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CONSIDERATIONS ON CLIMATIC CONDITIONS IN OLTENIA
DURING THE WINTER OF 2011-2012

MARINICA Ion, CHIMISLIU Cornelia, MARINICA Andreea Floriana

Abstract. The paper analyses the atypical climatic evolution during the winter of 2011-2012, caused by the radical weather change
occurred on January 25, 2011. The excessively droughty autumn of 2011, and the warmish December, was followed by a warmish
January in the first 25 days, and afterwards, the thermal time type has suddenly changed. The excessively cold interval January 26,
2011-February 15, 2012 caused the death of many people in the whole country and in the entire European continent, as well as
significant material damages. Consequently, this short period of severe winter has been one of the coldest periods in the history of the
climatic observations. The analysis is a continuation of some extended studies on the growing climatic oscillations and risks as a
consequence of the climatic variability increase in the south-west of Romania. The paper is useful for a broad category of specialists
interested in the climatic, climatic risks and agroclimatic field.

Keywords: atypical climatic evolution, monthly temperature means, Hellman criterion, severe winter phenomena, vegetative
processes.

Rezumat. Consideratii privind conditiile climatice in Oltenia din iarna 2011-2012. in lucrare este analizata evolutia
climatica atipica din iarna 2011-2012, determinatd de schimbarea radicald a vremii survenitd in data de 25 ianuarie 2011. Dupa
toamna excesiv de secetoasa 2011, dupa luna decembrie in ansamblul sdu calduroasa, a urmat luna ianuarie cdlduroasa in primele 25
de zile, apoi schimbarea brusca a tipului de timp termic. Intervalul excesiv de rece 26 ianuarie 2011-15 februarie 2012 a provocat
numeroase victime umane in intreaga tara si la nivelul intregului continent Europa, ca si insemnate pagube materiale, situand acest
episod scurt de iarna severa ca unul dintre cele mai reci din istoria observatiilor climatice. Analiza este o continuare a unor studii
extinse privind oscilatiile si riscurile climatice tot mai numeroase ca urmare a cresterii variabilitatii climatice in sud-vestul Romaniei.
Lucrarea este utila unei categorii largi de specialisti interesati de domeniul climei, riscului climatic si agroclimatic.

Cuvinte cheie: evolutie climaticd atipica, medii lunare de temperatura, criteriul Hellmann, fenomene de iarnd severa, procese
vegetative.

INTRODUCTION

The extremely warmish autumn of 2011 in the first half and excessively droughty in the second half was
followed by the warm winter of 2011-2012 in December and in most of January. Then, the radical change of the
thermal regime starting with December 26, 2011 marked an extreme climatic anomaly, during which (January 26, 2011
- February 15, 2012) not only in Romania, but also in the entire European continent, the excessive frost of 14 days
caused the death of many people. This type of climatic evolution is an extremely dangerous climatic risk, because most
of the population was caught unprepared from different points of view by the fast setting of the excessively cold
weather. In consequence, there have been not only human victims, but also significant material damages, caused by the
two snowstorms. Because of these snowstorms a thick snow layer was laid on the ground, the roads and access roads
were blocked, and the schools and some important traffic arteries were closed. The aforementioned interval clearly
stands out from most of the winter as a thermal and excessive anomaly, which occurred fast. The paper is a continuation
of some extended studies on the growing climatic oscillations and risks as a consequence of the climatic variability
increase in the south-west of Romania, as well as of their effects on the environment, society and bioclimate in general
(BOGDAN et al., 2008, 2010; BOGDAN & MARINICA 2009; MARINICA & CHIMISLIU 2008; MARINICA ef al., 2010, 2011).

MATERIAL AND METHODS

For this paper we analysed the data from Oltenia MRC Archive, the results of the daily processing with special
software from the weather forecast, the current maps from the operative activity, and those provided by the analysis and
forecast international centers and NAM Bucharest (National Administration of Meteorology). We used the facilities
provided by Office for drawing the tables and charts. The paper analyses the climatic conditions during the winter of
2011-2012, on the basis of the thermal and pluviometric regime of December 2011, January and February 2012 and the
thermal and pluviometric regime on the whole of the winter of 2011-2012.

RESULTS
la. The thermal regime of December 2011. In December 2011, air temperature means were comprised
between -1.2°C at Voineasa (the only negative mean excepting the mountainous area) and 3.6°C, and their deviations

from the multiannual means were comprised between 0.7°C at Voineasa and 3.6°C at Calafat. According to Hellmann
criterion, the thermal time type in December 2011 at the meteorological stations in Oltenia was comprised between
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normal (N) at Voineasa and warm (W)'. The monthly temperature mean for the entire region was 1.8°C, and its
deviation from the multiannual mean was 1.9°C, which classifies December as a warmish month for the entire region
(Table 1). The monthly minimum air temperatures were comprised between -12.5°C at Voineasa registered on
December 24 and -5.4°C registered at Caracal on December 1. In the area with the altitude <250 m the monthly
minimum temperature values were registered during the episodic cooling in the first part of the month (the interval
December 1-2, immediately followed by a weather warming), and those from the high area were registered during the
episodic cooling in the interval December 24-27.

Table 1. The air thermal regime” and the minimum thermal values at the soil surface in December 2011, in Oltenia.
Tabel 1. Regimul termic al aerului si minimele termice la suprafata solului in luna decembrie 2011, in Oltenia.

Weather station | Hm | NXII | M | AT-M-N | CH minT maxT minl Soi
°C Date °C Date °C Date

Dr. Tr. Severin 77 1.4 3.2 1.8 WS -6.0 2 16.7 4 -7.8 2
Calafat 66 1.0 3.6 2.6 w -6.2 2 19.8 4 -9.4 1
Bechet 65 0.4 2.2 1.8 WS -8.2 2 19.9 5 -8.0 1;2;3
Biilesti 56 0.4 2.9 2.5 W -8.2 2 20.1 5 -10 25
Caracal 112 -0.1 2.5 2.6 W -5.4 1 17.9 4 -8.1 1
Craiova 190 0.1 2.3 2.2 W -7.0 27 16.8 5 -6.0 1
Slatina 165 0.3 2.2 1.9 ‘WS -6.8 1 14.7 4 -6.7 2
Bacles 309 -0.4 2.5 2.9 W -6.9 24 16.5 5 - -
Tg. Logresti 262 0.1 1.3 1.2 WS -9.7 1 15.6 3 -10.7 1
Dragasani 280 0.6 2.8 2.2 w -6.0 27 13.6 11 -8.2 27
Apa Neagra 250 0.1 1.2 1.1 WS -10.2 1 15.0 4 -10.2 1
Tg. Jiu 210 0.1 1.7 1.6 WS -8.9 24 14.8 4 -10.4 1
Polovragi 546 0.1 1.9 1.8 WS -7.4 24 13.3 4 -9.6 1
Rm. Vilcea 243 0.5 2.4 1.9 WS -6.5 24 13.5 11 -7.0 1
Voineasa 573 -1.9 -1.2 0.7 N -12.5 24 11.2 5 - -
Parang 1585 -3.7 -2.0 1.7 WS -12.6 24 7.9 2 - -
Media Oltenia - -0.1 1.8 1.9 WS -8.0 - 15.5 - -8.6 -
Obarsia Lotrului 1348 -4.9 -3.5 1.4 WS -17.5 22 9.1 1 - -

The maximum thermal values were comprised between 11.2°C at Voineasa registered on December 5 and
20.1°C at Bailesti on the same date. The monthly minimum thermal values at the soil surface were mostly registered in
the first two days of the month and were comprised between -6.0°C at Craiova on December 1 and -10.7°C at Tg.
Logresti on the same date. In this interval the phenomenon of frozen soil occurred and then, starting with December 3,
the thaw occurred. In figure 1 there are represented the air temperature variation, the daily means, daily minimum and
maximum temperatures mean, calculated for the entire region in December 2011. There were registered 23 days in
which the daily means were positive and only 8 days with negative means (Fig. 1).

1.b. The pluviometric regime of December 2011. The monthly quantities of precipitations registered in
December 2011 were comprised between 12.0 I/m” at Bechet and 44.9 1/m” at Apa Neagra; the percentage deviation
from the normal values were comprised between -69.7% at Bacles in Mehedinti Hills and -25.7% at Polovragi in the
Subcarpathian depression area, and in the submountainous area -77.5% at Voineasa (Table 2). In the mountainous area
the smallest deviation (23.8%) was registered at Pardng. According to Hellmann criterion, the pluviometric time type at
the meteorological stations in Oltenia was comprised between droughty (D) at Craiova, Polovragi and Parang and
excessively droughty (ED) at Bechet, Bacles, Tg. Logresti, Polovragi and Voineasa. The overall mean for the entire
Oltenia region was 25.2 1/m’, and its percentage deviation from the normal value was -50.7%, which shows that for the
entire Oltenia region December 2011 was a droughty month, thus confirming the extension of the excessive drought of
the autumn of 2011, in the first month of winter. However, due to the low air thermal regime and the low water
consumption by the vegetal carpet the water soil reserve in the layer of 0-50 cm on December 28, 2011 was almost
satisfactory (AS)’ in the central and south-west of Oltenia and almost optimum in the north-west and south-east (Fig. 2).

! The thermal time types according to Hellmann criterion are: excessively warm (EW), very warm (VW), warm (W), warmish (WS), normal (N), cool
(CO), cold (CL), very cold (VC) and excessively cold (EC).

? Hm=altitude of the meteorological station, NXII=monthly multiannual air temperature means in December, M=monthly air temperature means in
December 2011, AT=M-N is the deviation of December 2011 means from the monthly multiannual means, CH=Hellmann criterion, minT=the
monthly minimum temperature; maxT=the monthly maximum temperature.

3 PD=pedological drought, MD=moderate drought, AS=almost satisfactory, AlO=almost optimum, O=optimum (O) or very close of optimum (vcO)
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Figure 1. The air temperature variation, the daily means, daily minimum and maximum temperatures mean,
calculated for the entire region in December 2011. / Figura 1. Variatia temperaturii aerului, a mediilor zilnice, mediei minimelor
zilnice $i maximelor zilnice, calculate pentru intreaga regiune in decembrie 2011.

Table 2. Quantities of precipitations registered during the winter of 2011-2012 (¥), in comparison with the normal values.
Tabel 2. Cantitati de precipitatii Inregistrate in iarna 2011-2012 (X), comparativ cu valorile normale.

Weather Hm December 2011 January 2012 February 2012 Winter 2011 - 2012
station IXII | N A% | CH P | N A% | CH | ZII N A% | CH | W N A% | CH
Dr. Tr. Severin | 77 | 20.1 | 612 | -672 | ED | 445 | 514 | -134 | LD | 81.8 | 479 | 708 | ER | 1464 | 160.5 | -8.8 N

Calafat 66 | 248 455 | 455 | vD | 642 [404 | 589 | ER | 477 [ 380 | 255 | R | 1367 | 1239 | 103 | LR
Bechet 65 | 120 | 363 | 669 | ED | 813 [335] 1427 | ER | 299 | 348 [ -141 | LD | 1232 | 1046 | 178 | LR
Bailesti 56 | 237 | 468 | 494 | vD | 657 [385| 707 | ER | 470 [ 361 | 302 | VR | 1364 | 1214 | 124 | LR
Caracal 112 ] 228 [395 | 423 | vD | 817 [347] 1354 | ER | 352 [ 345 ] 20 | N [ 1397 | 1087 | 285 | VR
Craiova 190 297 [418 | 289 | D | 1089 [ 375 1904 | ER | 48.1 [ 304 | 582 | ER | 1867 | 109.7 | 702 | ER
Slatina 165] 221 [428 | 484 | vD | 726 [ 360 1017 | ER | 529 [ 384 | 378 | VR | 1476 | 1172 | 259 | R
Bacles 300 166 | 547 | 697 | ED | - [s0s| - - N I - - |aes | - -
Te. Logresti | 262 | 160 [ 448 | -643 | ED | 550 [359] 532 | ER | 700 | 410 [ 707 | ER | 1410 | 1217 | 159 | LR
Dragisani 280 | 209 [ 446 | 531 | ED | 580 [341] 700 | ER | 451 [ 354 | 274 | R [ 1240 | 1141 ] 87 | N
ApaNeaga | 250 | 449 [ 823 | 454 | vD | 818 | 709 | 154 [ LR | 1062 | 664 | 599 | ER | 2329 | 2196 | 61 | N
Te. Jiu 210 | 255 [ 640 | 602 | ED | 583 [539] 82 | N | 810 [ 520 558 | ER | 1648 [ 1699 | 30 | N
Polovragi sa6 | 417 [ 561 | 257 | D | 314 [489] 358 [vD | 508 [ 484 | 50 | N [ 1239 1534 [ -192] D
Rm.Valcea 243 279 [ 462 | 396 | vD | 460 [355] 297 | R | 643 | 384 | 674 | ER | 1382 | 1201 | 151 | LR
Voineasa s;3| 124 |55 -775 | ED | - [427] - - - |40 ] - - - s | - -
Paring 1585 416 | 546 | 238 | D | 888 [577] 539 | ER | 318 [ 477 [ 333 | vD | 1622 [ 1600 | 14 | N
MediaOltenia | - | 252 | 510 | 507 | ED | 670 |439] 527 | ER | 566 | 423 | 336 | VR | 1488 [ 1372 ] 85 | N

Legend: ZXII, ZI, £II, XW — the monthly precipitations from December 2011, January 2012, February 2012 and the winter of 2011-2012; N- the
normal value for the period 1901-1990, A% the deviation (%) and the pluviometric time type according to Hellmann criterion (CH).

2.a The thermal regime of January 2012

The monthly thermal means were comprised between -3.9°C at Voineasa and +0.8°C at Dr. Tr. Severin and
Calafat, and the deviations from the monthly multiannual means were comprised between 0.0°C at Apa Neagra and
2.6°C at Calafat. According to Hellmann criterion, the thermal time types in January 2012 at the meteorological stations
were comprised between normal (N) in the hilly and Subcarpathian depression area (Tg. Logresti, Apa Neagra, Tg Jiu,
Polovragi) and warm (W) in the Oltenia Plain and Mehedinti Hills (Calafat, Bailesti, Caracal, Bacles). The overall
monthly mean for the entire region was -1.6°C, and its deviation from the normal mean was 1.2°C, which according to
Hellmann criterion led to the conclusion that January 2012 was warm (W).

The monthly maximum air temperatures were registered in the first part of the month (2-4 January) and in the
second decade (on January 23) and were comprised between 11.6°C at Drigasani and Apa Neagra and 16.1°C at
Calafat, and the maximum temperatures mean was 12.4°C.
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Figure 2. The water soil reserve in the layer of 0-50 cm in the autumn wheat crop on December 28, 2011
(according to NAM Bucharest). / Figura 2. Rezerva de apa din sol in stratul 0-50 cm in cultura graului de toamna la data de 28
decembrie 2011 (dupa ANM Bucuresti).

The monthly minimum air temperatures were registered in the last day of the month and were comprised
between -24.6°C at Apa Neagra in the Subcarpathian depression and -16.6°C at Dr. Tr. Severin and Parang, and the
monthly minimum temperatures mean was -20.5°C. The thermal minimum temperatures were caused by the intense
cold wave from the end of January and the first decade of February, and the cooling process started in the night of 26/27
January 2012 (Table 3 and Fig. 3).

The monthly minimum temperature values at the soil surface were comprised between -27.8°C at Caracal and -
18.3°C at Rm. Valcea being registered on January 31 (with a single exception at Caracal). The monthly minimum
temperature mean at the soil surface, for the entire region was -22.7°C.

Table 3. The thermal air regime and the thermal minimum temperatures at the soil surface in January 2012, in Oltenia.
Tabel 3. Regimul termic al aerului si minimele termice la suprafata solului in luna ianuarie 2012, in Oltenia.

Weather station Hm NI M | AT=-M-N | CH minT maxT minT Soil
°C Date °C Date °C Date

Dr. Tr. Severin 77 1.1 0.8 1.9 wSs -16.6 31 14.2 3 -13.8 3]
Calafat 66 1.8 08 2.6 w -19.2 31 16.1 3 2738 3]
Bechet 65 22 | -05 1.7 WS 244 31 15.1 23 22.0 31
Biilesti 56 23 | 03 2 w 24.0 31 14.5 23 282 3]
Caracal 112 | 29 | -08 2.1 w 23.0 31 12.7 23 225 30
Craiova 190 | 26 | -09 1.7 wSs 20.4 31 12.8 23 26.0 31
Slatina 165 | 24 | -12 1.2 WS -19.7 31 11.9 23 233 3]
Bicles 309 3 -1 2 w 177 31 12.4 3 - .
Te. Logresti 262 | 27 | 26 0.1 N 239 31 12.5 4 23.6 3]
Dragasani 280 | 22 | -08 1.4 WS -16.8 31 11.6 23 233 3]
Apa Neagrd 250 | 26 | 2.6 0 N 24.6 31 11.6 4 -18.8 31
Tg. Jiu 210 | 26 | -17 0.9 N -19.3 31 12.4 23 21.6 3]
Polovragi s46 | 32 | 25 0.7 N 204 31 11.7 3 262 31
Rm. Vilcea 243 22 | -2 1 wSs -18.6 31 12.8 4 -18.3 3]
Voineasa 573 47 | 39 08 N 22.0 31 74 13 R R
Paring 1585 | -5.9 | -6.9 -1 co -16.6 31 8.2 2 R _
Media Oltenia 28 | -16 1.2 wSs 20.5 12.4 227
Obérsia Lotrului 1348 | 62 7 0.8 N 273 31 5.6 3 - .
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Figure 3. Air temperature variation, the daily means, daily minimum and maximum temperatures mean,
calculated for the entire region in January 2012. / Figura 3. Variatia temperaturii aerului, a mediilor zilnice,
mediei minimelor zilnice si maximelor zilnice, calculate pentru intreaga regiune in ianuarie 2012.

2.b. The pluviometric regime of January 2012.

The monthly quantities of precipitations were comprised between 31.4 1/m” at Polovragi and 108.9 I/m* at
Craiova in the central part of the region, and the percentage deviations from the multiannual means were comprised
between -35.8% at Polovragi and 190.4% at Craiova (Table 2). According to Hellmann criterion, the pluviometric time
type at the meteorological stations in Oltenia was comprised between very droughty (VD) at Polovragi and exceedingly
rainy (ER) in most of the region. The quantities of precipitation mean for the entire region was 67.0 I/m* and its
percentage deviation was 52.7%, which classifies January as an exceedingly rainy (ER) month for the entire region.

In the interval January 1-24 the precipitations were liquid, mixed on January 25, and snowfall starting with
January 26.

As climatic risk phenomena we record the fact that for the interval January 25, 2 a.m.-January 26, 6 p.m., a
yellow code warning for dangerous meteorological phenomena was remitted. Thus, in the aforementioned interval,
weather got worst in the south and east of the country and in the Southern and Eastern Carpathians area. In these
regions it snowed abundantly and the snow layer was dense. The wind had unceasing intensifications, with wind gust
speeds that exceeded 60...70 km/h, especially in the counties from the south-east of the country where there was a
snowstorm. In Dobrogea and in the south and east of Muntenia, in the first part of the interval, the precipitations were
mixed and glazed frost occurred. After the aforementioned interval weather became frosty mainly in the night and
morning, notably in the eastern, southern and central part of the country.

The snow layer was formed starting with January 25, and its maximum thickness in January was registered on
27 and was comprised between 3 cm at Dr. Tr. Severin and 64 cm at Craiova, and in the mountainous area 106 cm at
Parang.

On January 30 the water reserve in the soil layer of 0-100 cm, was close to optimum (ClO) in most of the
region and optimum (O) in the central part (Fig. 4).

3.a. The thermal regime of February 2012. The monthly average air temperature values were comprised
between -6.6°C at Caracal in the south-east of Oltenia and —3.9°C at Rm. Vilcea in the Olt Couloir, and their deviations
from the multiannual means were comprised between —6.2°C at Bechet in the south of the region and -2.7°C at
Voineasa, in the submountainous area. According to Hellmann criterion the thermal time types in Oltenia were
comprised between very cold (VC) in most of Oltenia plain at Tg. Logresti and in the Subcarpathian Depression Apa
Neagra and cold (CL) in the high hilly and mountainous area (Table 4).

The minimum air temperature values were comprised between —28.9°C at Bailesti and —17.9°C registered at
Dragasani, both of them being registered on February 1, and the monthly minimum temperature mean was —23.1°C,
lower than that of January.

The minimum temperature values at Calafat (-26.1°C), Bechet (-24.0°C), Bailesti (—28.9°C) Tg. Logresti (—
28.1°C), Apa Neagra (-28.4°C) and Obarsia Lotrului (-28.6°C), represent climatic records for these stations, being the
lowest values of the whole existing data series (Table 4 and Fig. 5).

In winter, in the area with a low altitude from the south of Oltenia, the phenomenon of thermal inversion and
the flow of the cold air from the Prebalkan Plateau towards the low relief region of Oltenia are frequent, which justify
the low minimum thermal values (from Bailesti, Calafat and Bechet) in comparison with those from the north of the
region, where a similar phenomenon occurs, but there the flow of the cold air takes place from Paridng Massive.
Consequently in the conditions of exceedingly frost in winter the cold air enters in Oltenia from three directions:

153



MARINICA Ion CHIMISLIU Cornelia MARINICA Andreea Floriana

northerly from the mountainous area, southerly from the Prebalkan Plateau and north-easterly from the East Europe
plain, the nocturnal cooling and the thermal inversion highlighting the temperature fall. In consequence, on February 1
and 9, in Oltenia there were registered the lowest minimum thermal values in the country* (Fig. 6).

Figure 4. The water soil reserve in the layer 0-50 cm in the autumn wheat crop on January 30, 2012 (according to NAM Bucharest). /
Figura 4. Rezerva de apa din sol in stratul 0-50 cm in cultura graului de toamna la data de 30 ianuarie 2012 (dupa ANM Bucuresti).

Table 4. The air thermal regime and the minimum thermal values at the soil surface in February 2012, in Oltenia’.
Tabel 4. Regimul termic al aerului si minimele termice la suprafata solului in luna februarie 2012, in Oltenia.

Weafher Hm NI M AT=M-N CH minT maxT min TSoil
station °C Date °C Date °C Date
Dr. Tr. Severin 77 0.9 -39 -4.8 CL -21.7 9 13.6 25 -23.4 9
Calafat 66 0.4 -5.2 -5.6 vC -26.1% 9 12.6 25 -28.6 9
Bechet 65 -0.1 -6.3 -6.2 vC -24.0* 1 11.8 25 -24.0 1
Bailesti 56 -0.1 -5.9 -5.8 vC -28.9* 1 9.6 25 -31.6 9
Caracal 112 -0.7 -6.6 -5.9 vC -23.2 1 7.2 25 -23.2 2
Craiova 190 -0.4 -5.9 -5.5 vC -22.6 9 8.9 25 -27.0 1
Slatina 165 -0.2 -6.0 -5.8 vC -23.9 9 10.4 25 -25.7 2
Bacles 309 -0.9 -5.9 -5.0 vC -19.5 1 8.5 25 - -
Tg. Logresti 262 -0.7 -5.9 =52 vC -28.1* 9 12.6 25 -32.2 9
Dragasani 280 -0.2 -4.6 -4.4 CL -17.9 1 11.5 25 -24.0 1;2
Apa Neagri 250 -0.6 -6.0 -5.4 vC -28.4% 9 12.4 24 -29.6 9
Tg. Jiu 210 -0.4 -4.7 -4.3 CL -22.6 9 16.9 24 -29.4 9
Polovragi 546 -1.4 -5.0 -3.6 CL -20.6 2 12.0 25 -26.7 9
Rm. Valcea 243 0.0 -3.9 -3.9 CL -19.4 9 17.1 25 -23.0 9
Voineasa 573 -2.5 -5.2 2.7 CL -22.7 1 12.2 24 - -
Paréng 1585 -5.6 9.1 -35 CL -21.7 2 5.6 23 - -
Media Oltenia -0.8 -5.6 -4.9 CL -23.1 114 - -
Obarsia Lotrului 1348 -5.5 -8.8 -3.3 CL -28.6* 1 5.4 23 - -

* In the Balkan Peninsula, in the north of Bulgaria there were registered extremely low minimum thermal values on February 1 and 2, representing
thermal records for Bulgaria in February.
* The values marked with * are the new absolute minimum thermal values of February for the concerned meteorological stations.
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The cold wave of the winter of 2011-2012, started from January 31, lasted until February 11 with some
temperature increase in some days and presented three days with extremely low minimum thermal values: January 31,
February 1 and 9, registering a long time, 12 consecutive days, thus being one of the longest frost wave ever registered
in Romania.

As a consequence of this intense long-standing frost wave, in Romania, until February 14, officially there were
79 victims, and on February 10 about 60,000 persons were continuingly blocked due to the banks of frozen snow
formed because the wind scattered and transported the snow. Note that on the continent there have been more than 600
victims until that date.
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Figure 5. The air temperature variation, the daily means, daily minimum and maximum temperatures mean,
calculated for the entire region in February 2012. / Figura 5. Variatia temperaturii aerului, a mediilor zilnice,
mediei minimelor zilnice si maximelor zilnice, calculate pentru intreaga regiune in februarie 2012.

Figure 6. Minimum air temperature values registered in the night of February 8/9, 2012 (according to NAM Bucharest). /
Figura 6. Valori minime de temperatura a aerului inregistrate in noaptea de 8/9 februarie 2012 (dupa ANM Bucuresti).
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The weather warming, due to the spring arrival, as a consequence of some macroprocesses at the level of the
entire northern hemisphere and of the continent was more obvious starting with February 16, when the daily maximum
temperatures became positive (Fig. 5), and starting with February 24 the daily thermal temperature means became
positive too. There has been an increasing general air temperature trend.

The minimum temperatures at the soil surface were extremely low and were comprised between -23°C at Rm.
Valcea and -32.2°C at Tg. Logresti, registered on February 9, and at some meteorological stations on February 1 and 2,
which shows the cooling intensity not only in the air and soil, but also at the surface of rivers and lakes, causing an in-
depth soil frost and a thick ice layer at the surface of rivers and lakes. This phenomenon of strong frost blocked the
ships and caused navigation interruption on the Danube.

The thick ice layer brake into pieces at the end of February and in the beginning of March, causing the
blocking up of the fluvial circulation, the damaging of ships caught in the ices and of the harbour installations on the
Danube.

3.b. The pluviometric regime of February 2012.

The monthly quantities of precipitations in February were comprised between 29.9 1/m” at Bechet and 106.2
I/m* at Apa Neagra the Subcarpathian depression, and their deviations from the multiannual means were comprised
between -14.1% at Bechet (in the mountainous area -33.3% at Parang) and 70.8% at Dr. Tr. Severin, and according to
Hellmann criterion, the pluviometric time types at the meteorological stations in Oltenia were comprised between little
droughty (LD) at Bechet and exceedingly rainy (ER) at Dr. Tr. Severin, Craiova, Tg. Logresti, Tg Jiu, Polovragi and
Rm. Vélcea, and very droughty (VD) in the mountainous area at Parang.

The monthly quantities of precipitations mean for the entire region was 56.6 I/m?, and its percentage deviation
from the multiannual mean was 33.6%, which classifies February as a very rainy (VR) month for the entire region.

As climatic risk phenomena, besides the extended frost wave we record the fact that an orange code warning
for dangerous meteorological phenomena was remitted in the interval February 5-8. Thus, in the interval February 5, 6
p-m. — February 8, 10 a.m., there have been some storm-swept snowfalls in Oltenia, in the south of Moldavia, Dobrogea
and Muntenia, the wind gust speed exceeding 70- 80 km/h, and the visibility decreasing under 50 m in some areas
affected by the snowstorm. The snowstorm manifested in the night of 5/6 February in the south of Moldavia and in
Baragan, then extended in the other aforementioned regions, reaching the maximum intensity in the period February 6-7
at 2 p.m.. The snowstorm buried in snow some roads and railways in Oltenia interrupting the road and railway traffic,
and in Buzau country, at the Carpathians Curvature it snowed in many villages, covering a great number of houses and
outbuildings. The highways as well as the cross-border roads from the south and south-east of the country were closed,
for a period of almost 2 weeks, mostly because of the blocking up of the road traffic from the neighbouring countries.

For the interval February 12, 6 p.m.-February 14, 2 a.m., an orange code warning for abundant snowfalls: “it
will snow abundantly in the south-west of the country, and the wind gust speed will reach 55 km/h, temporarily burying
in snow and scattering the snow. A new snow layer will cover the ground, which will locally exceed 30 cm. In the
southern regions, there will be snowfalls and some wind gusts during February 11, as well as in the first part of
February 12, but their intensity will be low.”

The snow layer reached the maximum thickness after the snowfalls from the interval February 11-13, when in
Oltenia the snow layer thickness was comprised between 40 cm at Rm. Vélcea and 135 cm at Balta in Mehedinti county
(69 cm at Craiova), Oltenia being the area with the thickest snow layer (Fig. 7).

The snow layer started to melt when the maximum positive temperature values were registered (February 16)
and continued until March 6. On March 4, the snow layer with a low thickness was present only in the Subcarpathian
area from Gorj County.

The water soil reserve at the end of February (at the end of winter) was optimum in all the region (Fig. 8),
which shows the water reserve restoration at the optimum level due to the winter precipitations, after the exceeding
autumn drought. Snow melting was slow, lasted 19 days and there were no floods.

4.a. The overall thermal regime of the winter of 2011-2012.

The seasonal temperature means for the winter of 2011-2012 were comprised between -3.4°C at Voineasa in
the submountainous area and 0.0°C at Dr. Tr. Severin, and their deviations from the multiannual means were comprised
between -1.5°C at Voineasa and -0.2°C at Calafat. According to Hellmann criterion applied to seasonal means the
thermal time types for the winter of 2011-2012 were comprised between cold (CL) at Tg. Logresti and Apa Neagra
(spatial-temporal extension of 12.5%) and normal (N) in most of the region (at 11 of 16 meteorological stations) having
a spatial-temporal extension of 68.8%. Cool weather (CO) according to the seasonal means was registered at 3
meteorological stations (Bechet, Slatina and Tg. Jiu) and in the mountainous area, namely on all the relief forms, but
with a spatial-temporal extension of 25.0% (Table 5).

The seasonal thermal mean was -1.8°C, and its deviation from the normal was -0.6°C, which according to
Hellmann criterion classifies it as a cool winter (CO) on the whole. This general aspect, just below the normal value is
due to the compensation of the overall mean with the lower values from December and January.

156



Muzeul Olteniei Craiova. Olfenia. Studii i comunicari. Stiinfele Naturii. Tom. 28, No. 1/2012 ISSN 1454-6914

Figure 7. The snow layer on February 14, 2012 at 8 a.m. (according to NAM Bucharest). /
Figura 7. Stratul de zdpada la data de 14 februarie 2012 ora 08 (dupa ANM Bucuresti).

Figure 8. The water soil reserve in the layer of 0-100 cm in the autumn wheat crop on February 29, 2012
(according to NAM Bucharest). / Figura 8. Rezerva de apa din sol in stratul 0-100 cm in cultura graului de toamna
la data de 29 februarie 2012 (dupa ANM Bucuresti).
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Table 5. Overall average thermal characteristics of the winter of 2011-2012.
Tabel 5. Caracteristici termice medii de ansamblu ale iernii 2011-2012.

Weather station Hm Tmed N winter Med winter 2011-2012 A=Tmed-N CH
Dr. Tr. Severin 71 0.4 0.0 -0.4 N
Calafat 66 -0.1 -0.3 -0.2 N
Bechet 65 -0.6 -1.5 -0.9 RC
Bailesti 56 -0.7 -1.1 -0.4 N
Caracal 112 -1.2 -1.6 -0.4 N
Craiova 190 -1.0 -1.5 -0.5 N
Slatina 165 -0.8 -1.7 -0.9 RC
Bacles 309 -1.4 -1.5 -0.1 N
Tg. Logresti 262 -1.1 -2.4 -1.3 R
Dragasani 280 -0.6 -0.9 -0.3 N
Apa Neagra 250 -1.0 -2.5 -1.5 R
Tg. Jiu 210 -1.0 -1.6 -0.6 RC
Polovragi 546 -1.5 -1.9 -0.4 N
Rm. Vilcea 243 -0.6 -0.9 -0.3 N
Voineasa 573 -3.0 -3.4 -0.4 N
Parang 1585 -5.1 -6.0 -0.9 RC
Media Oltenia -1.2 -1.8 -0.6 RC
Obarsia Lotrului 1348 -5.5 -6.4 -0.9 RC

The interval January 26 and February 15 is that of severe winter during which the air temperature decreased at
extremely low temperatures and the climatic risk phenomena: snowfalls, snowstorms, snow layer with a significant
thickness occurred, which shows that the severe winter lasted only 20 days.

This “episode” of severe winter shows that winter should not be underestimated, even if during extended
periods weather is warmer than usual, because the climatic phenomena of severe winter can occur anytime in the
interval December 1-February 28-29, with extremely damaging effects.

4.b. The overall pluviometric regime of the winter of 2011-2012. The seasonal quantities of precipitations
were comprised between 123.2 1/m” at Bechet in the extreme south and 232.9 I/m? at Apa Neagra, and their percentage
deviations from the normal values were comprised between -19.2% at Polovragi and 70.2% at Craiova. According to
Hellmann criterion applied to the seasonal quantities of precipitations, the pluviometric time types at the meteorological
stations in Oltenia were comprised between droughty (D) at Polovragi and exceedingly rainy (ER) at Craiova in the
central part of the region. The spatial-temporal extension of the normal (N) + little rainy (LR) types was of 66.7%, and
of rainy (R) + very rainy (VR) and exceedingly rainy (ER) was of only 20.0% which shows that on the whole,
pluviometrically, the winter of 2011-2012 was normal (N). This aspect is also sustained by the overall precipitations
mean for the entire region of 148.8 1/m* whose percentage deviation from the normal values is of only 8.5%, and
according to Hellmann criterion on the whole the winter was pluviometrically normal (N) (Table 2).

DISCUSSIONS

A short history of the intense cold waves during the winter peak interval. It is widely known that the
interval January 15-February 15 is winter peak period in Romania, when, usually there occur the most intense coolings
and the most abundant snowfalls associated with snowstorms, which produce a thick snow layer, burying in snow the
communication routes and often causing the death of people and material damages. The interval February 1-12 is the
interval of maximum risk at the winter climatic phenomena for February. In Oltenia the cooling from February 1929
(the night of February 9/10, 1929), was weaker than in other regions of the country, from the few existing data in that
time, we can quote the minimum temperature values: -26.6°C at Drobeta-Turnu Severin, -26.0°C at Corabia. In west at
Biile Herculane -22.0°C, and in the eastern neighbour counties -26.2°C at Campu Lung. In Barsa Country, at Bod, in
the morning of February 11, 1929 there was registered -38.5°C (equal with the absolute minimum temperature of
January registered also here on January 25, 1942). There was a whisper than that at Vatra Dornei the minimum thermal
value was of -45.0 °C, but that value was not homologated®.

In the north-east of Europe, in Poland, the frost was terrible and at Warsaw in order to protect the population,
huge fires were lighted in the streets on February 11, 1929, which burnt all day, and in the night were extinguished for

%Gazeta de Transilvania February 1929.
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avoiding the fires. The history thus records the first modality of fighting against the intense frost. We consider that an
efficient way of fighting against the frosts from the winter peak period is the sound preparation of the population and in
general of the society, by ensuring the material and economic conditions for weathering winter, regardless what the
weather long-standing forecasts could remit.

This severe winter interval was caused by the appearance and development of some Mediterranean cyclones
which evolved in the intervals: January 30-31, February 1-5, February 6-8, February 24-28, and in interaction with the
anticyclone field that had covered most of the continent led to abundant snowfalls associated with wind gusts
(snowstorm). The snowfall was followed by weather intense cooling because of the advection of the northern, north-
eastern and eastern extremely cold air advection, and the local phenomena of thermal inversion and intense nocturnal
cooling in conditions of sunny sky and thick snow layer worsened the cooling.

Economic and bioclimatic effects on the environment of the winter of 2011-2012

The severe winter episode was surprising because of the cooling intensity and of the snow layer thickness. It
caused the death of 79 people (according to the official statistics), the main traffic arteries and some railways were
buried in snow and blocked, some roofs and outbuildings as well as some greenhouses for vegetables were destroyed.
According to a Draft Government Decision on granting compensatory amounts to the farmers affected by the snowfalls
of January — February 2012, the Ministry of Agriculture allotted the amount of 8.52 million lei (about 1.9 million euros)
from the national budget. As a consequence of the massive snowfalls of January — February 2012, the significant
surfaces of protected arcas, namely greenhouses and solariums, were damaged in what the resistance and cover
materials are concerned. After data centralization, it resulted that more than 2950 agricultural producers were affected,
among whom 79 were greenhouses owners. There were damaged greenhouses and solariums from 31 counties and at
the level of the cover material for greenhouses and solariums the following damages were registered: 1,356,699 m’
greenhouses broken glass and 2,556,512 m” torn plastic sheet for solariums. The aid was granted in accordance with the
EC reregulation no. 1535/2007, and the maximum amount did not exceed the equivalent in lei of 7,500 euros per
beneficiary, namely 33,000 lei.

The abundant snowfall broke many trees and branches, and the frost and the thick snow layer caused the
starvation of the wild animals which had to be fed.

Significant damaging effects were noticed in general on all the biotopes’.

Significant surfaces of rape crops were damaged and destroyed due to the fact that plants were caught unprepared
for winter because of the autumn severe drought which delayed their spring (MARINICA & MARINICA, 2012).

As a consequence of these effects the early spring vegetables sprung later and had an inferior quality.

The fluvial circulation on the Danube was interrupted, and the thick ice and subsequently the icicles caused
significant material damages because of the damages of the ships and harbour installations.

On 6 April trees’ blossoming was estimated to occur three weeks later than normal.

CONCLUSIONS

After a warm winter beginning in the interval December 1, 2011-January 25, 2012, in the south-west of
Romania weather radically changed in the night of January 25/26, following an extremely severe winter episode in the
interval January 26 — February 15.

In this interval of 20 days, the severe climatic phenomena caused the death of 79 people in the entire country,
many destructions and damages of over 2,000,000 de euro.

This severe winter interval was caused by the appearance and development of some Mediterranean cyclones
which evolved in the intervals: January 30-31, February 1-5, February 6-8, February 24-28, and in interaction with the
anticyclone field that had covered most of the continent led to abundant snowfalls associated with wind gusts
(snowstorm). The snowfall was followed by weather intense cooling because of the advection of the northern, north-
eastern and eastern extremely cold air advection, and the local phenomena of thermal inversion and intense nocturnal
cooling in conditions of sunny sky and thick snow layer worsened the cooling.

The winter of 2011-2012 marked an important climatic oscillation not only in the south-west of Romania, but
also in the entire European continent, where on extended areas, severe winter phenomena occurred.

Weather cooling in the first part of February was extremely intense, and the minimum temperature values
registered at Calafat (—26.1°C), Bechet (—24.0°C), Bailesti (-28.9°C), Tg. Logresti (-28.1°C), Apa Neagra (-28.4°C)
and Obarsia Lotrului (-28.6°C), represent climatic records for these stations, being the lowest values of the whole
existing data series, thus becoming absolute thermal values of February.

The intense weather cooling as well as the snowstorms and snowfalls occurred not only in Oltenia and
Romania, but also on extended areas on the continent.

The abundant snowfalls as well as the rains of December and January restored the water soil reserve at the
optimum level ensuring the good development of crops and vegetal carpet in the first part of spring.

We conclude that the phenomenon of global climatic warming is not uniform, although the increasing trend
continues, leading to the climatic variability increase and surpassing of the thermal and pluviometric extremes in both senses.

" BIOTOPE, biotopes, (Biol.) The natural environment in which a group of plants or animals lives in homogenous conditions. [Pr.: bi-o-] — (DEX).
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