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CONSIDERATIONS ON THE CLIMATIC CONDITIONS IN OLTENIA
DURING THE WARM WINTER OF 2012-2013

MARINICA Andreea Floriana, CHIMISLIU Cornelia, MARINICA Ion

Abstract. The paper analyses the climatic evolution during the warm winter of 2012-2013, caused by the radical weather change
occurred on December 24, 2012. The excessively droughty autumn of 2012, and the cool December, was followed by a warm
January and February. There was only one cold interval, December 10-23, 2012, which caused agricultural material damages,
because autumn crops were not prepared for wintering conditions. 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.
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Rezumat. Consideratii privind conditiile climatice in Oltenia din iarna caldi 2012-2013. in lucrare este analizati evolutia
climatica din iarna caldd 2012-2013, determinatd de schimbarea radicald a vremii survenitd in data de 24 decembrie 2012. Dupa
toamna excesiv de secetoasa 2012, dupa luna decembrie in ansamblul sdu ricoroasd au urmat lunile ianuarie si februarie calde. S-a
inregistrat un singur interval cu vreme rece 10-23 decembrie 2012 care a determinat unele pagube materiale in agricultura, ca urmare
a surprinderii culturilor de toamna neadaptate la conditiile de iernat. Analiza este o continuare a unor studii extinse privind oscilatiile
si riscurile climatice tot mai numeroase ca urmare a cresterii variabilitagii climatice in sud-vestul Romaniei. Lucrarea este utila unei
categorii largi de specialisti interesati de domeniul climei, riscului climatic si agroclimatic.

Cuvinte cheie: medii lunare de temperaturd, criteriul Hellmann, fenomene de iarna severa, procese vegetative.

INTRODUCTION

The extremely warmish summer and the droughty and extremely warmish autumn of 2012 in the first half was
followed by the early and cold winter of 2012-2013 in December. Then, the radical change of the thermal regime, after
the precipitations on December 5 — 6, 2012, starting with December 7, 2012 when the daily temperature means became
negative, marked a sudden weather change, during which not only in Romania, but also in the entire European
continent, the winter thermal regime arrived, and the snow layer extended in most of Europe. 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 significant material
damages, especially in agriculture, caused by the early low temperatures and the frost at the soil’ surface. The interval
December 7-31 clearly stands out from most of the winter as a thermal and excessive anomaly, which occurred fast.
Then, even from the beginning of January, the air temperature means became positive on long intervals of time.

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 et al., 2010, 2011, 2012; MARINICA & MARINICA, 2012).

DATA 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 centres and NAM Bucharest (National Administration of Meteorology). We used the
facilities provided by the Office for drawing the tables and charts.

The paper analyses the climatic conditions during the winter of 2012-2013, on the basis of the thermal and
pluviometric regime of December 2012, January and February 2013 and the thermal and pluviometric regime on the
whole of the winter of 2012-2013.

RESULTS

1a. The thermal regime of December 2012

In December 2012, air temperature means were comprised between -3.0°C in Voineasa and 0.1°C in Drobeta
Turnu Severin, and their deviations from the multiannual means were comprised between -3.3°C in Bechet and -0.6°C
in Bacles. According to Hellmann criterion, the thermal time type in December 2012 at the meteorological stations in

" MRC= Regional Meteorological Center Oltenia
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Oltenia was comprised between cold (CL)* in the extreme south in Bechet, in the south Carpathian area in Apa Neagra
and in the intra-Carpathian depression Voineasa and normal (N) in Rdmnicu Valcea, with in the Olt Couloir and in the
high mountainous area in Parang. The monthly temperature mean for the entire region was -1.4°C, and its deviation
from the multiannual mean was -1.3°C, which classifies December as a cool month for the entire region (Table 1).

The monthly minimum air temperatures were comprised between -19.6°C in Targu Logresti and Apa Neagra
registered on December 14 and -9.5°C registered in Dragédsani on the same date, and in the high mountainous area the
minimum thermal value was -23.5°C in Obirsia Lotrului. All the monthly minimum thermal values were registered in
the middle of the second decade in the interval December 14-15.

The monthly minimum thermal values at the soil surface were mostly registered in the middle of the second
decade of the month and were comprised between -12.1°C in Drobeta Turnu Severin on December 15 and -25.0°C in
Apa Neagra on December 14. In the interval December 4-31, the phenomenon of frozen soil occurred. These values
show that, in most of Oltenia, the critical biological limits of plants’ resistance to the air temperature regime (-20 -15°C)
were exceeded, the lowest values being registered in the Getic Plateau and the Subcarpathian area.

The maximum thermal values were comprised between 8.3°C in Voineasa registered on December 1 and 14.1°C in
Caracal on the same date, and in the mountainous area the maximum thermal value was 14.2°C in Parang registered on
December 25 (Table 1).

Table 1. The air thermal regime in Oltenia and the minimum thermal values at the soil surface in December 2012.

Meteoro_logical Hm NXII M AT=M.N CH MinT MaxT MinsoilT
Station °C) Date °C) Date °C) Date
]Sjersgﬁf Turnu 77 1.4 0.1 13 co -10.1 14 11.8 1 -12.1 15
Calafat 66 1.0 0.8 1.8 co 127 15 12.1 1 -19.0 14
Bechet 65 0.4 29 33 CL 169 14 13.5 1 205 14
Bailesti 56 0.4 13 1.7 co -14.5 15 11.8 1 -19.5 14
Caracal 112 0.1 12 1.1 co 134 15 14.1 1 -16.0 15
Craiova 190 0.1 11 12 co 135 15 13.4 1 -15.0 15
Slatina 165 0.3 1.0 13 co -145 14 13.8 1 20.1 14
Bicles 309 04 1.0 0.6 N 9.9 14 11.0 1,26 - -
Térgu Logresti 262 0.1 15 -1.6 co -19.6 14 13.7 1 21.1 15
Dragasani 280 0.6 0.4 1.0 co 95 15 13.4 1 _14.8 14
Apa Neagra 250 0.1 -2.1 2.2 CL -19.6 14 12.5 1 -25.0 14
Targu Jiu 210 0.1 1.0 -1.1 co -15.4 14 13.3 1 212 13
Polovragi 546 0.1 1.0 11 co 152 13 12.8 26 223 14
RamnicuValcea 243 0.5 0.2 0.7 N 122 14 13.8 1 226 13
Voineasa 573 1.9 3.0 1.1 co 174 14 8.3 1 - -
Paring 1585 37 4.0 03 N 136 13 14.2 25 - -
Media Oltenia - 0.1 14 13 co -143 12.7 -19.2 -
Obarsia Lotrului | 1348 49 5.7 0.8 N 235 14 43 1 - -

(Source: processed data)

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 2012. There were registered 23 days in which the daily
means were negative (in the intervals December 6-16, December 19-26, December 28-31) and only 8 days with positive
means. There were registered 22 days with air and soil temperatures of 0°C (frost and thaw phenomena).

The number of frost units in December 2012 was comprised between 33.9 in Drobeta Turnu Severin in the
west of the region and 111.5 in Bechet in the south of the Romanian Plain, designating a soft month on average from an
agrometeorological point of view.

The number of frost units’ was comprised between 0 on extended areas in Oltenia and 7.6 in Targu Logresti,
designating an insignificant phenomenon from an agrometeorological point of view. The sums of the active daily
average temperatures were comprised between 19.0°C in Voineasa and 42.7°C in Ramnicu Valcea, and in the
mountainous area 17.4°C in Parang.

% The thermal time type 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).

3 The degree of winter bitterness in agrometeorology (winter type) classifies according to the sum of frost units (¥, differences
between the daily minimum temperature values <-15°C and the agroclimatic critical threshold of -15.0°C, in the interval December -
February). Therefore, a frost unit is the difference of 1°C between the critical threshold of -15.0°C and an air minimum thermal
value < -15°C (for example for T min = -16.0°C then the difference -15.0°C - (-16.0°C) = 1, namely a frost unit, (SANDU et al., 2010).
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1.b. The pluviometric regime of December 2012

The monthly quantities of precipitations registered in December 2012 were comprised between 31.4 I/m* in
Bailesti in the Oltenian Plain and 118.0 I/m? in Apa Neagri in the Subcarpathian area; the percentage deviations from
the normal values were comprised between -32.9% in Bailesti and 50.3% in Polovragi in the Subcarpathian depressions
area, and in the submountainous area -27.5% in Pardng (Table 2). According to Hellmann criterion, the pluviometric
time type at the meteorological stations in Oltenia was comprised between very droughty (VD) in Bailesti and
excessively rainy (ER) in Polovragi.

Table 2. Quantities of precipitations registered during the winter of 2012-2013 (Z), in comparison with the normal values.

Meteorological H December 2012 January 2013 February 2013 Winter 2012 - 2013
. m

Station IXII | N | A% |cH | =I N [A% [cH |zt [N | A% [cH| =W | N | A% |cH
lsjg‘v’gﬁtn”um“ 77 | 692 | 612 | 131 | LR | 457 | 514 | -11.1 | LD | 1412 | 479 | 1948 | ER | 256.1 | 160.5 | 59.6 | ER
Calafat 66 | 544 | 455 | 196 | LR | 277 | 404 | 314 | vD | 785 | 380] 1066 | ER | 160.6 | 1239 | 296 | VR
Bechet 65 | 329 [ 363 | 94 | N | 185|335 | 448 | vD | 388 [348] 115 [LR| 902 | 1046 |-138 | LD
Bailesti s6 | 314 | 468 | 329 | vD | 344 [ 385 [ -106 | LD | 573 [361] 587 [ER [ 1231 | 1214 14 | N
Caracal 112 | 345 | 395 [ -127 | b | 202 | 347 | 418 ] vD | 514 [345] 490 [ VR | 1061 [ 1087 ] 24 | N
Craiova 190 | 449 | 418 74 | N [ 339 375] 96 | N | 61.0 {304 1007 ER | 1398 | 109.7 | 274 | VR
Slatina 165 | 444 | 428 | 37 | N [ 335360 69 | N | 576 [384] 500 [vR|1355] 1172 ] 156 | LR
Targu Logresti | 262 | 66.8 | 448 | 49.1 | VR [ 365 [ 359 | 17 | N | 772 [410] 883 [ ER | 180.5] 1217 | 483 | ER
Dragasani 280 | 590 | 446 | 323 | VR | 412 | 341 | 208 | R | 570 [354] 610 | ER | 1572 | 1141 | 378 | VR
ApaNeagra | 250 | 118.0 | 823 | 434 | VR [ 659 | 709 | 71 | N [200.1 [ 664 | 201.4 | ER | 384.0 | 219.6 | 749 | ER
Targu Jiu 210 | 648 | 640 | 13 | N [533] 539 -1 | N [1156[520] 1223 | ER [ 233.7] 1699 | 376 | VR
Polovragi 546 | 843 | 561 | 503 | ER | 541 | 489 | 106 | LR | 607 [ 484 | 254 | R | 199.1 | 1534 ] 208 | R
5;22:“ 243 | 686 | 462 | 485 | VR | 484 | 355 | 363 | VR | 481 [384| 253 | R | 1651 120.1 | 375 | VR
Pardng 1585 | 395 | 546 | 277 | D [ 582577 09 | N | 402 [477] 157 [ LD | 1379 | 1600 | -13.8 | LD
Media Oltenia | - | 581 | 505 | 150 | LR | 408 | 435 | 61 | N | 775 [ 421 840 | ER | 1764 | 136.1 | 296 | VR

(Source: processed data)

The overall mean for the entire region of Oltenia was 58.1 I/m’, and its percentage deviation from the normal value
was 15.0%, which shows that for the entire region of Oltenia December 2012 was a little rainy month on average, thus
confirming the interruption of the excessive drought from the autumn of 2012, in the first month of winter. However, due to
the low thermal air regime and the poor water consumption of the vegetal canopy, the water soil reserve in the layer of 0-100
cm on December 28, 2012 was satisfactory (S)* close to optimum and optimum, within the entire the territory of Oltenia.

In these conditions, the vegetative sleep continues in crops, fruit and wine growing species. Therewith, as a
consequence of the drifting snow on fields with a discontinuous, superficial (below 10 cm) or even absent snow layer,
of the low minimum air temperatures which were below the critical biological thresholds of plants” resistance (Tmin <
-10-15-20°C), damages of the foliar apparatus occurred through scalds and scorches of the leaves margin.

The maximum snow layer thickness, for the entire winter of 2012-2013, was registered on December 12, 2012
after the abundant snowfalls in the interval December 11-12, 2012 (Fig. 2), when it was comprised between 11 cm in
Halanga and 76 cm in Balta in Mchedinti County. Subsequently, the snow layer thickness has decreased, and on
December 31, 2012 there was a snow layer in the Subcarpathian and mountainous area.

The snowfalls, winter thermal regime and wintry climatic phenomena started in the night of December 4/5,
2012, thus registering an early winter for Oltenia and a fast passing from positive to negative temperature values. This
fast variation of the air and soil thermal regime caught unprepared for winter many crops, because the agricultural
works of setting up the crops as well as the germination and spring processes occurred late as a consequence of the
autumn excessive drought. Consequently, the most significant damages of crops and vineyards occurred in December,
since January and February were warm.

2.a. The thermal regime of January 2013

The monthly thermal means were comprised between -2.6°C in Voineasa and +1.3°C in Drobeta Turnu Severin
and Calafat, and the deviations from the monthly multiannual means were comprised between 1.2°C in Apa Neagra and
3.1°C in Polovragi.

According to Hellmann criterion, the thermal time types in January 2013 at the meteorological stations were
comprised between warmish (WS) in the extreme south in Bechet, in the Subcarpathian depression area (Apa Neagra)
and in the mountainous area and warm (W) in most part of Oltenia (Table 3).

The overall monthly mean for the entire region was -0.5°C, and its deviation from the normal mean was 2.3°C,
which according to Hellmann criterion led to the conclusion that January 2013 was warm (W).

4 SP = pedological drought, SM = moderate drought, AS = almost satisfactory, ApO = almost optimum, AO = optimum (O) or very
close of optimum (AO).
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The monthly maximum air temperatures were mostly registered in the third decade of the month (January 22-31)
and in the second decade (most of them on January 22) and were comprised between 7.2°C in Dragasani and 13.5°C in
Craiova, and the maximum temperatures mean was 11.3°C.
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Figure 1. The air temperature variation, the daily means (daily mean T), daily minimum (mean Min T)
and maximum temperatures mean (mean MAX T), calculated for the entire region in December 2012.
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Figure 2. The maximum snow layer thickness in the winter of 2012-2013 registered on December 12, 2012
(according to NAM Bucharest).
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The monthly minimum air temperatures were mostly registered in the first decade of the month, and in the
south of Oltenia Plain in the last five days and were comprised between -15.8°C in Voineasa in the intra-Carpathian
depression (registered on January 9) and -7.5°C in Calafat (on January 28), and in the mountainous area -16.0°C in
Parang (on January 8).

The monthly minimum thermal values mean was -11.0°C. The low thermal minimum temperatures were caused
by the cold wave from the end of the first decade of January, and the cooling process started in the night of January 7/8,
2013 (Table 3 and Fig. 3).

The minimum temperature values at the soil surface were comprised between -17.6°C in Apa Neagra (registered on
January 10) and -9.0°C in Craiova, which were registered in the same interval as the minimum thermal air values.

The monthly minimum temperatures mean at the soil surface, for the entire region was -12.2°C. There were
registered 27 days when the air and soil temperature reached the critical threshold of 0°C and 27 days with frost and
thaw, and the great number of days with average and maximum positive temperature values led to the slow continuation
of the vegetative processes in certain periods.

Table 3. The thermal air regime and the thermal minimum temperatures at the soil surface in January 2013, in Oltenia.

MinT MaxT Minsoil T

Meteorological Station | Hm NI M | AT=M-N | CH
(°C) | Date | (°C) | Date | (°C) | Date

Drobeta Turnu Severin 77 -1.1 1.3 2.4 A% -7.6 9 11.9 31 -10.0 9
Calafat 66 -1.8 | 0.6 2.4 W -1.5 28 11.7 31 9.2 28
Bechet 65 22| -03 1.9 WS | -12.6 28 124 22 -11.0 28
Bailesti 56 -2.3 ] -0.2 2.1 W -9.6 28 11.2 31 -14.5 28
Caracal 112 | 29 | -04 25 w -9.2 10 13.2 22 9.1 9
Craiova 190 | -2.6 | -0.3 23 W -9.6 9 13.5 22 -9.0 9
Slatina 165 | -24 | -0.2 22 W | -104 10 12.7 22 -12.3 10
Bacles 309 -3 -0.1 2.9 W 9.5 9 11.1 22 - -
Targu Logresti 262 | -2.7 | -0.6 2.1 W | -12.8 8 11.6 22 -14.4 9
Drigisani 280 | 22| 03 2.5 W 9.7 10 12.3 22 -13.4 10
Apa Neagra 250 | -2.6 | -1.4 1.2 WS | -15.0 8 11.8 22 -17.6 10
Targu Jiu 210 | -2.6 | -0.1 2.5 W | -10.1 9 12.3 31 -11.6
Polovragi 546 | -3.2 | -0.1 3.1 W | -10.8 10 10.5 3 -15.8
Ramnicu Valcea 243 | 22| 05 2.7 W -9.8 9 12.7 22 -10.3 10
Voineasa 573 | 4.7 | 2.6 2.1 W | -158 9 7.2 4 - -
Parang 1585 | -5.9 | 4.5 1.4 WS | -16.0 8 4.6 21 - -
Media Oltenia - -2.8 | -0.5 2.3 W | -11.0 11.3 - -12.2 -
Obarsia Lotrului 1348 -5 -23.1 8 4.5 22 - -

(Source: processed data)

The negative temperatures and the frost at the soil surface, which occurred again, caused the vulnerability of
plants to frost in the cultivated areas.

The frost was insignificant from an agrometeorological point of view. In January, the frost units’ were
comprised between 66.4 in Drobeta Turnu Severin and 181.3 in Apa Neagra, and the mean for the entire region was
114.7, designating a “mild” month from an agrometeorological point of view.

The sums of the daily active temperature means were comprised between 12.6°C in Voineasa and 63.5°C in
Drobeta Turnu Severin, while in the mountainous they are 3.6°C in Parang.

2.b. The pluviometric regime of January 2013

The monthly quantities of precipitations were comprised between 18.5 1/m* in Bechet and 65.9 I/m” in Apa
Neagri in the Subcarpathian area, and the percentage deviations from the multiannual means were comprised between -
44.8% in Bechet and 20.8% in Dragasani (Table 2). According to Hellmann criterion, the pluviometric time type at the
meteorological stations in Oltenia was comprised between very droughty (VD) on extended areas in the Oltenia Plain
(Calafat, Bechet and Caracal) and very rainy (VR) in the Olt Couloir in Rdmnicu Valcea.

The quantities of precipitations mean for the entire region was 40.8 1/m%, and its percentage deviation was -
6.1%, which classifies January as a normal month (N) from a pluviometric point of view for the entire region.

There were registered 21 days with precipitations, 15 (71.4%) days with liquid precipitations and 8 days with
snowfall® representing 38.1%.

> “Frost“ units, a specific notion of agrometeorology, is calculated with the formula XTdaily mean <0°C, and their values are
established for the entire cold season (1 November-31 March);

® The number of days with sleet is added not only to the number of days with liquid precipitations, but also to the number of days
with solid precipitations, according to the meteorological instructions.
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Figure 3. The air temperature variation, the daily means (Daily mean T), daily minimum (mean min T) and maximum
temperatures mean (mean MAX T), calculated for the entire region in January 2013.

As climatic risk phenomena we record that on January 17, for the interval January 18, between 6 a.m. and 6
p-m., a yellow code warning for dangerous meteorological phenomena was remitted, related to significant quantities of
precipitations in Mehedinti County, in the mountainous area of Gorj and the northern half of Vélcea County, and for the
interval January 24, 6 p.m. January 26, 8 p.m., for abundant rain, sleet and snowfall. Thus, in the aforementioned
interval, in the south and south-east of the country there were significant precipitations, locally exceeding 25 1/square
meters, predominantly in the form of rain in the southern half of Muntenia and Dobrogea, mixed in the first hours and
then snowfall in the south of Banat, Oltenia and northern Muntenia (Fig. 4).
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Figure 4. The maximum snow layer thickness in January 2013 registered on January 27, 2013
(according to NAM Bucharest).
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On extended areas there was glazed frost. In all these regions there were unceasing wind gusts, with speeds
exceeding 50 - 60 km/h. In the counties from the southern half of Moldavia, in the Curvature Carpathians area and
Bucegi Mountains it snowed, the wind gust exceeding 70 km/h and there was a snowstorm, too.

The snow layer was absent in the interval January 1-25, in most of the region (excepting the mountainous and
submountainous area) and its reduced thickness was formed beginning with January 28 and was comprised between 2
cm in Targu Jiu 9 cm in Apa Neagra, and in the mountainous area 41 cm in Parang (Fig. 4).

On January 31, the water reserve in the soil layer of 0-100 cm, was satisfactory, close to optimum and
optimum, in all crop regions.

3.a. The thermal regime of February 2013

The monthly average air temperature values were comprised between 0.1°C in the intra-Carpathian
Depression Voineasa and -3.5°C in Drobeta Turnu Severin in the western region, and their deviations from the
multiannual means were comprised between 2.6°C in Voineasa and Radmnicu Vélcea in the Olt Couloir. According to
Hellmann criterion the thermal time types in Oltenia were comprised between warm (W) in most of the region
excepting the mountainous area Obarsia Lotrului (Table 4), where the multiannual mean is a little significant, being
calculated for a short series of data.

The monthly air temperature mean calculated for the entire region was 2.1°C, and its deviation from the
multiannual monthly mean’ was 2.9°C, thus confirming the classification of warm month (W) for the entire region.

The minimum air temperature values were comprised between -12.6°C in Voineasa registered on February 11 and -
2.5°C registered in Calafat on February 5, and the monthly minimum temperature mean was -6.0°C, higher than that of
January.

The monthly maximum temperature values were mostly registered on 1 (excepting the mountainous and
submountainous area), an atypical situation for February and were comprised between 8.3°C in Voineasa registered on
February 25 and 14.1°C registered on February 1.

The maximum temperature values mean for the entire region was 11.5°C.

The daily maximum temperature values were positive in the entire region and in all days, excepting the
mountainous area, which shows and confirms a warm weather in February.

Table 4. The air thermal regime in Oltenia and the minimum thermal values at the soil surface in February 2013.

Meteoro'logical Hm NI M | AT=M-N | cH MinT MaxT Minsoil T
Station (°C) | Date | (°C) | Date | (°C) | Date
Drobeta Turnu Severin| 77 09 | 35 2.6 W | -48 5 134 | 1 64 | 12
Calafat 66 04 | 3.4 3.0 W | -25 5 | 141 1 4.2 5
Bechet 65 | -0.1]| 3.4 3.5 W | 41 5 13.7 1 5.0 | 56
Bailesti 56 | -0.1| 3.0 3.1 W | 46 | 11 | 126 1 54| 11
Caracal 112 | -0.7 | 2.9 3.6 W | 37 | 512 | 119 1 5.8 5
Craiova 190 | 0.4 | 26 3.0 W | 42 | 11 | 129 1 4.4 5
Slatina 165 | 02 | 27 29 W | 44 | 12 | 121 1 52 | 512
Bicles 309 | -09 | 1.9 238 W | 68 11 | 114 1 - -
Térgu Logresti 262 | -0.7 | 2.0 2.7 W | -68 5 10.8 1 5.4 5
Drigisani 280 | 02 | 25 2.7 W | 35 5 11.8 1 6.2 12
Apa Neagrd 250 | -0.6 | 2.2 28 W | -65 5 9.6 1 7.0 1
Tirgu Jiu 210 | -04 | 2.7 3.1 W | 49 5 13.1 1 5.6 | 512
Polovragi 546 | -14 | 1.8 32 W | 94 | 11 | 91 1 | -176 | 11
Rm.Valcea 243 | 0.0 | 2.9 29 W | 50 5 12.2 1 59 | 25
Voineasa 573 | 25| 04 2.6 W |-126| 11 | 83 | 25 - -
Paréng 1585 | -5.6 | -3.5 2.1 W |-116]| 11 | 76 | 25 - -
Media Oltenia - 0.8 | 2.1 2.9 W | -6.0 - 11.5 - 6.5 -
Obirsia Lotrului 1348 | -55 | -3.6 1.9 WS | 202 | 12 | 59 5 - -

(Source: processed data)

The chart of the maximum temperature values presented a linear decreasing tendency after the warming in the
first part of the month, and the daily means and the daily minimum temperature values had a linear increasing tendency,
which confirms the warm weather during the entire month (Fig. 5). 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 10.

7 The multiannual means used as a comparison terms were calculated for the interval 1901-1990, which gives to the conclusions
obtained a very good meaning.
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There were registered 13 days when the air temperature reached the critical threshold of 0°C* (days with frost
and thaw) and 15 days in which the daily minimum temperature values were positive in most of the region.

The minimum temperatures at the soil surface were extremely low and were comprised between -17.6°C in
Polovragi on February 11 and -4.2°C in Calafat, registered on February 5, and at some meteorological stations on
February 6, 11 and 12, which shows the cooling 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 in the interval February 5-12. The
soil has been thawed during long periods of time, and in the periods when it occurred it was superficial in general.

The number of frost units in February was comprised between 0 in most of the Romanian Plain and in the Olt
Couloir in Rdmnicu Vélcea and 18.4 in Voineasa, which confirms the fact that from an agrometeorological point of view,
February 2013 was a warm month, in which the vegetative processes occurred again in some intervals of time.

The agrometeorological’ frost was not registered in February.

The sums of the active daily average temperatures were comprised between 19.5°C in Voineasa and 99.0°C in
Drobeta Turnu Severin, and in the mountainous area 4.9°C in Pardng, which confirms the predominance of warm
weather on extended periods of time.

3.b. The pluviometric regime of February 2013

The monthly quantities of precipitations in February were comprised between 38.8 I/m”* in Bechet and 200 /m’
in Apa Neagra, the Subcarpathian depression, and their deviations from the multiannual means were comprised between
-11.5% in Bechet (the only negative deviation being in the mountainous area -15.7% in Pardng) and 201.4% in Apa
Neagri, and according to Hellmann criterion, the pluviometric time types at the meteorological stations in Oltenia were
comprised between little rainy (LR) in Bechet and exceedingly rainy (ER) in most part of the region (Drobeta Turnu
Severin, Calafat, Bailesti, Craiova, Targu Logresti, Dragasani, Apa Neagra, Tg Jiu), and in the mountainous area a little
droughty (LD) in Parang (Table 2).
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Figure 5. The air temperature variation, the daily means (Daily mean T), daily minimum (mean min T) and maximum
temperatures mean (mean MAX T), calculated for the entire region in February 2013.

¥ The temperatures value exceeding 0°C, in agrometeorology are active temperatures, and their persistence during some consecutive
days establishes the start over of the vegetative processes. The decrease of the air and soil surface temperature below 0°C induces the
vegetative sleep.

® For weather forecast and in general in mass-media, for people and animals, the notion of frost means temperature values of < -10°C,
but in agrometeorology and for plants the term of frost means air temperatures of < -15.0°C. The threshold of -15.0°C is the critical
threshold of crops resistance to frost, below this threshold there are registered frostbites of crops and irremediable damages. These
different thresholds of resistance to low temperatures show that plant are better adapted to low temperatures than animals, a normal
aspect if we take into account that during the geological eras plants were the first to appear and afterwards the animals, an aspect
which is also justified by the different cellular structures of the two kingdoms.
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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.

The monthly quantities of precipitations mean for the entire region was 77.5 I/m?, and its percentage deviation
from the multiannual mean was 84.0%, which classifies February as an excessively rainy (VR) month for the entire
region, meaning the interruption of the droughty period which has extended from the beginning of the summer of 2012 to
the end of January 2013.

The snow layer was absent, excepting the mountainous area some days when it was insignificant and
temporary on restricted areas. The water soil reserve in the end of February (in the end of winter) in the depth of 0-100
cm, in the autumn wheat crop was satisfactory (S), close to optimum (ClO) and optimum (O), in the entire Oltenia.

4.a. The overall thermal regime of the winter of 2012-2013

The seasonal temperature means for the winter of 2012-2013 were comprised between -1.8°C in the intra-
Carpathian depression Voineasa and 1.6°C in Dobeta Turnu Severin, and their deviations from the multiannual means
were comprised between 0.6°C in Apa Neagra and 1.7°C in Bécles, Polovragi and Ramnicu Valcea.

According to Hellmann criterion (CH) applied to seasonal means the thermal time types for the winter of 2012-
2013 were comprised between warmish (WS) in Bechet, Apa Neagra and Obirsia Lotrului (spatial-temporal extension
of 17.7%) and warm (W) in most of the region (at 15 of 18 meteorological stations) having a spatial-temporal extension
of 83.3% (Table 5).

The seasonal thermal mean was 0.1°C, and its deviation from the normal was 1.3°C, which according to
Hellmann criterion classifies it as a warm winter (W) on the whole. This general aspect is due to the increase of the
overall mean because of the high values in January and February.

The interval comprised between December 5 and December 27 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 22 days.

However, this climatic risk phenomena manifested also in this winter especially through the great number of
days with frost and thaw (62 days with the isotherm of 0°C, namely 68.9% of the total number of days of the season),
which made vulnerable some crops and particular species of fruit trees such as the apricot tree, which is extremely
reactive to weather warming.

The number of frost units for the entire winter was comprised between 100.3 in Drobeta Turnu Severin and
296.4 in Voineasa close to the lower limit of the mountainous area, and in the mountainous area 437.0 in Parang, which
designates a mild winter from an agrometeorological point of view.

The sum of the active average temperatures for the entire winter was comprised between 51.5°C in Voineasa
and 198.9°C in Drobeta Turnu Severin, prefiguring an early spring, and in the mountainous area 50.5 in Pardng. For the
interval December 1, 2012 March 31, 2013 the sum of the active average temperatures was comprised between 128.8°C
in Voineasa and 366.4°C in Drobeta Turnu Severin, which designates the values of a mild winter.

Table 5. Overall average thermal values of the winter of 2012-2013.

Meteorological Station | Hm | meanT N Winter | Mean Winter 2012-2013 | A=meanT-N | CH
Drobeta Turnu Severin 77 0.4 1.6 1.2 W
Calafat 66 -0.1 1.1 1.2 w
Bechet 65 -0.6 0.1 0.7 WS
Bailesti 56 -0.7 0.5 1.2 W
Caracal 112 -1.2 0.4 1.6 W
Craiova 190 -1.0 0.4 1.4 W
Slatina 165 -0.8 0.5 1.3 W
Bacles 309 -1.4 0.3 1.7 W
Targu Logresti 262 -1.1 0.0 1.1 W
Dragasani 280 -0.6 0.8 1.4 W
Apa Neagra 250 -1.0 -0.4 0.6 WS
Térgu Jiu 210 -1.0 0.5 1.5 W
Polovragi 546 -1.5 0.2 1.7 W
Réamnicu Vilcea 243 -0.6 1.1 1.7 W
Voineasa 573 -3.0 -1.8 1.2 W
Paring 1585 -5.1 -4.0 1.1 W
Media Oltenia -1.2 0.1 1.3 w
Obérsia Lotrului 1348 -5.5 -4.8 0.7 WS

(Source: processed data)

4.b. The overall pluviometric regime of the winter of 2012-2013

The seasonal quantities of precipitations were comprised between 90.2 1/m” in Bechet in the extreme south and 384.0
I/m” in Apa Neagrd, and their percentage deviations from the normal values were comprised between -13.8% in Bechet and
74.9% in Apa Neagra. According to Hellmann criterion applied to the seasonal quantities of precipitations, the pluviometric
time types at the meteorological stations in Oltenia were comprised between little droughty (LD) in Bechet and in the
mountainous area and exceedingly rainy (ER) in Drobeta Turnu Severin, Targu Logresti and Apa Neagra.
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The spatial-temporal extension of the rainy (R) + very rainy (VR) and exceedingly rainy (ER) pluviometric time
types was of 60.0%, which shows that on the whole, pluviometrically, the winter of 2012-2013 was very rainy (VR). This
aspect is also sustained by the overall precipitations mean for the entire region of 176.4 I/m* whose percentage deviation from
the normal values is of 29.6%, and according to Hellmann criterion on the whole the winter was very rainy (VR) (Table 2).

DISCUSSIONS

It is widely known that the interval January 15 February 15 is winter's peak period in Romania, when, usually
there occur the most intense cooling 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. In the winter of 2012-2013, the thermal regime was contradictory compared to the normal, registering (with
few exceptions) the monthly maximum thermal values for January and February in the end and respectively the
beginning of the month. The high frequency of the Mediterranean Cyclones caused an excessive pluviometric regime
and interrupted the drought, which had persisted until the end of autumn.

The causes of this warm winter were determined by the appearance and development of some Mediterranean
cyclones which evolved in the intervals: December 1-4, December 5-6, December 8-10, December 11-13, December
17-20, December 26-27, December 26-27, December 28-29, January 5-6, January 10-12, January 13-27, January 28-29,
February 2-4, February 7-11, 11-17 February and February 19-26 and led to warm and wet air advections from the
south of the continent, and in the intervals in which they did not act, the Azores High was there bringing oceanic warm
air masses above Oltenia and sunny days, and the East European Anticyclone acted during short intervals of time. The
North-Atlantic Oscillation maintained in a positive phase during some intervals of time.

Economic and bioclimatic effects on the environment of the winter of 2012-2013

The cold and early winter episode appeared even from the first decade caught unprepared some autumn crops
for winter because of the cooling intensity. The significant destructive effects were observed in general on all
biotopes'’. Significant surfaces of rape crops were damaged and destroyed because the plants were caught unprepared
for winter, due to the severe autumn drought, which delayed their spring.

"'\L,_‘ - thickness of snow layer (cm) v}-é‘(‘.\__ % w"q-kf-mj

\  aen. 28:03201308:00 \
METEO cm
- SATU
QS P, [ »200.0
(D = N 150.1 - 2000
e 100.1 - 150.0
ROMANIA } pd! 50.1-100.0
= - 25.1-50.0
10.1-250

Figure 6. The maximum snow layer thickness in March 2013 registered on March 28, 2013
(according to NAM Bucharest).

' BIOTOPE, biotopes, (Biol.) The natural environment in which a group of plants or animals lives in homogenous conditions. [Pr.:
bi-o-] — From the engl. biotope (DEX).
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The warm weather on long periods of time in January and February led to the slow start over of the vegetation
phases in particular intervals of time, and often the frost-thaw episodes made some cultures vulnerable (for example
rape and apricot trees crops).

The climatic risk of warm winters is related to the effects of active temperatures on the vegetal carpet and biotopes.
These phenomena occur on extended surfaces of the continent not only in the south-west of Romania, but also on the entire
biosphere. Therefore, even from the first day of March the early arrival of migratory birds in Romania, the late cooling and the
cold wave from the last five days of March caused the death of a significant number of migratory birds, which were surprised
by weather cooling and did not have the possibility to feed themselves, their resistance to cold being low.

Weather cooling in the last 5 days of March was extremely intense (for that calendar date), and the minimum
temperature values registered in the morning of March 27 were comprised between -5.2°C in Polovragi and -0.8°C in
Drobeta Turnu Severin and in Parang (-9.9°C), and constitute climatic records for that date being associated with very
low values of the cooling index (CI), due to the wind cooling effect, which contributed essentially to destructive effects.
The snow layer in Oltenia registered in the morning of March 28 the maximum thickness in the country being
comprised between 12 and 21 cm in Tarmigani in Mehedinti County (Fig. 6), which shows the risk intensity if we take
into account the advanced vegetation phases in some crops. On March 24, 2013 at some stone fruits (for example
apricot tree) the floral sprouts were developed, and the blossoming was imminent. Weather cooling in the interval
March 25-27, 2013, snowfalls and the snow layer caused damages in orchards, so that in the morning of March 28 it
was observed the fall of the floral sprouts of apricot trees. In the night of March 25/26, the cooling index (CI) reached
the value of -17°C (in Slatina), being a bioclimatic record for this calendar date, and the effects caused shows that even
the vegetal carpet is sensitive to low values of the CI index, thus confirming its usefulness in the bioclimate study. As a
consequence of these effects the early spring vegetables appeared later and had a poor quality.

In the Danube Meadow, there were flood as a consequence of the increase of the river level caused by the fast
snow layer melting from the continent.

CONCLUSIONS

After an early and cold winter beginning in the interval December 10-23, 2012, in the south-west of Romania
weather radically changed, following a weather warming which maintained with slight fluctuations in January and February.

Our study shows that the climatic and agroclimatic indexes are thus bioclimatic indexes, with a good
significance for the biosphere.

Earth has more than a climate as the other planets of our solar system'’, it has a climate that has created life
and has preserved its perpetuity during the geological eras, and therefore in our opinion Earth has a bioclimate,
something different from the other planets. The entire biosphere is fragile and extremely sensitive to climate variations,
and this is why these studies are necessary in order to highlight the effects of these variations which became very
frequent as a consequence of the climatic variability increase, and their thorough study can help find some solutions in
the situations in which these variations become dangerous.

This severe winter interval was caused by the appearance and development of some Mediterranean cyclones,
which evolved in some intervals of time mentioned in the paper, which in interaction with the anticyclone field that had
covered most of the continent led to abundant snowfalls associated with wind gusts (snowstorm).

The snowfalls were followed by weather intense cooling because of the advection of the northern, northeastern
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 2012-2013 marked an important climatic oscillation not only in the south-west of Romania, but
also in the entire European continent, where on extended areas, mild winter phenomena occurred and only in the
northern part predominated the cold winter and the prolonged frost.

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

The abundant snowfalls as well as the rains of December, January and February 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.
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