economic activities in Oltenia. 

The analysis of such an episode is useful in casework and can help improve forecasts. 
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