Muzeul Olteniei Craiova. Oltenia. Studii i comunicari. Stiinfele Naturii. Tom. 35, No. 1/2019 ISSN 1454-6914

CLIMATIC VARIABILITY IN SOUTHWESTERN ROMANIA
IN THE CONTEXT OF CLIMATE CHANGES DURING THE WINTER OF 2018-2019

MARINICA Andreea Floriana, MARINICA Ion, CHIMISLIU Cornelia

Abstract. Although the warm and dry autumn of 2018 ended sooner from a meteorological point of view, with the intense cooling of
the night of November 18/19, 2018, and winter phenomena began suddenly, on the whole, the winter 2018-2019 was warm (W) with
a general average of 0.55°C and a 1.5°C deviation from the normal values. December was thermally normal and slightly rainy, but it
interrupted the autumn excessive drought. January was warm and, in pluviometric terms, exceptionally rainy (ER), which restored
the ground water reserve. February was warm (W) and exceptionally dry, but the ground water reserve remained almost optimal due
to the persistence of the snow layer, especially in the hilly area. The climatic variability of this winter was particularly high and
climatic warming continued, although the solar activity was minimum and the El Nifio process was absent. The paper is part of an
extensive series of studies on climate variability in southwest Romania and climate change at regional level and it is useful to all
those interested in climate issues and its evolution in this part of Romania.
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Rezumat. Variabilitatea climatica in iarna 2018-2019 in sud-vestul Romaniei in contextul schimbirilor climatice.
Desi toamna célduroasa si secetoasd 2018 s-a incheiat din punct de vedere meteorologic mai devreme, odatd cu racirea intensd a
vremii din noaptea de 18/19 noiembrie 2018 si fenomenele de iarna au inceput brusc, iarna 2018-2019 a fost in ansamblul sau calda
(C) cu media anotimpuald generala de 0,55°C si abaterea fatd de normala de 1,5°C. Luna decembrie a fost termic normala si putin
ploioasa si a intrerupt seceta excesiva a toamnei. Luna ianuarie a fost calduroasa, iar din punct de vedere pluviometric a fost excesiv
de ploioasa (EP), ceea ce a refacut rezerva de apa din sol. Luna februarie a fost caldd (C) in ansamblul sau si excesiv de secetoasa,
dar rezerva de apa din sol s-a mentinut aproape de optim datoritd persitentei stratului de zapada mai ales in arealul dealurilor.
Variabilitatea climaticd a acestei ierni a fost deosebit de mare, iar incélzirea climaticd a continuat desi activitatea solara a fost la
minim §i procesul climatic El Nind a fost absent. Lucrarea face parte dintr-o serie extinsa de studii privind variabilitatea climatica in
sud-vestul Romaniei si schimbarile climatice la nivel regional si este utila tuturor celor intersati de problemele climatului si evolutia
acestuia in aceastd parte a Romaniei.

Cuvinte cheie: medii lunare de temperaturd, criteriul Hellmann, fenomene de iarna calda, valuri de frig, procese vegetative.

INTRODUCTION

In January 2019, according to The Weather Department, weather forecasts indicated that, by the end of 2019,
"19 of the warmest 20 years ever recorded on Earth were after 2000," (Professor Adam Scaife, Head of the Long Range
Forecasting Department of The Weather Department). Dr. Doug Smith, a researcher at The Weather Department, said
that "the forecast for 2019 places this year among the warmest five years so far, all of them being registered after 2015".
"All these years were about 1°C warmer than the pre-industrial period." WMO indicated that 2018 was among the
warmest four years ever recorded, ranking after 2016, 2015, and 2017. It was projected that, in 2019, global average
temperatures would be about 1.10°C higher than the pre-industrial period, thus close to those registered in the record
year 2016 when temperatures were 1.15°C above the average of the period 1850-1900 (Agerpres). The estimates issued
by The Weather Department at the end of 2017 for 2018 were close to what was actually recorded in 2018.
(https://www.digi24.ro/meteo/meteorologi-2019-ar-putea-fi-unul-dintre-cei-mai-calzi-ani-din-istorie-1052159).  Global
warming continued in 2018 even though solar activity was minimum and the El Nifio climate process was absent. Thus,
in terms of average global temperature, 2018 was the fourth hottest year in the history of rigorous climatic observations
on Earth, and climate change trends show that temperatures will continue to increase, based on the data supplied by
NOAA and NASA. The data of the two agencies show that the global average of 2018 atmospheric temperatures was
0.79°C higher than the average of the 20" century temperature of 13.9°C (Science News). The warming trend became
evident in the mid-1970s. For much of the Southern Hemisphere, 2018 marked a record in terms of maximum and
average temperatures for the second consecutive year. Certain regions in the Northern Hemisphere also recorded the
highest average temperatures, including some parts of Europe, the Middle East and the West of the Pacific. In the Arctic
region, temperatures continued to increase faster than global average temperatures. In Romania, the average annual air
temperature in 2018 was 11.57°C, this being the third highest value since 1901 to date, according to recordings from
long-term meteorological stations (N.A.M.). The average air temperature in 2018 exceeded by 1.35°C the
climatological average for the period 1981-2010 (according to the Deputy Prime Minister and Minister of the
Environment, Gratiela Gavrilescu). In Oltenia, the average annual temperature in 2018 calculated for the whole region
was 11.76°C, and the deviation from the general average of the last century was 1.94°C, which shows that, at the
regional level, Oltenia is one of the warmest regions of Romania. In this context, climatic variability was particularly
high in Oltenia during the year 2018. After the warm spring, when April had the highest monthly climatic averages in
the history of climate observations, not only in Romania, but also within most of Europe, summer started with
exceptionally rainy weather in the first two months. Autumn was exceptionally dry and warm until November 18; then,
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suddenly, on the night of November 18/19, rain turned into sleet and snow, and the weather became cooler than normal
and a consistent layer of snow formed. The paper is part of a series of extensive studies on climate variability in the
southwest of the country and the effects of climate warming, being useful to all those interested in climate change in
this part of Romania — BOGDAN et al. (2008); MARINICA & CHIMISLIU (2008); BOGDAN & MARINICA (2009);
BOGDAN et al. (2010); MARINICA et al. (2010, 2011, 2012, 2013); BOGDAN et al. (2014). We will further analyze
this exceptional climatic variability characteristic to the winter 2018-2019 at regional level in Oltenia and its
consequences for crops, biotopes, economy and environment in general.

MATERIAL AND METHOD

For the achievement of the present study, we used the results of daily data processing based on special
software from the forecasting process, the data archive of the N.A.M., the maps achieved during the operative activity
and those provided by the international analysis and forecast centres, available online, as well as provided by N.A.M.
Bucharest. We used Microsoft Office to draw up tables and charts. The paper analyses the climatic variability of the
warm winter 2018-2019 in the southwest of Romania, based on the thermal and pluviometric regime of December 2018,
January and February 2019 and the overall thermal and pluviometric regime of the winter 2018-2019. Effects on the
environment and biotopes were also analysed.

RESULTS

1. a. The thermal regime of December 2018.

Monthly air temperature averages ranged from -0.7°C in Polovragi to 1.8°C in Drobeta Turnu Severin and their
deviations from the multiannual averages were between -1.1°C in Targu Logresti and 0.7°C in Voineasa, determining the
classification of the thermal types based on the Hellmann criterion as normal within almost the entire region except for a small
area at Targu Logresti, where December was cool (CO) with a deviation that was very close to the lower limit of the normal
(Table 1). The monthly average air temperature calculated for the entire region was 0.0°C, and its deviation from the normal
was -0.14°C, which confirms that December 2018 was thermally normal as average for the entire Oltenia region. There were
14 days in which the daily air temperature averages for the whole region were positive and 17 days when they were negative
(cold days). According to the daily average temperature for the entire region, the warmest day was December 23 with a daily
average of 4.94°C, while the coldest day was December 1 with an average of -6.1°C. The monthly minimum air temperature
values were recorded on December 1, 2, 3, and varied between -7.3°C in Drobeta Turnu Severin and -16.4°C in Bechet; their
average for the entire region was -11.0°C. The coldest morning of December 2018, based on the average of the minimum
temperatures calculated for the entire region, was registered on December 2 and it was -9.59°C. The monthly maximum
temperatures were recorded on different dates (December 4, 5, 9, 10, 23 and 29) and ranged from 7.4°C in Voineasa to
14.6°C in Targu Jiu; their average for the entire Oltenia region was 10.9°C. According to the daily averages of the maximum
temperatures for the entire region, in December, only five days of winter were recorded. The hottest day of December 2018,
based on the average of the maximum temperatures for the entire region, was December 23, when the average reached 10.2°C
and the coldest day was December 1 with an average of -1.85°C. At the soil surface, the minimum temperatures were
recorded mostly on December 1, 2 and 3 and were between -8.6°C in Apa Neagra and -16.4°C within the Oltenia Plain in
Bailesti; their average for the entire region was -12.1°C. The maximum temperatures at the soil surface were registered on
different dates (December 5, 9, 10, 23 and 28) and ranged between 7.2°C in Dragdsani and 17.1°C in Bailesti and their
average for the entire region was 12.0°C. There were frequent alternations of frost and thaw at the surface of the soil, and the
vernalization' process was carried out during the cold periods of the month. The thermal regime specific to December
installed in the last two days of November, when temperature dropped below 0.0°C. The minimum monthly temperatures
were registered on November 30. The frost units’ ranged from 16.7 in Drobeta Turnu Severin and 46.9 in Voineasa and their
average for the entire region was 37.4°C. The heat units ranged from 8.9 at the southern limit of the mountain region in
Voineasa and 80.5 in southwestern Oltenia, in Calafat; their average for the entire region was 36.2, only 1.2 lower than the
frost units, which reflects a state of thermal balance between slightly cooler weather and slightly warmer weather compared to
the normal, that is, @ mild December month from the agrometeorological point of view. The values of agrometeorological
frost were insignificant. These thermal characteristics had a particular influence on vegetation and biotopes that, after the

! Vernalization represents the acquiring or acceleration of flowering capacity under the influence of low temperature exposure.

% The degree of winter bitterness in agrometeorology (winter type) is classified according to the sum of frost units (3, of the 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); Frost units for the entire cold season are calculated as X of
daily average temperatures <0°C, in the period November-March; A frost day is the day with the average temperature < 0°C; The active temperature
are those >0°C, while the temperature of the biological minimum is 0°C. A winter day is a day with the air maximum temperature < 0°C. Heat units
(2 of daily average temperatures > 0°C). From the public point of view with regard to weather forecast, the notion of frost is associated with
temperature values of < -10°C. Thus, frost defined in terms of weather forecast (which are adapted to living organisms) is different from
agrometeorological frost (temperatures of <-15°C), plants being better adapted to climatic conditions (due to their cellular structure and specific
biotic processes).

170



Muzeul Olteniei Craiova. Oltenia. Studii i comunicari. Stiinfele Naturii. Tom. 35, No. 1/2019 ISSN 1454-6914

cooling registered by the end of November and the beginning of December, in the warm days of December, slowly resumed
vegetative activity and biotic processes within biocoenoses®, 0.0°C being the temperature of the biological minimum.

Table 1. Air temperature regime within Oltenia and the minimum and maximum temperature values at the soil surface
in December 018 (N XII = December normal values calculated for the period 1901-1990, M XII = monthly averages
of December 2018; A=M-N = temperature deviation, CH = Hellmann criterion).

No Meteorological Min T air Max T air Min T soil Max T soil
station Hm | NXII | MXII | A=sM-N | CH | (°C) | Date | (°C) | Date | (°C) | Date | (°C) | Date

1 Dr. Tr. Severin 77 1.4 1.8 04 | N 7311 130 | 9 88 | 1 146 | 9

2 Calafat 66 1.0 1.5 05 | N -102 | 2 13.6 | 23 -14.8 | 2 144 | 28

3 Bechet 65 0.4 0.4 00 | N -164 | 1 123 | 23 -148 | 1 9.8 | 9

4 Bailesti 56 0.4 0.5 0.1 | N -13.0 | 1 11.1 | 9 -16.4 | 1 171 | 6

5 Caracal 112 -0.1 0.0 0.1 | N -11.5 | 2;3 9519 -122 | 2 9.6 | 9

6 Craiova 190 0.1 -0.3 -04 | N -10.0 | 2 9719 -105 | 3 138 | 9

7 Slatina 165 0.3 -0.5 -0.8 | N -104 | 2 9.0 | 29 -11.8 | 3 10.2 | 23

8 Bacles 309 -0.4 -0.2 02 | N -10.5 | 2 99 19 - - - -

9 Tg. Logresti 262 0.1 -1.0 -1.1 | CO | -10.8 | 2 10.3 | 10 -15.5 | 26 128 | 9

10 | Dragéasani 280 0.6 0.1 -0.5 | N -7.9 | 2,26 | 10.1 | 29 9213 7219

11 | ApaNeagra 250 0.1 -0.8 -09 | N -11.0 | 1 129 | 5 -8.6 | 28 8719

12 | Tg.Jiu 210 0.1 -0.3 -04 | N 8.1 |3 14.6 | 23 -8.8 | 31 142 | 10

13 | Polovragi 546 0.1 -0.7 -0.8 | N -122 | 1 9.6 | 5 -142 | 1 123 | 5

14 | Rm. Valcea 243 0.5 0.1 -04 | N 8.1 |2 116 | 5 -11.9 | 26 110 | 5

15 | Voineasa 587 -1.9 -1.2 0.7 | N -125 | 1 7.4 | 23 - - - -

16 | Paring 1585 | -3.7 - - - -157 | 1 92 | 24 - - - -
Average for Oltenia | - 0.18 0.04 -0.14 | N -11.0 - 10.9 - -12.1 - 12.0 -

17 | Ob. Lotrului 1404 | 4.9 -4.1 08 | N -19.7 | 14 44 | 4 - -

(Source: processed data from the N.A.M. Archive)

The graphs of the variation of the parameters characterizing air temperature (average of daily minimum
values, daily average and average of daily maximum values, all calculated for the entire region) in December 2018
presented significant increasing linear trends (Fig. 1).

The statistical analysis of the evolution of average air temperature in December during the last 58 years (1961-
2018) leads to the following conclusions (Table 2): The coldest December months in the last 58 years were recorded in: 1998
(CL, with an average of -4.03°C), 1977 (CL, with an average of -3.66°C), 2001 (CL, with an average of - 3.59°C), 1962 (CL,
with an average of -3.31°C), 2002 (CL, with an average of -3.04°C), 1991 (CL, with an average of -2.39°C) and 7963 (CL,
with an average -2.16). December 1998 was the coldest first winter month in the last 58 years, being classified as cold (CL),
according to the temperature values registered at the level of 2m above the ground (MARINICA & MARINICA, 2012;
2016). As a result, in the last 58 years, there was only one December month with a monthly average below -4.00°C (1998).
Most of the months colder than the normal were recorded before 1999 (12 months out of a total of 16 months). The warmest
December months in the last 58 years were recorded in the years: 2015 (VW, with a general average of 5.19°C), 1979 (W,
with a general average of 3.21°C), 1982 (W, with a general average of 3.08°C), 2017 (W, with a general average of 2.74°C),
1971 (W, with a general average of 2.37°C), 1985 (W, with a general average of 2.17°C). Most December months were
thermally normal, 26 cases (44.8%) and the number of warm and cold months was the same, 16 cases (namely 27.6%); there
was registered only one very warm (VW) month in the warmest year in the history of climate observations in Romania (2015
with the annual average for the entire Romania of 11.72°C, and at the regional level, in Oltenia, the annual average was
1.93°C). No December months were very cold. The number of warmish December months (WS) was 10, while the number of
cool months (CO) was 9 months. Most December months warmer than the normal have been recorded since 1999 (10 months
out of 16). The increase trend of the average monthly temperature over the last 58 years, calculated for the entire region, is
evident, with a significant increase rate (0.0168) (Fig. 2).

December 2015 was the warmest first winter month (Table 2) and the only very warm (VW) month for the
entire Oltenia region during the observation period. The monthly average of 5.19°C for the entire Oltenia region,
registered in December 2015, is an absolute climatic record for December, recorded in the warmest year in Romania
so far. The average December temperature, calculated for the entire region over the past 58 years, was 0.16°C. As a
result of the increase in the average monthly temperature, the frequency, duration and intensity of cold waves in
December declined considerably. Climate warming is thus demonstrated also at the regional level, and the continuation
of this climate process in 2018 (with an average of -0.04°C) was done under the conditions of minimum solar activity
and in the absence of the El Nifio climate process.

* The term biocoenosis (from the Greek koinosis — to share) is an over-individual level of organization of living matter and describes the totality of
living, vegetal (phytocenosis) organisms and animals (zoocoenosis) interacting with each other and living in a particular environment or sector from
the biosphere (biotope), forming with it a unitary one and that is in a dynamic dynamically dependent on that medium. It is characterized by a certain
structure and function given by the model of circulation of matter, energy and information. The term biocoenosis was proposed by Karl Mobius in
1877 (http://en.wikipedia.org/wiki/Biocenoz%C4%83).
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Figure 1. Variation of the parameters characteristic to air temperature (average of daily minimum values, daily average and average
of daily maximum values calculated for the entire region) in December 2018. (Source: processed data from the N.A.M. Archive).
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Figure 2. Variation of the air average temperature calculated for the entire region Oltenia in December in the last 58 years
(1961-2018).

1. b. The pluviometric regime of December 2018. The monthly rainfall amounts ranged between 17.1 1/m? at
Bechet and 98.2 I/m® at Ramnicu Valcea. Their percentage deviations from the normal values ranged from -52.9% at
Bechet and 112.6% at Ramnicu Valcea, determining the classification of pluviometric types from excessively dry (ED)
in Bechet to excessively rainy (ER) in the Oltenia Hills in Dragéasani, in the Subcarpathian Depression in Polovragi, in
the Olt Corridor in Rdmnicu Valcea and in the mountain area in Parang (Table 3).
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Table 2. Thermal classification of December months within Oltenia in the last 58 years. (AvgT = December average temperature
calculated for the entire Oltenia region with altitudes below 600 m (°C), Type = thermal classification of the month according
to Hellmann criterion®, Cold = no. of cold months and their percentage, Normal = no. of normal months and their percentage,

Warm = no. of warm months and their percentage, EC= excessively cold, VC = very cold, CL = cold, CO = cool,
N = normal, WS = warmish, W = warm, VW = very warm, EW = excessively warm).

No | Year | AvgT | Type | No | Year | AvgT | Type | No | Year | AvgT | Type | No Year AvgT | Type
1 1961 -0.17 | N 17 | 1977 | -3.66 | CL 33 | 1993 0.81 | N 49 2009 1.00 | N

2 1962 | -331 | CL 18 | 1978 053 | N 34 | 1994 0.61 | N 50 2010 -0.72 | N

3 1963 | -2.16 | CL 19 | 1979 321 | W 35 | 1995 | -124 | CO 51 2011 2.05 | WS

4 1964 0.68 | N 20 | 1980 034 | N 36 | 1996 0.05 | N 52 2012 -1.22 | CO

5 1965 1.81 | WS 21 | 1981 048 | N 37 | 1997 047 | N 53 2013 -042 | N

6 1966 0.54 | N 22 | 1982 3.08 | W 38 | 1998 | -4.03 | CL 54 2014 1.61 | WS

7 1967 | -0.11 | N 23 | 1983 -0.90 | CO 39 | 1999 1.21 | WS 55 2015 519 | VW

8 1968 | -1.44 | CO 24 | 1984 | -0.82 | CO 40 | 2000 1.95 | WS 56 2016 -040 | N

9 1969 | -0.03 | N 25 | 1985 2.17 | W 41 | 2001 -3.59 | CL 57 2017 274 | W

10 | 1970 0.69 | N 26 | 1986 | -148 | CO 42 | 2002 | -3.04 | CL 58 2018 -0.04 | N

11 1971 237 | W 27 | 1987 1.01 | N 43 | 2003 0.00 | N Media 0.16 | N

12 1972 | -043 | N 28 | 1988 0.70 | N 44 | 2004 1.45 | WS Cold 16 27.6%
13 | 1973 | -1.26 | CO 29 | 1989 028 | N 45 | 2005 1.55 | WS Normal 26 44.8%
14 | 1974 2.12 | WS 30 | 1990 041 | N 46 | 2006 1.80 | WS Warm 16 27.6%
15 | 1975 037 | N 31 | 1991 -2.39 | CL 47 | 2007 | -1.19 | CO

16 | 1976 | -0.01 | N 32 1 1992 | -1.61 | CO 48 | 2008 1.90 | WS

(Source: processed data from the N.A.M. Archive )

Within the Oltenia Plain, December 2018 was characterized by deficit and, in the Bechet area, dry time continued
from August 1, 2018 until March 8, 2019. The average monthly rainfall amount for the entire Oltenia region was 58.9 I/m*
and its percentage deviation from the normal was 16.8%, which, according to the Hellmann criterion, determined the
classification of the month as a little rainy month (LR). There was only one interval with significant rainfalls between
December 14 and 18, and here we mention December 14, 15, 16 when the average rainfall amount for the entire region was
11.0 /m* (on December 14), 15.0 /m* (on December 15) and 20.7 I/m* (on December 16) respectively. In December, rainfall
was in the form of rain, sleet and snow. The snow layer formed on the night of November 28 / 29 slowly melted in the interval
December 1-5 and, on the night of December 14-15, it snowed again and the new layer reached a maximum thickness of 6 cm
in Calafat and Radmnicu Vélcea and 45 cm in Apa Neagra (Pades) in Gorj County.

Table 3. Rainfall amounts registered in the winter 2018-2019 (Z) compared to the normal’® values (N);
A%=percentage deviation from the normal, CH= Hellmann criterion.

No | Meteorological December 2018 January 2019 February 2019
station Hm J ZXII N A% | CH] XI N A% | CH | ZII N A% | CH
1 Dr. Tr. Severin 77 457 [ 612 | -253 | D 98.5 | 51.4 | 91.6 | ER | 31.7 | 479 | -33.8 | VD
2 Calafat 66 23.5 455 | -48.4 | VD 68.5 | 404 | 69.6 | ER | 10.1 | 38.0 | -73.4 | ED
3 Bechet 65 17.1 363 | -52.9 | ED 204 | 335 | -39.1 | VD | 12.2 | 348 | -649 | ED
4 Bailesti 56 260 | 46.8 | -444 | VD 57.7 | 385 499 | VR | 11.3 | 36.1 | -68.7 | ED
5 Caracal 112§ 42.5 39.5 76 | N 48.6 | 347 | 40.1 | VR | 14.6 | 345 | -57.7 | ED
6 Craiova 190 §59.6 | 41.8 42.6 | VR 652 | 375 739 | ER | 17.2 | 304 | -434 | VD
7 Slatina 165 | 462 | 42.8 79 | N 594 | 36.0 65.0 | ER | 14.0 | 384 | -63.5 | ED
8 Bacles 309
9 Tg. Logresti 262 | 649 | 44.8 449 | VR ] 101.8 | 359 | 183.6 | ER | 249 | 41.0 | -39.3 | VD
10 | Dragasani 280 f 71.1 44.6 594 | ER 81.9 | 34.1 | 1402 | ER | 12.1 | 354 | -65.8 | ED
11 | ApaNeagra 250 f 73.1 823 | -112 | LD | 164.8 | 709 | 1324 | ER | 242 | 664 | -63.6 | ED
12 | Tg. lJiu 210 § 79.1 640 | 236 | R 119.0 | 53.9 | 120.8 | ER | 32.8 | 52.0 | -36.9 | VD
13 | Polovragi 546 | 85.6 56.1 52.6 | ER ] 103.6 | 489 | 1119 | ER | 169 | 484 | -65.1 | ED
14 | Rm. Vilcea 243 § 982 | 46.2 | 112.6 | ER 89.6 | 35.5 | 1524 | ER 9.1 | 384 | -76.3 | ED
15 | Voineasa 587
16 | Parang 1585 § 92.5 546 | 69.4 | ER 84.5 | 577 | 464 | VR | 32.0 | 47.7 | -329 | VD
Average for Oltenia - 58.9 | 50.5 16.8 | LR 83.1 | 43.5 91.1 | ER | 169 | 423 | -60.0 | ED
17 | Ob. Lotrului 1404 } 173.6 107.0 30.6

(ER=excessively rainy; VR=very rainy, R=rainy, LR=little rainy, N=normal, LD=little dry, VD=very dry,
ED=excessively dry) (Source: processed data from the N.A.M. Archive)

The warming of the weather from December 22-31 caused the melting of the snow layer in Oltenia
Plain, but in the hilly area, especially in the Gorj County, the Subcarpathians and the mountain area, it persisted until
February 11, 2019, with various thicknesses. In the area sheltered by the Carpathian curvature cold air persisted and the

* The comparison was made with December multiannual average for the last century, average calculated for the whole region (1901-1990). The
comparison with the statistical median is irrelevant, as the median has no connection to the dataset other than that the value is positioned at the
middle of the dataset arranged ascending order.

* Voineasa and Bécles meteorological station cannot be taken into account as they do not have complete pluviometric data series for the cold season.
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snow layer was maintained from December 15 until February 11 (59 days), while in the south of Gorj County, the snow
layer melted and reappeared several times in the winter of 2018-2019. In Targu Logresti, on the morning of December
11, the snow layer was 7 cm thick, but it melted until the evening. The curvature of the Southern Carpathians in the
sector between the Almaj and Pardng Mountains, in interaction with air circulation from the western sector (which
usually causes warming in Oltenia), has a sheltering effect, similar to the effect of an airplane wing, keeping cold air
above Gorj County, an area in the northeast of Mehedinti County and an area in the northwest of Valcea County. This
explains the lower monthly average temperatures in Gorj, as well as the lower spring arrival indexes in this area. Cold
air advections in this area, from the east and northeast, are not prevented by any orographic barrier and penetrate the
entire Oltenia. At the end of December, on December 29, for the crop of autumn wheat, the water supply on the soil
profile of 0-100 cm was satisfactory, close to the optimal or within optimal limits, in most of Oltenia (N.A.M.)

2. a. The thermal regime of January 2019.

The monthly air temperature averages ranged between -2.9°C in Voineasa and 0.9°C in Drobeta Turmu
Severin, and their deviations from the multiannual averages of the last century ranged between 0.4°C in Apa Neagra
(Pades) and 2.3°C in Calafat, which according to Hellmann criterion, corresponds to normal (N), within small areas
such as Targu Logresti and Apa Neagrd, and warm (W) in Drobeta Turmu Severin, Calafat and Caracal. Warmish time
(WS) had the largest spatial-temporal extension in January (Table 4). The monthly average air temperature calculated
for the entire Oltenia region was -1.0°C and its deviation from the average of the last century (considered normal) was
1.6°C, which confirms that January 2019 was warmish (Ws) in average for the entire Oltenia region.

Table 4. Air temperature regime within Oltenia and the minimum and maximum temperature values at the soil surface
in January 2019 (N I = January normal values calculated for the period 1901-1990, M I = monthly averages
of January 2019; A=M-N = temperature deviation, CH = Hellmann criterion).

No | Meteorological Min T air Max T air Min T soil Max T soil
station Hm NI [ MI | A=SM-N | CH | (°C) | Data | (°C) | Data | (°C) | Data | (°C) | Data

1 Dr.Tr. Severin 77 -1.1 0.9 20 | W -9.3 8 135 | 17 -102 | 5 13.7 | 17

2 Calafat 66 -1.8 | 05 23 | W -11.1 14 14.3 | 17 -125 | 12 154 | 17

3 Bechet 65 -22 | -0.5 1.7 | WS | -12.2 8 11.1 | 17 -114 | 5 14.8 | 31

4 Bailesti 56 -23 | -0.6 1.7 | WS | -12.2 14 109 | 17 -17.6 | 13 12.1 | 3

5 Caracal 112 -2.9 | -0.8 21 | W -12.1 8 94 | 17 -13.0 | 9 8.9 | 31

6 Craiova 190 -2.6 | -1.0 1.6 | WS | -11.7 | 58 11.0 | 17 -11.8 | 5 15.2 | 31

7 Slatina 165 24 | -1.2 1.2 | WS | -12.7 8 99 | 18 -15.8 | 8 5.0 | 30

8 Bacles 309 -3.0 | -1.1 1.9 | WS | -10.7 8 9.2 | 17 - - - -

9 Tg. Logresti 262 -2.7 [ -2.1 0.6 | N -16.5 8 10.1 | 17 -19.4 | 8 58 | 17

10 | Dragasani 280 -22 | -05 1.7 | WS | 97 8 99 | 18 -11.8 | 8 18.0 | 30

11 | Apa Neagra 250 -2.6 | 2.2 04 | N -17.3 12 82 | 16 -18.4 | 13 6.0 | 17

12 | Tg. Jiu 210 2.6 | -1.5 1.1 | WS | 137 13 125 | 17 -14.9 | 13 4.5 | 17

13 | Polovragi 546 -3.2 | -1.6 1.6 | WS | -12.2 8 79 | 18 -19.4 | 8 72 | 15

14 | Rm. Vilcea 243 -22 | -0.5 1.7 | WS | -11.1 8 9.6 | 16 -16.6 | 13 8.6 | 18

15 | Voineasa 587 4.7 | -2.9 1.8 | WS | -16.9 5 83 | 17 - - - -

16 | Parang 1585 - - - - -17.1 5 3.3 | 31 - - - -
Average for Oltenia - -2.6 | -1.0 1.6 | WS | -12.6 - 10.4 - -14.8 - 104 -

17 | Ob. Lotrului 1404 | -6.2 | -59 03 | N -24.0 5 58 | 29 -

(Source: processed data from the N.A.M. Archive)

Most of the monthly minimum air temperatures were registered on January 8 and ranged between -17.3°C in
Apa Neagra and -9.3°C in Drobeta Turmu Severin and their average for the entire region was -12.6°C. Most of the
monthly maximum air temperatures were registered on January 17 and were between 8.2°C in Apa Neagra and 14.3°C
in Calafat, and their average for the entire region was 10.4°C. Frost units ranged between 11.3 in Drobeta Turmu
Severin and 98.6 at Voineasa, and their average for the entire region was 49.7. Most frost units were registered in the
interval January 1-14. According to the general average of the daily maximum temperatures for the entire region, there
were 4 winter days in January. Vernalization continued especially in the period January 1-14. Heat units were between
8.8 in Voineasa and 40.3 in Drobeta Turmu Severin, and their average for the entire region was 19.0. From an
agrometeorological point of view, these values mean a mild winter month. Most heat units were registered in the
interval January 15-31. According to the daily temperature average for the entire region, the coldest day was January 8§,
with an average of -7.1°C, and the warmest day was January 31, with the average of 2.5°C.

At the surface of the soil, the monthly minimum temperatures were registered on January 5, 8,9, 12 and 13 and
ranged between -10.2°C in Drobeta Turmu Severin on January 5 and -19.4°C in Targu Logresti and Polovragi on
January 8 and their average for the entire region was -14.8°C. At the surface of the soil, the monthly maximum
temperatures were registered on January 3, 15, 17, 18, 30 and 31 and ranged between 4.5°C in Targu Jiu on January 17
and 18.0°C in Dragédsani on January 30. Their average for the entire region was 10.4°C, equal to the average of the
maximum monthly air temperature values. The graphs of the variation of the parameters characterizing air temperature
(average of daily minimum values, daily average and average of daily maximum values, all calculated for the entire
region) in January 2019 had markedly increasing linear trends (Fig. 3).
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Figure 3. Variation of the parameters characteristic to air temperature (average of daily minimum values, daily average and average
of daily maximum values calculated for the entire region) in January 2019. (Source: processed data from the N.A.M. Archive).

2. b. The pluviometric regime of January 2019. The monthly rainfall amounts ranged between 20.4 1/m* in
Bechet and 164.8 1/m” in Apa Neagri (Pades) and their percentage deviations from the multiannual averages calculated
for the last century ranged from -39.1% at Bechet (the only one area with negative deviation) and 183.6% in Targu
Logresti which, according to Hellmann criterion, makes January 2019 excessively rainy (ER) within most of the region.
We notice monthly amounts > 100.0 I/m* in 5 meteorological stations (Tg. Logresti 101.8 1/m?, Polovragi 103.6 1/m?,
Obarsia Lotrului 107.0 1/m?, Targu Jiu 119.0 I/m* Apa Neagra 164.8 1/m”) and a value close to 100.0 I/m* in Drobeta
Turnu Severin (98.5 I/m?). The average of the monthly rainfall amounts calculated for the entire region was 83.1 /m’
and its percentage deviation from the normal was 91.1%, which confirms that January 2019 was on average excessively
rainy (ER) for the entire Oltenia region (Table 3).

Precipitations were predominantly solid and three intervals with significant amounts were registered: January
9-10, January 22-26 and January 29-30 totalizing 9 days. The highest amount was registered on January 24, 2019, when
the average calculated for the entire region was 17.1 I/m” and the maximum amount of rainfall recorded in 24 hours was
39.3 I/m*in Ramnicu Vilcea. The snow layer in January in the Oltenia Plain gradually increased starting with January 4
and reached the maximum thickness on January 11, when it ranged between 6 cm in Slatina and 15 cm in Craiova. In
the hilly area and the Subcarpathians, it persisted throughout the month and reached the maximum thickness on January
23 with values between 10 cm in Dragdsani and 49 cm in Apa Neagrd. The reduction of the snow layer started on
January 28 as heating process began. In the mountain area from northern Oltenia, the thickness of the snow layer
reached 142 cm in Obarsia Lotrului on January 26, while at the Parang Peak, it reached 102 cm on January 31. At the
level of the entire country, the snow layer was consistent, reaching 110 cm in Cavnic (Maramures County) on January
15; in the area of the settlements Suior, Firiza, Chiuzbaia, Baiut located close to the mountains, it reached over 120-130
cm, while the maximum thickness of 228 cm was reached in Cuntu, in the mountain area, on January 16. In the
Southern Hemisphere, January is the peak summer month, and in Australia®, in Tarcoola, the absolute thermal
maximum of 48.7°C was registered (on the same date, January 16), in Port Augusta the absolute thermal maximum
reached 49.5°C and in Adelaide 46.6°C. On the same day, in Russia, at Ikki-Ambar (Yakutia), the temperature dropped
to -56.0°C. In January, the snow layer in Europe exceeded 2 m in some areas in Austria and southern Germany blocking
the rail and air traffic (January 14); in Germany, on this date, a violet warning for violent snows was issued. The violet
warning (in Germany’) means the deposition of a layer of fresh snow of at least 1 m in 24 hours (in Romania there is no

® January 2019 was the hottest month in the history of meteorological records in Australia (Australian Bureau of Meteorology). The average
temperature recorded for the whole Australia in January has exceeded 30°C for the first time since the measurements began in 1910 (BMA and
Agerpres) (htps://www.profit.ro/stiri/life/luna-ianuarie-2019-cea-mai-calda-din-istoria-australiei-18835783).

In Romania, so far, there is no violet code for any meteorological phenomenon. In Romania, according to operational regulations and laws, the code
indicating maximum danger in case of meteorological phenomena is the orange one.
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violet warning for any phenomenon). Heavy snowfalls, blizzards and intense frost were recorded in the North American
continent and the media said that in some areas of Mars it was warmer than in some areas in North America (https:
/Iwww.groundzeromedia.org/2-14-19-apocalypse-theorem/). As a result of the abundant rainfall registered on January
31, in the winter wheat crop, the moisture reserve on the soil depth of 0-100 cm will was close to optimal or within
optimal limits, within most of Oltenia (N.A.M.).

3. a. The thermal regime of February 2019. The monthly air temperature averages were between 0.1°C at
Voineasa and 4.0°C a in t Drobeta Turnu Severin, and their deviations from the normal values were between 1.6°C in
Apa Neagra and 4.3°C in Dragasani, which, according to the Hellmann criterion, shows that February was warm (W)
within most of Oltenia (Table 5). The monthly average air temperature calculated for the entire Oltenia region was
2.7°C (the highest monthly average temperature of the winter) and its deviation from the normal was 3.2°C, which
confirms that February was warm on average for the entire Oltenia region.

Table 5. Air temperature regime within Oltenia and the minimum and maximum temperature values at the soil surface
in February 2019 (N I = February normal values calculated for the period 1901-1990, M I = monthly averages
of February 2019; A=M-N = temperature deviation, CH = Hellmann criterion).

No | Meteorological Min T air Max T air Min T soil Max T soil
Station Hm | NII | MII | A=M-N | CH [ (°C) [ Data | (°C) [ Data | (°C) [ Data | (°C) | Data

1 Dr.Tr. Severin 77 0.9 4.0 31 | W -11.1 24 17.1 20 -12.5 | 24 26.2 | 28

2 Calafat 66 0.4 3.9 35 | W -11.0 24 18.5 18 -19.0 | 24 16.8 | 4

3 Bechet 65 -0.1 3.0 3 | W -10.1 24 17.7 20 -4.2 | 23 194 | 28

4 Bailesti 56 -0.1 2.9 30 | W -11.5 24 17.6 20 -184 | 24 23.8 | 18

5 Caracal 112 -0.7 3.5 42 | W -7.6 24 17.5 20 -104 | 24 16.2 | 19

6 Craiova 190 -0.4 3.2 36 | W -10.4 24 17.6 20 -13.2 | 24 25.2 | 20

7 Slatina 165 -0.2 3.2 34 | W -94 24 18.2 20 -11.8 | 24 122 | 4

8 Bacles 309 -0.9 2.7 3.6 | W -10 24 15.9 20 - - - -

9 Tg. Logresti 262 -0.7 1.3 20 | W -16.7 24 17.0 18 -19.5 | 24 225 | 18

10 | Dragasani 280 -0.2 4.1 43 | W -9.3 24 18.5 20 -114 | 24 133 | 4

11 | Apa Neagra 250 -0.6 1.0 1.6 | WS | -17.2 24 16.8 18 -18.5 | 24 11.1 | 18

12 | Tg. Jiu 210 -0.4 2.0 24 | W -134 24 17.9 20 -14.5 | 24 205 | 21

13 | Polovragi 546 -14 2.1 35| W -12.9 24 15.5 18 -20.9 | 24 19.7 | 28

14 | Rm. Vélcea 243 0.0 3.7 3.7 | W -10.1 24 17.9 18 -13.8 | 24 204 | 21

15 | Voineasa 587 -2.5 0.1 26 | W -11.0 25 14.8 20 - - - -

16 | Paring 1585 | - - - - -17.2 23 10.3 18 - - - -
Average for Oltenia | - -0.5 2.7 32 | C -11.8 | - 16.8 | - -14.5 | - 19.0 | -

17 | Ob. Lotrului 1404 | -5.5 -4.2 1.3 | CL | -225 24 11.0 18 - - - -

(Source: processed data from the N.A.M. Archive)

The minimum monthly air temperatures were registered atypically, during the last pentad of the month, on
February 24, and were between -17.2°C in Apa Neagra and -7.6°C in Caracal; the average for the entire region was of -
11.8°C. The maximum monthly air temperatures were registered on February 18 and 20 and ranged between 14.8°C in
Voineasa and 18.5°C in Calafat and Dragéasani and their average for the entire region was 16.8°C, being the highest
average of the monthly maximum temperatures in the winter 2018-2019. The agrometeorological frost was
insignificant, and the frost units, registered in the interval February 23-25, ranged from 8.5 in Tr. Severin and 23.1 in
Téargu Logresti with an average of 14.7 for the entire region. The heat units were registered throughout the month
except for the interval 23-25 and were between 25.6 in Voineasa and 126.1 in Dragéasani; their average for the entire
region was 93.4, exceeding the frost units. All this shows that February was a mild winter month from the
agrometeorological point of view. At the surface of the soil, most of the minimum monthly temperatures were registered
during the cooling period, at the end of February, on 24 February, and were between -20.9°C in Polovragi and -4.2°C in
Bechet; their average for the whole region was -14.5°C, being the second average in descending order from this winter
after December. The monthly maximum values at the surface of the soil were registered at different dates and ranged
from 11.1°C in Apa Neagra and 26.2°C in Drobeta Turnu Severin, and their average for the entire region was 19.0°C,
being the highest of the winter.

The only intense cooling interval of February was between 23 and 25. In Oltenia, the weather cooled quickly
on the night of February 22/23. The rain that started in the evening, after a warm day (maximum temperatures of 8-
12°C on February 22 and early morning rain), quickly turned into snow and the wind intensified. The blizzard recorded
between the 9 and 12 p.m. was so intense that it was not possible to distinguish the falling snow from the blown away
snow and visibility was particularly low. During the night of February 22/23, snow falling was accompanied by blizzard
on extended areas. The wind intensified, the peak gust reaching speeds of > 80km/h between 9 and 12 p.m., then the sky
cleared up and the weather continued to cool. A snow layer with a thickness between 4 cm in Calafat and Bechet and 23
cm in Targu Jiu formed, but it that melted until February 27. In Dobrogea, in Jurilovca, the peak gust was of 130 km/h
and 115 km/h in Mahmudia. For Oltenia, this was the only blizzard during this winter. The charts of the variation of
the air temperature (average daily, daily average and daily peak average values all calculated for the entire region) in
February 2019 had a linearly significant upward trend for daily and decreasing daily and maximum daily and minimum
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daily temperatures (Fig. 4), aspect due to the cooling of the weather in the period 23-25. The graphs of the variation of
the parameters characterizing air temperature (average of daily minimum values, daily average and average of daily
maximum values, all calculated for the entire region) in February 2019 had markedly increasing linear trends in case of
daily maximum temperatures and decreasing in case of daily averages and minimum temperature averages (Fig. 4), due
to the weather cooling characteristic to the interval February 23-25.
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Figure 4. Variation of the parameters characteristic to air temperature (average of daily minimum values, daily average
and average of daily maximum values calculated for the entire region) in February 2019.

3. b. The pluviometric regime of February 2019. The monthly rainfall amounts in February were between
9.1 I/m* in Ramnicu Valcea and 32.8 /m* in Targu Jiu and their percentage deviations from the normal were between -
76.3% in Ramnicu Vilcea and -36.9% in Tg. Jiu; according to the Hellmann criterion, February was dry with
classifications of pluviometric types from very dry (VD) to excessively dry (ED) in all the weather stations (Table 3).
The average monthly rainfall amount calculated for the Oltenia region was 16.9 /m” and its percentage deviation from
the normal was 60.0%, which confirms that February was an excessively dry (ED) month in the entire Oltenia region.
There was only one short interval with significant rainfalls on the night of February 22/23, 2019 with an average of 8.8
1/m” for the whole region.

4. The seasonal climatic characteristics of the winter 2018-2019. The seasonal air temperature averages were
between -1.3°C in Voineasa and 2.2°C in Drobeta Turnu Severin and their deviations from the normal values ranged from
0.3°C in Apa Neagrad and 2.1°C in Calafat and Caracal; thus, according to Hellmann criterion, the winter 2018-2019 was
warm (W) throughout the region except for two areas, Targu Logresti and Apa Neagra, where it was thermally normal (N)
(Table 6). The seasonal average of the air temperature calculated for the entire region was 0.6°C and its deviation from the
normal was 1.55°C, which confirms the characteristic of warm winter (W) for the entire Oltenia region. The seasonal rainfall
amounts ranged between 49.7 I/m” in Bechet, in the extreme south of Oltenia, and 262.1 /m” in Apa Neagr, in the area of
the Subcarpathian depressions; their percentage deviations from the seasonal normal values were between -52.5% in Bechet
and 69.3% in Ramnicu Valcea, determining, according to Hellmann criterion, the classification of the pluviometric types in
Oltenia from excessively dry (ED) in Bechet area to excessively rainy (ER) in the hilly area at Targu Logresti and in the Olt
Corridor in Dragasani and Ramnicu Valcea. The average of the seasonal rainfall amounts calculated for the entire Oltenia
region was 158.9 I/m” and its percentage deviation from the normal was 15.8%, which, according to the Hellmann criterion,
means that on average the winter 2018-2019 was a little rainy (LR).

DISCUSSIONS

The coldest interval of the winter 2018-2019 was January 9-14, when there were registered the minimum
temperature values for January, which, with few exceptions, also represent the minimum values for the entire season. During
this interval, there were 4 days (5, 8, 13 and 14) when the average daily minimum temperature calculated for the entire region
was < -10°C, namely, there were 4 frost nights in Oltenia. We will analyse the synoptic situation that triggered this severe

177



MARINICA Andreea Floriana MARINICA Ion CHIMISLIU Cornelia

cooling of the weather during the maximum phase that lasted for 4 days. Within 24 hours, from the morning of January 4 until
the morning of January 5, the average of the daily minimum temperatures calculated for the entire Oltenia region decreased by
5.87°C (from -5.47°C on the morning of January 4 to -11.34°C on the morning of January 5).

Table 6. Air temperature and rainfall regime in the winter of 2018-2019 (Hm = Hm = altitude of the meteorological station,
W'18-"19= average temperature values in the winter 2018-2019 (°C), NW = normal values of the seasonal averages winter
temperature (°C), A = W-N = deviation of temperatures from the normal (°C) CrH = Hellmann criterion; SW = sum

of rainfall in the winter 2018-2019 (I/m*), NW = normal rainfall amounts during winter (I/m®), A = S-N= deviations

from the normal (I/m?), A% = percentage deviations from the normal.

No | Meteorological The thermal regime (°C) The pluviometric regime (1/m?)
Station Hm | W'18-'19 | NW | A=W-N | CrH | SW NW | A=S-N | A% | CrH
1 Dr. Tr. Severin 77 2.2 0.4 1.8 | W 175.9 | 160.5 154 9.6 | LR
2 Calafat 66 2.0 -0.1 21 | W 102.1 | 123.9 -21.8 | -17.6 | LD
3 Bechet 65 1.0 -0.6 1.6 | W 49.7 | 104.6 -54.9 | -52.5 | ED
4 Bailesti 56 0.9 -0.7 1.6 | W 95.0 | 1214 -264 | 217 | D
5 Caracal 112 0.9 -1.2 21 | W 105.7 | 108.7 -3.0 28 | N
6 Craiova 190 0.6 -1.0 1.6 | W 142.0 | 109.7 323 | 294 | VR
7 Slatina 165 0.5 -0.8 13 | W 119.6 | 117.2 24 20 | N
8 Bacles 309 0.5 -14 19 | W 149.3
9 Tg. Logresti 262 -0.6 -1.1 0.5 | N 191.6 | 121.7 699 | 574 | ER
10 | Dragasani 280 1.2 -0.6 1.8 | W 165.1 | 114.1 51.0 | 447 | ER
11 | Apa Neagra 250 -0.7 -1.0 0.3 | N 262.1 | 219.6 4251 194 | R
12 | Tg. Jiu 210 0.1 -1.0 1.1 | W 2309 | 169.9 61.0 | 359 | VR
13 | Polovragi 546 -0.1 -1.5 14 | W 206.1 | 1534 52.7 | 344 | VR
14 | Rm. Valcea 243 1.1 -0.6 1.7 | W 196.9 | 120.1 76.8 | 63.9 | ER
15 | Voineasa 573 -1.3 -3.0 1.7 | W 141.8
16 | Paring 1585 209.0 | 160.0 49.0 | 30.6 | VR
Average for Oltenia - 0.6 | -0.95 1.55 | W 158.9 | 137.2 21.7 | 158 | LR
17 | Ob. Lotrului 1348 -4.7 -5.5 0.8 | WS | 311.2

(Source: processed data from the N.A.M. Archive)

The monthly minimum values for many weather stations were registered on the morning of January 5: Craiova (-
11.7°C); Voineasa (-16.9°C); Parang (-17.1°C) and Obarsia Lotrului (-24.0°C), which is the minimum thermal value of the
winter 2018-2019) (Table 4). This accelerated cooling of the weather brought an interval of 10 cold days, of which 4 nights
were frost nights on average for the entire region. We will further analyse the synoptic situation from January 5, 06 UTC.
On January 5, 2019, at 06 UTC, at ground level, above Western Europe, the Azores Anticyclone extended northwards and
connected, through a high-pressure belt across the Scandinavian Peninsula, to the East European Anticyclone that was further
connected with the Asian Anticyclone (Fig. 5). A strong anticyclone centre with pressure above 1040 hPa was positioned
above the English Channel. The East European Anticyclone was quite strongly developed, with atmospheric pressure values
>1040 hPa, as well as the Asian Anticyclone. In the south of the Balkan Peninsula and west of Asia Minor, a weak
Mediterranean Cyclone was placed, in occlusion, with pressure at the centre <1015 hPa. To the north, separated by an
anticyclone belt, there is a quite large cyclone field, located southeast of the Scandinavian Peninsula, above the vast plain area
of Eastern Europe. In the south-west of Romania, an anticyclone nucleus acted, with atmospheric pressure values >1025 hPa.
In these conditions, above Romania, in the lower troposphere, the air circulation was from the eastern sector with a
continental cold air mass mixed with arctic air (cPk + A). This distribution of the pressure field is a true mechanism through
which cold air penetrates over Romania. In the upper troposphere, at the level of 500 hPa, it was an atmospheric blocking
circulation (the shape of the letter "Q" of the 552 damgp isohypse — Fig. 5). The atmospheric blocking was highly developed
with the 576 damgp isohypse extending to the south of Great Britain. For Romania (and Oltenia), at this level, air circulation
was northern, with Arctic Air (A) rapidly brought on the "shortest route" from the Arctic region. The advection of cold air
over Europe was initiated on January 1 and, on January 3, it began to penetrate over the west of Romania. The maximum
intensity of the cold air advection as well as its expansion over Europe was recorded on January 5 at 00 UTC (Fig. 6), when
the -12.0°C isotherm was located in the west of Oltenia and, south of the Danube (above Bulgaria), values of -14°C were
registered. Extremely cold air advection persisted over Europe (and Romania) until January 14, 2019 at 00 UTC. We remark
that this type of atmospheric circulation caused the installation of sudden winter conditions on the night of November 18/19,
2018, thus ending the warm and dry autumn of 2018; they also caused the sharp cooling of the weather from the end of
November (when there were registered the thermal minimum values of November) and from the beginning of December
(when the minimum thermal values of December were registered). The Scandinavian Peninsula is thus a bridge between
Europe and the Arctic, enabling cold air advections across Europe. We also note that, in the first two months of the 2018
summer, this type of atmospheric circulation determined the characteristic of rainy summer. In Oltenia, the short episode of
blizzard from February 2019 was caused by an atmospheric blocking of circulation, which produced a strong hot air
advection in Western Europe that led to the registration of thermal records for February. Thus, on February 25, 2019, in the
United Kingdom temperature reached 20.6°C at Trawsgoed, Wales (according to the British Meteorological Service) which
had never happened before. "There has never been such a thing (...) in Wales, 20.6°C is really like in summer", (Etienne
Kapikian, meteorologist, Météo-France).
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Figure 5. The synoptic situation at the ground level (atmospheric pressure field) overlapped with the altitude synoptic situation
(geopotential field at 500 hPa — about 5000 m altitude) and the field of relative baric topography (TR500 / 1000)
on January 5, 2019 at 06 UTC (www.wetterr3.de).

L] R CNa T 2 R

| 1] O @im— — = ——p)

850 hPa Termperatur [Grad C]
Samstog, 05-01-2013 00 UTC (GFS)  {Analyse) () www wetterd de

Figure 6. The thermal field at the level of 850 hPa geopotential field — about 1500 m altitude, on January 5, 2019, at 00 UTC
(www.wetterr3.de).

Monthly records were also registered in other areas of Western Europe on February 23-25: 25.0°C at Ourense,
Spain, 21.0°C at Pleyber-Christ, France, and 18.8°C in Uccle, Belgium. Temperatures were spring-like also in
Scandinavia, with a record of 9.1°C for February, registered at Kvikkjokk, Sweden, near the Polar Circle on February
23,2019 and 17.8°C at Linge, Norway. At the same time, the thermometer did not indicate more than 5.0°C in Lecce,
Italy or 3.0°C in Thessaloniki, Greece, where it snowed in the interval February 23-24, as well as in northwestern
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Turkey (AFP, Kapikian meteorologist, Météo-France) (https://www.realitatea.net/scenariu-terifiant-devenit-realitate-
schimbari-climatice-incredibile_2182130.html).

The thermal classification of the winters in Oltenia in the period 1961-2019. The statistical analysis of the
seasonal temperature registered during winter in the period 1961-2019 according to Hellmann criterion, calculated for
the entire Oltenia region, shows that: the coldest winters (cold (C) and very cold (VC)) in the last 58 years were: 1962-
‘63 (VC, average -4.48°C), 1963-'64 (C, average -2.98°C), 1968-"69 (C, average -2.96°C), 1977-'78 (C, average -
2.20°C), 1984-°85 (VC, average -4.57°C), 1995-"96 (C, average -2.35°C) and 2002-"03 (C average -2.93°C), namely 6
winters (10.3%).

The coldest winter was 1984-"85 (VC, with an average of -4.57°C), and the number of very cold winters was 2
(1962-'63 and 1984-"85), both recorded before 1990. The warmest winters in the last 58 years (warm (W) and very
warm (VW)) were: 1965-"66 (W, average 1.19°C), 1970-'71 (W, average 0.68°C), 1974-'75 (W, average 0.98°C),
1976-"77 (W, average 0.76°C), 1982-'83 (VW, average 2.05°C), 1987-'88 (W, average 1.98°C), 1988-'89 (W, average
1.31°C), 1989-'90 (W, average 0.6°C), 1993-'94 (W, average 1.43°C), 1994-'95 (W, average 0.88°C), 1997-'98) (W,
average 1.35°C), 2000-°01 (VW, average 1.79°C), 2001-'02 (W, average 0.51°C), 2006-"07 (VW, average 3.44°C),
2008-'09 (W, average 0.89°C), 2012-"13 (W, average 0.35°C), 2013-"14 (W, average 0.69°C), 2014-'15 (W, average
1.21°C), 2015-°16 (VW, average 2.88°C), 2017-"18 (W, average 1.48°C), 2018-"19 (W, average 0.55°C), namely 21
winters (36.2% of the total number of winters). The warmest winter, which is the absolute climatic record of warm
winters throughout the history of weather observations, was 2006-2007 with the average for the entire region of
3.44°C (Table 7). The number of very warm winters was 4, namely double the number of very cold winters (of the
symmetrical class of negative deviations). The number of winter warmer than normal (WS + W + VW) was 31, namely
53.5%, which shows that winters warmer than the normal prevail in Oltenia in the proportion > 50.0%. The number of
winters cooler than normal (CO + CL + VC) was 9, namely only 15.5% of the total. The average of winter temperature
between 1961 and 2019 is -0.32°C and its deviation from the normal is 0.63°C, indicating that on average, the winters
of the last 58 years were warm (W).

Table 7. Thermal classification of winters in Oltenia between 1961 and 2019 (the last 58 years) (AvgT = winter average temperature
calculated for the entire Oltenia region with altitudes below 600 m (°C), (the normal winter temperature average is -0.95°C
in Oltenia) Type = thermal classification of winter according to Hellmann® criterion, Cold = number of winters colder than

the normal and their percentage, Normals = number of winters thermally normal and their percentage,
Warm = number of winters warmer than the normal and their percentage, VC = very cold, CL = cold,
CO =cool, N =normal, WS = warmish, W = warm, VW = very warm, EW = excessively warm).

No | winter | AvgT |Type | No | winter | AvgT | Type] No | winter |AvgT [Type | No | winter |AvgT | Type

1 1961-'62 | -0.98 | N 17 | 1977-78 | -2.20 | CL | 33 | 1993-'94 | 143 | W 49 ] 2009-'10 | -1.10 | N

2 ] 1962-°63 | -448 | VC | 18 | 1978-'79 | -0.81 | N 34 | 1994-°95 | 0.88 | W 50 | 2010-"11 | -091 | N

3 1963-"64 | -298 | CL | 19 | 1979-'80 | -0.57 | N 35 | 1995-96 | -2.35 | CL | 51 | 2011-'12 | -1.53 | CO

4 ] 1964-'65 | -1.12 | N 20 | 1980-'81 | -0.37 | WS | 36 | 1996-97 | 0.02 | WS | 52 | 2012-"13 | 035 | W

5 1965-°66 | 1.19 | W 21 | 1981-'82 | -1.18 | N 37 1 1997-98 | 135 | W 53 | 2013-"14 | 0.69 | W

6 | 1966-'67 | -0.97 | N 22 ] 1982-"83 | 2.05 | VW | 38 | 1998-99 | -1.18 | N 54 | 2014-'15 | 1.21 | W

7 11967-°68 | -0.10 | WS | 23 ] 1983-'84 | -0.19 | WS | 39 | 1999-°00 | -0.03 | WS | 55 | 2015-"16 | 2.88 | VW
8 ] 1968-69 | 296 | CL | 24 | 1984-'85 | -4.57 | VC | 40 | 2000-'01 1.70 | VW | 56 | 2016-'17 | -1.35 | N

9 11969-'70 | -0.64 | N 25 | 1985-'86 | -0.18 | WS | 41 | 2001-°02 | 0.51 | W 57 | 2017-"18 | 1.48 | W

10 | 1970-'71 | 0.68 | W 26 | 1986-'87 | -1.72 | CO | 42 ]| 2002-°03 | -293 | CL | 58 ] 2018-'19 | 0.55 | W

11 | 1971-"72 | -0.13 | WS | 27 | 1987-'88 1.28 | W 43 ]| 2003-'04 | -0.62 | N Mean -032 | W

12 | 1972-"73 | -0.40 | WS | 28 | 1988-'89 131 | W 44 ] 2004-°05 | -0.07 | WS Cold 9 15.5%
13 | 1973-"74 | -024 | WS | 29 ]| 1989-'90 | 046 | W 45 ]| 2005-'06 | -1.29 | N Normal 18 31.0%
14 | 197475 | 098 | W 30 | 1990-91 | -0.94 | N 46 | 2006-°07 | 3.44 | VW Warm 31 53.5%
15 | 1975-'76 | -0.79 | N 31 | 1991-°92 | -0.62 | N 47 1 2007-°08 | -0.51 | N

16 | 1976-'77 | 0.76 | W 32 ] 1992-°93 | -142 | N 48 ] 2008-'09 | 0.89 | W

(Source: processed data from the N.A.M. Archive)

The graph of winter temperature variation calculated for the entire Oltenia region in the interval 1961-2019
shows a significant increasing linear trend (Fig. 7).

8 The comparison was made with the December multiannual average for the last century, average calculated for the whole region (1901-1990). The
comparison with the statistical median is irrelevant, as the median has no connection to the dataset other than that the value is positioned at the
middle of the dataset arranged ascending order.
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Figure 7. Variation of the average winter temperature calculated for the entire region Oltenia in the interval 1961-2019.
CONCLUSIONS

Although the winter of 2018-2019 began a little earlier than usual from a meteorological point of view
(on the night of November 18-19) with intense cooling, snowfalls and snow layer formation. December was
thermally normal and the weather gradually warmed up in January, especially in the second half, while in
February, the warming increased. Thus, in February, only one winter day was registered for the entire region on
the 23", when the average of the maximum temperatures was -0.8°C. This continuous warming process of the
weather triggered the early spring arrival’. Thus, the winter 2018-2019 was warm (W) with a general average of
0.55°C (for the area with altitudes <600 m, without Oltenia mountain area). From the pluviometric point of view,
the winter was a little rainy (LR) with intermittent snow layer in Oltenia Plain and persistent in Gorj County,
northeast of Mehedinti County and northwest of Valcea County. The statistical analysis of the winter temperature
in the period 1961-2019 shows that warm winters predominate — 53.5%, normal winters represent 31.0% and cold
winters only 15.5%. The graph of the variation of winter average temperature has a markedly increasing linear
trend. For the 1961-2019 interval, the average seasonal temperature was -0.32°C, with a deviation from the
normal of 0.63°C, which confirms that the winters of this interval were warm (W). The frost units for the whole
winter season were 36.5 in Drobeta Turnu Severin and 168.0 in Voineasa with the average for the whole region of
101.7. The heat units were greater than the frost units and ranged between 44.3 in Voineasa and 233.7 in Calafat
with the average for the entire region of 145.6, which signifies a mild winter from an agrometeorological point of
view. Climatic warming continued although the El Nifio climatic process was absent and solar activity was
minimal. Winter weather phenomena suddenly interrupted the dry and warm autumn, and the spatial-temporal
distribution of rainfalls was particularly variable. At the end of the winter, on February 26, 2019, in the crop of
autumn wheat, the supply of water accessible to plants on the soil depth of 0-100 cm was within satisfactory
limits, close to optimal and optimal, in most of the region (according to N.A.M.). As a result of the warmer
weather than normally, vegetable harvesting in greenhouses started two weeks earlier (on February 9, 2019) than
in the previous winter (2017-2018).

® Spring arrival is the climatic process of increasing air temperature that usually occurs starting with February 1, as a result of the increase in
daylight, which has important consequences for crops and biotopes, which gradually restart their activity.
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