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ABSTRACT. – Considerations on weather instability in Oltenia in the 

interval 27 – 31 July 2014. The summer of 2014 has been marked by the 

excessively rainy months of June and July, in which nine rainy periods were 

registered, of which five have been with pouring rains. There have been fast 

flooding, which caused significant damages in Oltenia. This paper analyzes the 

interval with the most intense pouring rains in the summer of 2014 and their 

effects on the territory. This paper is useful for the study of weather condition 

variability and climate in the South-West of the country.  
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1. INTRODUCTION 
 

July, also called Oven, is characterized as being the warmest month of the 

year, and is indeed the most representative for the summer season. Days in July are 

warmer than in June, and the degree of instability is slightly reduced in most areas 

of the country, because above the South-East of Europe, both the thalweg of the 

wide depression area in the South-West of Asia and the ridge of Northern-African 

Anticyclone, as well as the ridge of Azores High are often acting. The work is a 

part of the general study subject of CMR Oltenia regarding the severe 

meteorological phenomena in the South-West of Romania and climate variability, 

and the researchers from this center have brought significant contributions to the 

development of these studies (Marinică, 2006; Octavia Bogdan, Marinică; 2007, 

Sandu, Elena Mateescu, Marinică, Vătămanu; 2012). 

For this study, we used the data from CMR Oltenia archive, the maps from 

CMR operational flow, prognostic materials, forecasting models outputs, radar and 

satellite images, etc. 

 

2. DATA, METHODS AND RESULTS 

 

2.1. Weather instability in Oltenia in the interval 27-31 July 2014 – 

case study 
 

The quantitatively significant showers have caused flooding in many 

counties in Oltenia region. There have been issued cautions and warnings for 

severe atmospheric instability, showers, frequent thunders and short-term wind 
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gusts which turned into thunder storm. These phenomena were described in press 

and mass-media at that time. 

Analysis of real and probable synoptic materials during pouring rains 

registered in the interval 27-31 July 2014  

Analysis of real materials 

Synoptic situation on the ground on 27 July 2014 at 00 UTC 

At this time the ridge of Azores High 

was above Central, Western and Northern 

Europe, showing a well developed nucleus over 

Scandinavian Peninsula; the rest of Europe was 

in depression fields. Romania was at the contact 

between the two fields with values about 1015 

mb (Fig. 1). A weak depression thalweg was 

extended from Mediterranean Sea over Central 

Europe to Northern Britain. 

Synoptic situation at 850 hPa level on 

27 July 2014 at  00 UTC.   

At this level, geopotential field 

topography was similar to the pressure field 

on the ground level, the geopotential field was high, being situated above Azores 

High with core values exceeding 156 damgp, as well as the field above Eastern 

Europe and Scandinavian Peninsula with values exceeding 158 damgp. A low 

geopotential nucleus was positioned above the North of Great Britain, which had 

core values of 148 damgp. A well-defined low geopotential nucleus was positioned 

above the North of Italy, which had a core value of 147 damgp (Fig. 2).   

Synoptic situation in altitude at the level of 500 hPa  on 27 July .2014, at 

00 UTC. 

At this time, the South-Eastern Europe was dominated by a high geopotential 

field. Western and North-Eastern Europe were in a low geopotential field with 

several nuclei: one was positioned in the North of Great Britain with a core value of 

560 damgp; another one was positioned above the Mediterranean Sea with a core 

value of 572 damgp and the last one was located above the Eastern Europe Plain with 

a core value of 536 damgp. Atmospheric circulation at this level was a blocking one 

(the isohypse of 580 damgp has the shape of “Ω” letter)(Fig. 3). 

 

Fig. 3. 

Geopotential 

field at the level 

of 500 hPa over 

Europe on 27 

July 2014, at 00 

UTC (according  

to CMR Oltenia 

archive) 

Fig. 2. 
Geopotential field 

at the level of 850 

hPa over Europe 

on 27 July 2014, 

at 00 UTC 

(according  to 

CMR Oltenia 

archive) 

Fig. 1. Pressure and temperature 

field on ground level above Europe 

on 27 July 2014 at 00 UTC 

(according to  CMR Oltenia archive) 
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At this level for Oltenia, the air flow was from South-West, bringing 

mP+mT air masses rich in water vapors with a high potential for precipitation. 

Later on, the blockage moved slowly towards East, and the geopotential thalweg 

above the Western Europe crossed our country. At 05 UTC on 27 July 2014, the 

cloudy system associated to the Mediterranean Cyclone was located in the South-

West of Romania (Fig. 4). At 19 UTC, the cloudy system associated to this cyclone 

was extremely well developed and was extended over a large part of Romania and 

over almost all Northern Scandinavian Peninsula (Fig. 5). 

  We observe the fast development of this cloudy system and the increase of 

precipitation degree and the rainfall area. 

The most intense rainfalls were registered in the South-West of the country, 

especially in Oltenia in the night of 27/28 July with an average for the entire region 

of  36.1 l/m
2
 and on 28 July 2014 with an average for the whole region of 26.3 l/m

2
 

(Fig. 4, 5, 6 and 7). For the interval 27 July 2014 at 18 UTC-28 July 2014 at 00 UTC, 

the situation of intense rainfalls and the area of these rainfalls were very well 

predicted by ALARO model according to the input data on 27 July 2014 at 00 UTC 

(Fig. 8), which is in a good accordance to the reality (Fig. 6, 7 and 9).  

 
 

 
 

Fig. 6. Rainfall area registered in the 

interval 27 July 2014 at 06 -28 July at 06 

(meteorological stations, weather stations, 

hydro stations)  

(according to NMA Bucharest) 

  
 

Fig. 7. Rainfall area registered in the 

interval 28 July 2014 at 06-29 July at 06  

(meteorological  stations, weather 

stations, hydro stations)  

(according to NMA Bucharest) 

 

Fig. 4. Cloudy systems over Europe 

on 27 July 2014 at 05 UTC 
Fig. 5. Cloudy systems over Europe on 

27 July 2014, at 19  UTC 

 



432 

 

  

Fig. 8. Probable 

situations of rainfall field 

in Romania for the 

interval 27 July 2014 at 

18  UTC-28 July 2014 at 

00  UTC and 28 July 

2014 at 06  UTC-28 July 

2014 at 18, according to 

ALARO model with 

input data on 27 July 

2014 at 00 UTC 

(according to NMA 

Bucharest). 
 

The pressure fields, geopotential, humidity 

and cloudiness have been quite well predicted by 

all forecasting models.  

These meteorological phenomena have 

been announced in good time by NMA through 

yellow and orange code warnings.  

Synoptic situation on the ground on 28 

July 2014 at 00 UTC. 

At this time, the anticyclonic field 

separated, therefore the anticyclonic nucleus from 

the North of Europe continued to move slowly 

towards East and South-East, becoming an East 

European Anticyclone (Fig. 10). The Mediterranean 

Sea was dominated by a wide and weak cyclonic 

field, connected with the cyclone field in the North 

of Europe through a depression Couloir. A weak 

cyclone centre, with core values below 1011 hPa, 

can be observed above Italy (Fig. 10).   

At the level of 850 hPa on 28 July 2014 at 00  

UTC, the geopotential field is keeping the same 

arrangement of geopotential nuclei as that on 27 

July 2014 at 00 UTC, with the exception that the 

high geopotential girdle was interrupted over the 

English Channel and North Sea. We observe the 

large thalweg of the low geopotential field made by 

the isohypse of 152 damgp, highly extended 

towards South up to Southern Italy and Balkan 

Peninsula, and in this thalweg, over Southern Italy 

and Adriatic Sea a low geopotential nucleus is 

positioned with core values of about 148 damgp 

(Fig. 11). 

Fig. 10.  Pressure and 

temperature field on ground level 

above Europe on 28 July 2014 at 

00 UTC  

Fig. 11. Geopotenial field at the 

level of 850hPa over Europe on 

27July 2014,at  00 UTC 

(according to CMR  archive) 

Fig. 9. The field of precipitation 

intensity on 27 July 2014 at 

22:12  UTC  
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At this level we can observe the warm and wet (mT) air advection over the 

Mediterranean Sea with temperatures between 18° and 20 °C.  

Synoptic situation in altitude at the level of 

500 hPa on 28 July 2014 at 00  UTC.  

Northern Europe maintained within a low 

geopotential field with an extended thalweg up 

above Germany; the low geopotential nucleus went 

down up to Western Romania. The rest of the 

continent maintained within a high geopotential 

field with extended ridge up above the White Sea. 

Romania remained in a high geopotential 

field, without significant variations and with values 

about 580 damgp (Fig. 12). As a consequence of 

severe weather instability, in the interval 27 July 

2014 at 09– 28 July 2014 at 09 , there were rainfalls in Oltenia on extended areas, 

and sometimes heavy rain falls, thunders and short term wind gusts, rain storm, the 

maximum wind gust being of 68 km/h in Slatina and Voineasa. The maximum 

quantity of precipitation registered were 112,6 l/m
2
 in Sadu (Gorj County). Hail fell 

sparsely (6 mm in Polovragi and 3 mm in Baia de Fier, Gorj County).  
 

Table 1. Maximum quantities of precipitation registered in Oltenia Counties in the interval 

27 July 2014 at 09 AM – 28 July 2014 at 09 AM (according to CMR Oltenia) 

 

County 
Maximum quantity of precipitation 

registered at meteorological stations (l/m2) 
Maximum quantity of precipitation 

registered at hydro/ pluvial stations (l/m2): 

DOLJ 76.4 Calafat 67.5 Gabru 

GORJ 69 Polovragi 112.6 Sadu 

MEHEDINŢI 48.4 Bâcleş 76.4 Corcova and Balta 

OLT 0.4 Slatina 66.5 Potcoava 

VÂLCEA 77.9 Voineasa 98.2 Malaia 

 

 In the interval 28 July 2014 at 09– 29 July 2014 at 09, in Oltenia weather 

remained unstable. There have been showers on extended areas, and sometimes 

pouring rains, thunders and short term wind gusts, which have been temporarily rains 

storms, the maximum wind gust being of 65 km/h in Drăgăşani. The maximum 

quantity of precipitation registered was of 76,2 l/m
2
 at Polovragi pluviometric station 

(Gorj County),  and in the mountains it was of 77.7 l/m
2
 in Ob. Lotrului.  

 

Table  2. Maximum  quantities of precipitation registered in Oltenia Counties in the 

interval 28 July 2014 at 09 AM – 29 July 2014 at 09 AM (according to CMR Oltenia) 
 

County 
Maximum quantity of precipitation 

registered at meteorological stations (l/m2) 
Maximum quantity of precipitation 

registered at hydro/ pluvial stations (l/m2): 

DOLJ Craiova (26,8) Pieleşti (73,9) 

GORJ Polovragi (62,4) Polovragi (76,2) 

MEHEDINŢI Bâcleş (13,2) Tirmigani (56,8) 

OLT Slatina (18,4) Gropşani (66,5) 

VÂLCEA 
Voineasa (53,7)  

mountain: Ob. Lotrului (77,7) 
Vaideeni (75,0) 

Fig. 12. Geopotenial field at 

teh level of 500 hPa over 

Europe on 28 July 2014, at 

00 UTC(according to CMR  

archive) 
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Effects in territory according to: ISU Dolj, 10 localities where houses 

were flooded, including in Craiova Municipality; 

-ISU Gorj, 7 localities where there were floods, including Tg. Jiu 

Municipality; 

- ISU Olt: 5 localities where there were floods; 

- ISU Vâlcea: 18 localities where there were floods and a village without 

electricity. 

The rainfalls during this period occurred mainly after 14 UTC on 28 July 

2014 when the cloudy system was extremely consistent over Oltenia and with a 

high precipitation potential. 

In the interval 29 July 2014 at 09 AM – 30 July 2014 at 09 AM in Oltenia 

rains were quantitatively significant especially in the North and East of the region, 

locally, especially in the Eastern half of the region where there were showers, 

which sparsely were pouring and thunder storms. The maximum quantity of 

precipitation registered was of 70.6 l/m
2
 in Olăneşti Băi (Vâlcea county), and in 

the mountains where it was 42.4 l/m
2 
in Ob. Lotrului. 

 
Table 3. Maximum quantities of precipitation registered in Oltenia Counties in the interval 

29 July 2014 at 09 AM – 30 July 2014 at 09 AM (according to CMR Oltenia) 

 

County 
Maximum quantity of precipitation 

registered at meteorological stations (l/m2) 

Maximum quantity of precipitation 

registered at hydro/ pluvial stations (l/m2): 

DOLJ - - - - 

GORJ   Polovragi 28.2  Polovragi 38.1  

MEHEDINŢI - - - - 

OLT   Slatina 7.8 Căzăneşti 66.0 

VÂLCEA   Ob. Lotrului 42.4 Olăneşti Băi 70.6 

 

Effects in territory according to : ISU Olt: 91 people evacuated; 

- ISU Vâlcea: 2 houses destroyed by flooding.  

In the interval 30 July 2014 at 09 AM – 31 July 2014 at 09 AM in Oltenia 

there was a weather improvement, and then there were registered quantitatively 

significant rainfalls in the interval 31 July 2014 at 09 AM – 01 August 2014 at 09  

AM, therefore it is useful to compare the sums of precipitation registered in Oltenia 

in the interval 26 July 2014 at 09 AM – 01 August 2014 at 09 AM. 

 
Table 4. Maximum quantities of precipitation registered in Oltenia Counties in the interval 

30 July 2014 at 09 AM – 01 August 2014 at 09 AM (according to CMR Oltenia) 

 

County 
Maximum quantity of precipitation 

registered at meteorological stations (l/m2) 

Maximum quantity of precipitation registered 

at hydro/ pluvial stations (l/m2): 

DOLJ Băileşti (44.8). Calafat(40.7) 
Afumaţi (78.5). Goicea (70.0). Zăval (46.4). 

Cetate (31.4). Călugărei (31.8). Breasta (31.0) 

GORJ Apa Neagră (2.4) Stolojani(15.9) 

MEHEDINŢI Bâcleş (33.0) Cujmir(43.7). Gruia(28.5) 

OLT Caracal (2.4) Balş (2.5) 

VÂLCEA Voineasa (1.2)  Malaia (7.2) 
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Table 5. Quantities of precipitation registered in Oltenia, in the interval 26-31 July 2014 

 

Weather Station 
Date 

Quantity N Δ=S-N Δ% 
26 27 28 29 30 31 

Dr.Tr.Severin - 26.8 0.6 - 4.6 18.6 50.6 49.3 1.3 2.6 

Calafat - 76.4 1.4 - - 40.7 118.5 45.6 72.9 159.9 

Bechet - 0.8 4.4 - - 21 26.2 46.6 -20.4 -43.8 

Băilești - 48.4 4.3 - 0.1 44.8 97.6 45 52.6 116.9 

Caracal - - 12 0.2 - 2.4 14.6 53.8 -39.2 -72.9 

Craiova 2.4 25.2 26.8 - - 12.6 67 51.4 15.6 30.4 

Slatina 32 0.4 18.4 7.8 - - 58.6 57.5 1.1 1.9 

Bâcleș 25.5 48.4 13.2 - 2.1 33 122.2 47.1 75.1 159.4 

Tg. Logrești - 35 28.2 0.2 - 0.2 63.6 49.5 14.1 28.5 

Drăgășani 2.4 13.4 40.6 12.6 - 0.6 69.6 51.6 18 34.9 

Apa Neagră 5 31 44.8 1 38 2.4 122.2 72.7 49.5 68.1 

Tg. Jiu 3.8 43 34.4 2.2 8 0.4 91.8 61.9 29.9 48.3 

Polovragi - 69 62.4 28.2 - - 159.6 88.9 70.7 79.5 

Rm. Vâlcea 26.8 10.8 32.8 21 - - 91.4 98 -6.6 -6.7 

Voineasa 26.4 77.9 53.7 25.3 - 1.2 184.5 88.6 95.9 108.2 

Parâng 27.4 35 43 45.4 - 0.4 151.2 132.1 19.1 14.5 

Media Oltenia 16.9 36.1 26.3 14.4 10.6 13.7 93.1 65.0 28.1 43.2 

Halânga 1.3 35.5 2 - 12.8 19 70.6  70.6  

Ob. Lotrului 38.9 35.7 77.7 42.4 0.1 - 194.8  194.8  

                                                                                              
 (Source: processed data) 

 In this interval of severe weather instability, significant quantities of 

precipitation were comprised between 50.6 l/m
2
 in Dr. Tr. Severin and 184.5 l/m

2
 

in Voineasa, and in the mountainous area there were 194.8 l/m
2
 in Ob. Lotrului. 

These values highly exceeded the monthly multiannual values with percentages 

comprised between 1.9% in Slatina and 159.4 % in Bâcleș (Table 5). 

 Yellow and orange code warnings were issued for hydrological floods on 

the rivers from Oltenia and East Muntenia (Fig. 13 and 14) for different intervals of 

time depending on rain intensity and water level on rivers.   

 

 
 

Fig. 13. Hydrological warning of yellow and 

orange code for the interval 28 July 2014 at 15 

UTC -  29 July 2014 at 16 UTC 

 (according to Bucharest INHGA archive). 

 
 

Fig. 14. Hydrological warning of yellow and 

orange code for the  interval 30 July 2014 at 14 

UTC -  01 August 2014 at 14 UTC 

 (according to  Bucharest INHGA archive) 
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3. CONCLUSIONS 

 

The Mediterranean Cyclone evolved at intermediate levels in atmosphere, 

without a clear correspondent to the ground level and had a rich supply with moist air 

from three directions (South, South-West (in altitude) and North-East and South-East 

in the lower troposphere), which led to precipitation intervals in which the rains were 

pouring rains, and the interaction with high relief forms highly contributed to the 

intensification of precipitation. There were intense rains in the East and North of the 

region where there were registered the highest quantities of precipitation, according 

to the values recorded at meteorological stations, weather stations and hydrometrics 

stations. In the night of 27/28 July strong floods occurred in the following localities: 

in Novaci on Gilort river, in Băile Olănești, in some communes from the North of 

Arges County, in Vaideeni on Luncavăț, in some communes on Cerna, on Bistrița, 

etc. Meteorological warnings were issued of abundant precipitation of yellow and 

orange code, and hydrological warnings of orange and red code.  

In the area affected by intense precipitation, during this interval with rains 

(26-31 July), the quantities of precipitation were comprised between 52.7 l/m
2 

in 

Băilești and 200.2 l/m
2 
in Ob. Lotrului, and the mean for the entire region was 81.9 

l/m
2, 

thus being the highest mean of all summer during an interval with rains.   

The rainiest day was 27 July (the maximum quantity of precipitation was 

of 112.6 l/m
2
 in Polovragi).  

The quantities of precipitation registered in this interval highly exceeded the 

normal monthly values and were comprised between 50.6 l/m
2 
in Dr. Tr. Severin and 

184.5 l/m
2 

in Voineasa, and the positive percentage deviations from the normal 

values have been up to 159.8% in Bâcleș. The extremely abundant rains in July 2014 

caused floods, damaged houses, roads and bridges, river bank erosions, etc.  

Monthly amounts of precipitations registered in July 2014, at 

meteorological stations in Oltenia were comprised between 77.9 l/m
2
 in Caracal in 

the South-East of the region and 325.6 l/m
2
 in Polovragi in the Subcarpathian area.  

The analyzed case shows that even in situations when the Mediterranean 

Cyclones evolve at intermediate levels in the atmosphere, without a ground 

correspondent, they can produce significant quantities of precipitation, rains might 

be pouring, and this is why each situation of atmospheric instability needs to be 

treated very carefully. 
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