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EXCEPTIONALLY HOT SUMMER 2022 IN SOUTH-
WEST ROMANIA

ION MARINICA*, ANDREEA FLORIANA MARINICA

Abstract. Exceptionally hot summer 2022 in south-west Romania The summer
of 2022, in southwest Romania, as in Romania and on the European continent, was
particularly hot, marked by a progressive weather warming starting from the very
last month of spring - May. According to the Hellmann criterion, June was warm
(CL) with a monthly mean of 22.06°C and a deviation from normal of 2.65°C. July
was warm (C) with a monthly average, for the entire Oltenia region, of 23.96°C
and a deviation from normal of 2.45°C. August was warm (C) with a monthly
mean of 23.59°C and a deviation from normal of 2.5°C. Summer was hot (C) with
a seasonal mean of 23.2°C and a deviation from normal of 2.5°C. The heat waves
had the temporal extension of 51.1% of the summer days, and after the 7.VIII a
rainy period followed. The entire continent of Europe was affected by the drought
and then by the rainy season. The paper analyses the climatic evolution of this
summer, which was the third warmest in the history of the climate in Oltenia, and
is useful to all those interested in the climate of south-western Romania.
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1. INTRODUCTION

In Romania, as in a good part of the Northern Hemisphere, May was
warm, and in Oltenia, as in a good part of Europe, two early moderate heat waves
were recorded in the intervals 5-23.V and 25-31.V, the latter continuing and
slowly intensifying in June. In June 2022, according to the Copernicus
Programme, several "important aspects” took place. The global average
temperature for June 2022 was about 0.31°C higher than the 1991-2020 average.
In Europe, it was the second warmest June on record, with temperatures
around 1.6°C above average. (June 2019 is the warmest June ever recorded in
Europe). Copernicus reported extreme temperatures from Spain to Italy.
"Southwest Europe, which experienced the first heatwave in the second half of
May, experienced a new period of exceptional temperatures four weeks later,
culminating on June 17th." (https://www.g4media.ro/iunie-2022-a-treia-cea-mai-
calduroasa-luna-iunie-din-istorie-potrivit-copernicus.html).
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July 2022 "was one of the warmest Julys in the history of meteorological
monitoring", (according to the WMO). "The world has just experienced one of
the three hottest Julys ever recorded. And obviously, as we all know, a very
prolonged and very intense heat wave has affected parts of Europe" (WMO -
Clare Nullis, in a press conference). The WMO cited data from the Copernicus
Climate Change Service and stated that the temperature in July 2022 was slightly
lower than in July 2019, but slightly higher than in July 2016. The global average
temperature recorded in July 2022 exceeded 0.4°C average global temperature
recorded in July during the reference period 1991-2020. This recording was made
in the presence of the La Nina natural climate process which (WMO) "has a
cooling effect”. (https://www.g4media.ro/iulie-2022-una-din-cele-mai-calduroase-
luni-iulie-inregistrate-vreodata.html)

”August 2022 was also the hottest August ever recorded in Europe, with
a significant temperature difference of 0.8°C warmer than the previous record set
in August 2018. The average temperature for the continent of Europe in August
2022 was by far the warmest August on record, 1.72°C above the 1991-2020
average and 2.24°C above the 1981-2010 average. Summer 2022 was 0.4°C
warmer in Europe than the previous record, broken in 2021".
(https://www.meteoradar.ro/stiri-meteo/record-de-caldura-vara-2022-cea-mai-
fierbinte-vara-din-europa--eac61c58-0e85-4d2f-b09b-bb6c695f6hce?fhclid=
IWAR1tBrB84qE9XslYB-
CO7iUnOLccABFLHUtPXg7ad71bprb8r3GIJ769RXk&category=Topics).

Heat waves and drought affected the entire continent of Europe, and the
drought was intense. The rivers, lakes and streams of Europe dried up, and on
the Rhine and other rivers, the "hunger stones™ appeared in plain sight. "As heat
and drought continued to grip much of Europe, the 'hunger stones' of the past
were visible in the dry rivers and streams and brought with them a dire warning:
'if you see me, mourn.” Hunger stones are hydrological monuments found in
some rivers in Central Europe, which appear when the water level drops a lot.
Inscriptions on them date from the 15th c to the 19th century, the stones were
embedded in dry riverbeds to warn people of the future that bad times might
follow." (https://www.descopera.ro/istorie/20154971-pietrele-foamei-ce-sunt-si-
de-ce-ii-sperie-pe-europeni). "In Romania, river flows have dropped to historic
levels, 700 localities have been supplied with restricted water. Over 240,000
hectares of agricultural crops were affected by the drought". (https://www.green
peace.org/romania/articol/7731/protest-greenpeace-pe-fundul-dunarii-secate/).

Drought has affected most countries in Europe and restrictions have been
imposed on water use. Numerous wildfires have occurred all over the world. For
the first time in the history of Romania and in the world, there were fires of
agricultural crops, which were intentionally caused by people as a result of
political orders determined by the World Reset. In the summer of 2022, as in
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2021, the term heat dome was widely used. Mathematical and physical weather
forecasting models gave the biggest errors in the entire history of their operation
(for example for daily thermal extremes, sometimes the errors were 5...6°C
compared to the real values and not only for these parameters), errors
unacceptable for weather forecasting, which we reasonably suspect was done
with the intention of justifying the necessity and imminence of the World Reset.
Mathematical and physical models for climate forecasting have never worked
satisfactorily, errors being unacceptable for making climate forecasts that have
always been shown to be outside the actual climate evolution. As a result of these
serious deficiencies, it is fair to say that at the present time the phrase "climate
emergency” is not justified, nor the ill-conceived and unnecessary "Global
Reset". As a rule, dry periods are followed by rainy periods. It was the same in
the summer of 2022, starting from the 7.VIII the rains came gradually and in
many localities and areas on the continent of Europe the rains were torrential,
with large hail or in large quantities, which caused floods rapids, destruction of
agricultural crops, roads, houses and bridges, etc.

We will further analyse the climate variability in the summer of 2022 in
South-West Romania (Oltenia). The work is part of an extensive series of
analyses of climate variability and climate changes in Oltenia (Marinica, 1. 2006;
Marinica I., Marinicd Andreea Floriana, 2016, 2019, 2020).

2. DATA AND METHODS

To carry out the work, | used the existing synoptic maps on the Internet
from international weather forecasting centres, the ANM website, satellite
information as well as information published in the written press.

3. RESULTS AND DISCUTIONS

3.1. Climatic characteristics of June 2022

The thermal regime of June 2022. The monthly air temperature
averages were between 17.2°C at Voineasa and 23.9°C at Dr. Tr. Severin, and
their deviations from normal were between 1.6° C at Bechet and 4.5°C at Apa
Neagra (Table 1). According to the Hellmann criterion, June was warm (C) in
most of Oltenia. The average monthly air temperature calculated for the entire
region was 22.1°C, and its deviation from normal was 2.69°C and according to
the Hellmann criterion, June 2022 was on average warm (C) for the entire region
Oltenia. The minimum monthly air temperatures were recorded on the dates of 8,
15, 16, 18, 19 and 22.VI and were between 6.3°C in Voineasa and 14.5°C in
Dragéasani, and their average of the entire region was 11.4°C. The maximum
monthly air temperature was mostly recorded on 30.VI and was between 32.1°C
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in Polovragi on 29.VI and 36.4°C in Caracal on 30.VI, and their average for the
entire region was 34.2°C.

Table 1. The air temperature regime in Oltenia and the minimum and maximum
temperature values at the soil surface in June 2022 (Hm = altitude of the weather
station, A=M-N = deviation from normal of the average temperature in June, CH =
Hellmann criterion, NVI = averages of temperature for the month of June calculated for
the interval 1901-1990 — normal; MVI = temperature averages in the month of June

2022)
. Tmax air Tmin air Tmax soil Tmin soil
Metg‘t’;g':r?'ca' Hm | NV MV LA ﬁ °C [ Dat | ¢°C | Dat | (°C | Dat | (°C | Dat
) e ) e ) e ) e
20, 36, 13, 40, 13,
Dr. Tr .Severin 77 7 3,2 3] 30 9] 16 1130 2116
21, 23, 35, 13, 41,
Calafat 66 0 7 2,7 9130 318 5| 28
21, 22, C 36, 10, 42, 12,
Bechet 65 3 9 16 L 2130 5119 5|13 2 116
21, 23, 35, 12, 43, 14,
Bailesti 56 1 1 2,0 1130 0] 15 6 | 20 3124
20, 23, 36, 13, 46, 15,
Caracal 112 8 1 2,3 4] 30 8 | 15 015 0|8
20, 23, 35, 13, 45,
Craiova 190 6 0 2,4 41 30 8 | 19 0| 28 93 | 29
20, 22, C 35, 11, 44, 12,
Slatina 165 5 4 19 L 41 30 6 | 19 4121 9119
19, 22, 35, 13,
Bacles 309 0 5 3,5 1130 6 | 15
18, 20, 34, 58,
Tg. Logresti 262 8 9 2,1 3130 7,7 | 22 0] 30 94 | 22
19, 22, 34, 14, 45, 15,
Dragasani 280 4 5 31 9 30 5119 1|30 3 119
16, 21, 34, 11,
Apa Neagra 250 6 1 4,5 2 | 30 94 | 18 8 7| 17
19, 22, 35, 11, 40,
Tg. Jiu 210 4 4 3,0 0] 30 5| 22 8 | 30 9,1 | 22
17, 20, 32, 57,
Polovragi 546 7 4 2,7 1129 10 [ 22 8 |25
19, 21, 35, 13, 11,
Rm. Valcea 243 0 9 2,9 41 30 1119 28 3| 22
15, 17, C 32,
Voineasa 587 3 2 1,9 L 4] 30 6,5 | 19
158 23,
Parang 5 4 ] 30 79 | 15
19, 22, 34, 11 46, 12,
Average Oltenia - 4 1 2,69 2 4 6 1
140 10, 12, 26,
Ob. Lotrului 4 8 9 2,1 0|30 08 | 19

(Source: processed data from the ANM archive)

The maximum temperature values passed the scorching threshold
(32.0°C) starting on 24.VI. The heatwave (temperatures > 35.0°C) was recorded
starting on 29.VI and prevailed in the low-altitude area of Oltenia. The first heat
wave of the summer of 2022 was registered between 24.VI-5.VII, lasting 12
days. At the surface of the soil, the monthly thermal maxima were recorded on
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the dates of 5, 13, 20, 21, 25, 28 and 30.VI and were between 38.8°C at Apa
Neagra recorded early on the date of 8.VI. 2022 and 62.1°C and in Rm. Vilcea
on 28.VI, and the average monthly maximum thermal values at the soil surface
for the entire region was 46.6°C, registering an increase of 11.9°C compared to
from May.

a0 = — - The minimum monthly
u [ S temperatures at the soil surface
o | AL A\ “L\| were recorded on 1, 8, 16, 17, 19,
T~ VY VY] | 22,24 and 29.V1 and were between

P L L e | 6.2°C at Polovragi recorded on
LT otz T 22.V1 and 17.1°C i Calafat on
M A — ST LV, and their average for the
L — T entire  region was 12.1°C,
; registering an increase compared to

0 May of 7.3°C.
- 5§ The graphs of the variation
of the parameters characterizing

Fig. 5. The temperature field at the level of the air temperature in June (daily
850 hPa on 23.V11.2020 at 18 UTC (at the maximums, daily averages, and
time of reaching the peak of the heat wave). daily minimums) had linear
(after www.wetter3.de) increasing trends for the daily
maximums and averages, and the
daily maximums had the fastest growth, with a significant growth coefficient of
0, 1314 (fig. no. 1). The daily minima of the air temperature had a very slightly
downward trend due to the cooling of the weather in the range of 19-22.VI.

Rainfall regime in June

The monthly amounts of precipitation were between 15.6 I/m?at Caracal
in the Romanati Plain and 100.5 I/m? in the Voineasa intracarpathian depression,
and their percentage deviations from normal values were between -78.8% at
Caracal and 35.3% in Bailesti.

Only at two weather stations (Calafat and Bailesti) there were positive
percentage deviations of the amounts of precipitation (Table 2). According to the
Hellmann Criterion, the month of June 2022 was very rainy (FP) in a small area
in the Oltenia Plain in Bailesti, normal (N) in small areas in Calafat in the extreme
south-west of Oltenia, in Bechet in the extreme south and in VVoineasa, very dry
(FS) in the extreme west at Dr. Tr. Severin, in the area of the hills at Tg. Logresti
and in the Oltului Corridor at Rm. Valcea, and excessively dry (ES) in most part
of Oltenia (56.3% of meteorological stations). Most precipitation values were
<5.0 I/m? Two intervals were recorded with rains on relatively extensive areas
locally significant for agriculture 10-12.VI and 25-28.VI, and torrential rains
were isolated on restricted areas, accompanied by large hail or in large quantities,
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by the storms that caused significant destruction in the agricultural fields (in the
villages of Sohodol, Valea Mare and Valea Micd in Tismana commune, Gorj
county). The highest amount of precipitation in the low-altitude area was 42.0
I/m? at Bechet on 28.VI and a slightly higher value was 44.7 1/m? at VVoineasa on
25.VI. The highest daily average of recorded precipitation was 10.0 I/m? on
28.VI. The hot days with maxima above 30°C were numerous, and the low
rainfall as well as the pluviometric deficit period accentuated the drought and the
lack of rainfall in soil.

Table 2. Amounts of precipitation recorded in the summer of 2022 (X), compared to the
normal values (N for the period 1901-1990), the deviation (A%) and the type of
pluviometric time according to the Hellmann criterion (CH).

Meteorologic June 2022 July 2022 August 2022
al Station ‘ Hm Cc | v C | zvi C
VI N A% H | N A% H | N A% H
Dr. Tr. 77 35, 38,
Severin 46,8 72,5 4 50,0 | 49,3 14 [ N 29,7 | 2 -22,3
66 34, 35,
Calafat 68,3 656 | 41 N 61,4 | 456 6 | FP 448 | 6 258 | P
65 37, 105,
Bechet 61,0 62,3 -2,1 N 18,8 | 46,6 ES 778 |1 9 3 | EP
56 35, 39, 116,
Bailesti 90,0 66,5 3 FP | 42,2 | 45,0 62 | N 846 | 0 9 | EP
112 78, 30, 39,
Caracal 15,6 73,7 8 ES 37,2 | 53,8 9 | FS 392 | 9 N
190 61, 31, 42,
Craiova 27,5 71,2 4 ES 354 | 514 1| FS 766 | 1 819 | EP
165 53, 20, 46, 162,
Slatina 37,5 80,6 5 | ES 455 | 575 9 123 | 8 8 | EP
309 71, 140, | 33,
Bacles 20,2 72,0 9 | ES 68,0 | 47,1 FP 414 EP
262 40, 33, 176, | 43, 305,
Tg. Logresti 43,2 72,3 2 32,8 | 49,5 7 | FS 8 |6 5 | EP
280 70, 25, 119, | 46, 156,
Dragasani 25,6 87,6 8 | ES 38,4 | 51,6 6 214 9 | EP
250 64, 103, | 60, 71,5
Apa Neagra 35,2 99,2 5 | ES 68,4 | 72,7 59 | N 111 9 | EP
210 64, 117, | 64,
Tg. Jiu 334 93,0 1| ES | 59,7 | 61,9 -36 | N 6 |3 829 | EP
546 112, 53, 171, | 76, 124,
Polovragi 52,4 3 3 | ES 82,8 | 88,9 69 | N 4 15 1| EP
243 46, 49, 146, | 69, 111,
Rm. Valcea 46,3 86,9 7 49,9 | 98,0 1| FS 6 | 4 2 | EP
587 100, 106, 212, | 72, 191,
Voineasa 5 7 58 | N 93,5 | 88,6 55 | N 218 5 | EP
Parang 158 12,0 124, - ES | 934 | 132, - 198 | 90, 118, | EP
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5 1 90, 1 29 6 5
3 3
Average - 46, il 116, | 52, 122,
Oltenia 44,7 84,2 9 54,8 | 65,0 6 313 4 | EP
140
Ob. Lotrului 4 32,8 59,1 54,9

(Source: processed data from the ANM archive)

3.2. Climatic characteristics of July 2022

The thermal regime of July 2022. The monthly air temperature averages
were between 18.3°C at Voineasa and 26.1°C at Dr. Tr. Severin, and their
deviations from normal were between 1.2°C at Voineasa and 3.1°C at Dr. Tr.
Severin.

Table 3. The air temperature regime in Oltenia and the minimum and maximum
temperature values at the soil surface in July 2022 (Hm = altitude of the weather station,
A=M-N = deviation from normal of the average temperature in July, CH = Hellmann
criterion, NVII=means of temperature for July calculated for the interval 1901-1990 —
normal; MVII = temperature averages in July 2022)

. Tmax air Tmin air Tmax soil Tmin soil
Metg‘:;gg’r?'ca' Hm NY' MIV' A;\IM' ﬁ (°C | pat | (°C | pat | (°C | Dat | (°C | Dat
) e ) e ) e ) e
40, 13, 44, 12,
Dr. Tr .Severin 77 23,0 26,1 4 | 23; 2 18; 6 | 23; 3| 12;
47, 14,
Calafat 66 23,2 26,0 5| 23 5 | 12;
C 40, 49,
Bechet 65 23,0 24,9 L 0 | 23 9,2 | 12 5 | 30;
39, 10, 49, 10,
Bailesti 56 22,8 25,0 9 | 23 1|12 1| 23; 7 | 12
39, 12, 48, 13,
Caracal 112 22,9 25,8 5 | 23 1|12 1| 23; 6 | 12;
39, 11, 44, 10,
Craiova 190 22,3 25,1 3 | 24 1|12 3 | 24 4 | 12;
39, 10, 47, 13,
Slatina 165 22,0 24,6 4 | 24 4 | 13 6 | 23 8 | 13;
38, 11,
Bacles 309 21,3 24,2 6 | 23; 1] 12 -
C 37, 64,
Tg. Logresti 262 20,7 22,4 L 4 | 23 6,3 | 13; 4 | 26
38, 12, 46, 14,
Dragasani 280 21,7 24,6 3 | 24 2 | 13; 3 | 23 7 | 11,
38, 54,
Apa Neagra 250 20,5 22,5 8 | 23; 55 | 12; 7 | 23; 7,7 | 12;
38,
Tg. Jiu 210 213 23,9 2| 23 94 | 12 8,0 | 12;
35, 60,
Polovragi 546 19,7 22,2 1] 23; 85 | 12; 5 | 27; 7,0 | 13;
38, 10,
Rm. Valcea 243 21,2 23,8 1| 24; 5 | 13; 92 | 5
C
Voineasa 587 17,1 18,3 L
158 28,
Parang 5 - - - - 8 | 23 56 | 12 - - -
Average 239 38, B8 Ll
Oltenia - 21,5 6 0 - 9,6 - 2 - 1
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140 C 28,
Ob. Lotrului 4 12,5 13,7 L 6 | 23 15 | 13; -
35, 45,
Petrosani 17,4 7 | 23; 6,3 | 12; 5 | 23; 8,1 | 20;

(Source: processed data from the ANM archive)
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Fig. 2. Variation of air temperature averages,
daily maximums, daily averages and daily

minimums in July calculated for the entire its doeviatiop from normal was
Oltenia region 2022. (Source: processed data  2.45°C, which according to the
from the ANM Avrchive). Hellmann criterion confirms that

the month of July 2022 was
warm (C) on average for the entire region. According to the daily average air
temperature, calculated for the entire region, the hottest days in summer 2022
were on July 23 and July 24, with daily averages for the whole of Oltenia of
28.06°C and 28.15°C, days that coincide with those in which the monthly thermal
maxima were recorded.

The highest monthly air temperatures were recorded on 23.VII. 2022 and
were between 34.6°C in Voineasa on 23.VIIl and 41.7°C in Calafat on 23.VII, and
their average for the entire Oltenia region was 38.0°C, 4.5°C higher than July
2021. The monthly maximum temperature of 41.7°C was the annual maximum
temperature for 2022 and exceeded the annual maximum temperature of 2021 by
0.6°C. The longest and most intense heat wave of summer 2022 was recorded
between July 14-30, lasting 17 days. The first heat wave of July 2022 was
recorded in the interval 1-5.VII with a duration of 5 days. In July 2022, the total
duration of heat waves was 22 days (ie 70.97% of July days).

The minimum air temperatures in July were recorded on 12, 13 and 18.VII
(moston 12.7 and 13.VI1) and were between 5.8°C in Voineasa on 13.VIl and 13.3°C
in Calafat on July 18, and their average for the entire region was 9.6°C.

At the soil surface, the maximum temperatures were recorded, mostly in the
second decade on the dates of 2, 23, 24, 27 and 30.VII and were between 42.2°C at
Tg. Jiu on July 23 and 66.3°C in Voineasa on July 2, and their average for the entire
region was 51.2°C. The minima of the temperature at the soil surface were recorded
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on the dates of 5.11, 12 and 13.VII and were between 6.5°C at Tg. Logresti on July
13 and 15.4°C in Bechet on July 12, and their average for the entire Oltenia region is
11.1°C. The graphs of the variation of the parameters that characterize the air
temperature in July 2022 have increasing trends in all three parameters (average of
daily minimums, average of daily and average of daily maximums) (Fig. 2), and
among them the most rapid increase was of the average of daily maximums
(calculated for the entire region), whose growth coefficient was 0.1304.

Rainfall regime in July 2022

The monthly amounts of precipitation were between 18.8 I/m? in Bechet
and 93.5 I/m? in Voineasa, and their percentage deviations from normal were
between -59.7% in Bechet and +44.4 % in Béacles. According to the Hellmann
criterion, July 2022 was excessively dry (ES) in Bechet, very dry (FS) in Craiova,
Caracal, Tg. Logresti and Rm. Vilcea, dry (S) in Slatina, Dragasani and Parang,
normal pluviometric (N) in Dr. Tr. Severin, Bailesti, Apa Neagra, Tg. Jiu,
Polovragi and Voineasa and very rainy (FP) in Calafat and Bacles. The average
monthly amounts calculated for the entire region was 54.8 I/m?, and its percentage
deviation from normal was -15.6%, which according to Hellmann's criterion
shows that, on average, July 2022 was slightly dry (PS) for the entire region
(Table 2). Deficient rainfall prevailed on 50% of Oltenia's surface, normal rainfall
on 37.5%, and excess rainfall on 12.5%.

3.3. Climatic characteristics August 2022

The thermal regime of August 2022. The monthly air temperature
averages were between 18.1°C at Voineasa and 25.6°C at Dr. Tr. Severin, and
their deviations from normal were between 1.6° C to Tg. Logresti and 3.4°C at
Dr. Tr. Severin. According to the Hellmann criterion, the month of August was
warm (C) in most of Oltenia except for some restricted areas in Slatina, Tg.
Logresti and Voineasa where it was warm (CL) (Table 4).

==-Tmin .....Tmed ——Tmax -~ -Linear(Tmin) -....Linear(Tmed) ——Linear|Tmax)

°C . TMP VIll 2022 . ¥ QT3 3250

38
T TS ~
30 | \ / T ] /\
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20 . i T
. (e N =mRIzE A ey
Wl e Fig. 3. Variation of air temperature
averages, daily maximums, daily
: averages and daily minimums
D raerereren YYYYYYYYS | calculated for the entire Oltenia
SV v v - -

gfi»*} SR f e i‘fi S :ﬁf&j\;&ﬁ?ﬁmnﬁi‘iﬁiﬁ}fﬁ@f | region in August 2022.
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The monthly average of the air temperature, calculated for the entire
Oltenia region was 23.59°C, and its deviation from the normal of 2.49°C and
according to the Hellmann criterion, the month of August was warm (C) on
average for the entire region Oltenia. The monthly air temperature maxima were
recorded on the 5th, 6th, 18th and 19.VIII and were between 32.1°C in Voineasa
on the 5.VIII and 39.2°C in Calafat on the 6.VII1I, and their average for the entire
Oltenia region was 35.8°C, 2.2°C lower than in July. The minimum monthly air
temperatures were recorded on 1, 2, 11, 12 and 13.VIII and were between 9.7°C
at Voineasa on 2.VIll and 17.1°C at Caracal in on 12.VIIl, and their average for
the entire Oltenia region was 13.7°C. At the ground surface, maximum
temperatures were recorded on the dates of 2, 5, 6, 7 and 19.VIIl and ranged
between 41.0°C at Tg. Jiu on the 6th of August and 62.7°C in Rm. Valcea on the
7th of August, and their average for the entire region was 49.0°C.

Table 4. Air temperature regime in Oltenia and the minimum and maximum
temperature values at the soil surface in August 2022 (Hm = altitude of the weather
station, A=M-N = deviation from normal of the average temperature in August 2021,
CH = Hellmann criterion, NVIII= temperature averages for August calculated for the

interval 1901-1990 — normal; MVIII = temperature averages in August 2022).

Meteorologic _ Tmax air Tmin air Tmax soil Tmin soil
al Hm NY” M\I/” A*I\IM' ﬁ (°C | pat | (°C [ pat | (°C | Dat | (°C | pat
Station ) a ) a ) a ) a

37, 16, 42, 15,

Dr. Tr .Severin 77 22,2 8 | 18 3] 12 1|6 8 | 12

16, 46, 18,
Calafat 66 22,7 25,5 2,8 6 6 616 4115
38, 13, 48, 17,
Bechet 65 22,4 24,6 2,2 3|6 0| 12 415 3112
37, 14, 54, 14,
Biilesti 56 22,5 24,8 2,3 56 712 5119 812
37, 43,
Caracal 112 22,4 25,4 3,0 1] 18 12 0|2 1
36, 16, 41, 15,
Craiova 190 22,2 24,6 2,4 716 0| 11 116 4 |11
C 36, 15, 45, 16,
Slatina 165 22,2 24,1 19 | L 3|6 1112 8|5 0|12
35, 15,

Bacles 309 20,9 23,7 2,8 9| 18 3|12 - - -

C 35, 10, 58, 11,

Tg. Logresti 262 20,2 21,8 L 216 712 8 | 7 112

37, 15, 45, 17,
Dragasani 280 215 24,8 3,3 0|6 0] 11 8|6 1] 12
35, 11, 51, 11,

Apa Neagra 250 20,1 22,2 2,1 8|6 01 0|7 112
36, 13, 12,

Tg. Jiu 210 20,9 23,4 2,5 5|6 4 112 4 |12
33, 56,

Polovragi 546 194 21,7 2,3 4 |18 2 5|5 12
36, 14, 12,

Rm. Valcea 243 20,5 235 3,0 6 | 6 8 | 12 4126

C
Voineasa 587 16,3 18 | L 5 9,7
158 26,
Parang 5 - - - - 9|6 83 |1
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YT 35, 13, 49, 14,

Oltenia I 211 | 2359 2,49 8| - 7] - 0| - 7
140 26,

Ob. Lotrului | 4 11,8 | 138 2,0 6| 19 49 | 13

(Source: processed data from the ANM archive)

The minimum monthly soil surface temperatures were recorded on 1, 2,
11, 12 and 26.VI1I1 and were between 11.0°C at Polovragi on 12.VIll and 18.7°C
at Caracal in on 1.VIII, and their average for the entire region was 14.7°C. In
August, three heat waves were recorded in the intervals: 2-9.VIII (8 days); 16-
20.VIII (5 days); 25-29.V1II (5 days), totalling 18 days (58.1% of the days of the
month). The most intense was the first wave from the interval 2-9.VIII.
The variation graphs of the parameters that characterize the air temperature
in August 2022 had decreasing trends for the daily maximums averages and the
daily average, and very slightly increases for the daily minimums average (Fig.
3). Among them the fastest decreasing was of the daily maximums averages
(calculated for the entire region) whose decrease coefficient was -0.0732.

Rainfall regime in August 2022

The monthly amounts of precipitation in August were between 29.7 I/m?
at Dr. Tr. Severin in the extreme west of Oltenia and 212.2 I/m? at Voineasa, and
their percentage deviations from normal were between -22.3% at Dr. Tr. Severin
and 320.4% at Bacles (Table 2). According to the Hellmann Criterion, the month
of August was excessively rainy in most of Oltenia and in a small area in the
extreme west it was dry (S), normal at Caracal in the Romanian Plain and rainy
(P) at Calafat in the south the extreme west. The average monthly amount of
precipitation for the whole of Oltenia was 116.3 I/m?, and its percentage deviation
from normal was 122.4%, and according to the Hellmann criterion, the month of
August was "on average" excessively rainy (EP ) for the entire Oltenia region.

The normal climatic evolution at the latitude of Oltenia (and Romania,
and even for the whole continent of Europe) is of an alternating type: after hot
periods, cool or cold periods appear, after dry periods, rainy periods appear,
etc. This was also the case in the summer of 2022, after periods of dry weather in
June and July, rains occurred in August. The rains began gradually starting on the
6th of August, at first they were weak, then intense in limited areas accompanied
by electrical discharges, intensification of wind and hail. Flooding and hail
occurred in limited areas, which in some areas was quantitatively large and
produced a layer of boulders on the ground. ANM has issued weather warnings
of code yellow and weather warnings of code orange for dangerous weather
phenomena but also for heat waves. The highest amount of precipitation recorded
in Oltenia in 24 hours at the meteorological stations in August was 92.4 1/m? on
August 20 in the Voineasa intra-mountain depression. The rainy season reached
its peak for the whole country, in the interval 1-2.1X.2022 when in Horezu
(Valcea county) 118.1 I/m?was recorded in 24 hours (2.1X.2022).
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3.4. Climatic seasonal characteristics of the summer of 2022

The seasonal air temperature averages were between 17.9°C at
Voineasa and 25.2°C at Dr. Tr. Severin, and their deviations from normal were
between 1.6°C at Bechet and 3, 1°C at Dr. Tr. Severin. According to the
Hellmann criterion, the summer of 2022 as a whole was very hot (FC) at 8
meteorological stations (53.3% of the territory) and warm at 7 meteorological
stations (46.7% of the territory) (Table 5). The seasonal average for the whole
of Oltenia was 23.2°C and the deviation from normal was 2.5°C, and according
to the Hellmann criterion summer 2022 was warm (C) on average for the whole
of Oltenia. In the summer of 2022, 5 heat waves were recorded in the intervals:
24.V1-5.VII with a duration of 12 days; 14-30.VII with a duration of 17 days; 2-
9.VIII with a duration of 8 days; 16-20.VIII with a duration of 5 days; 25-29.VIII
with a duration of 5 days. The total duration of the rain waves was 47 days, i.e.
51.1% of the summer days. According to the seasonal average air temperature for
the whole Oltenia region (23.06°C), this is the third warmest summer recorded
in the last 62 years (starting with 1961, after the summer of 2012 with an
average of 24.3°C and the summer of 2007 with an average of 23.36°C (in
descending order of average temperature values for the entire region). The
summer of 2022 was warm in many areas of Europe and the Northern
Hemisphere, but not everywhere. According to the Hellmann criterion, no
summer was excessively hot (with thermal deviations >5.0°C) (not only for
Oltenia, but even for any area in the Northern Hemisphere). All this shows that
the phrase "climate emergency" is not justified.

Table 5. Overall rainfall and thermal regime of the summer of 2022. (Hm = altitude of the
meteorological station, V2022 = average temperature values in the summer of 2022 (°C), Nv
= normal values of the seasonal summer temperature averages (°C), A= V-Nv = average
temperature deviations from normal (°C) CrH = Hellmann criterion, S = amount of
precipitation in summer of 2022 (I/m?), N= normal values of precipitation in summer (I/m?),
A = S-N= deviations from normal (I/m?), A% = percentage deviations from normal).

Meteorological Hm Thermal regime (°C) Pluviometric regime (I/m?)
Station V2022 | Nv A=V-Nv | CrH S N A=S-N A% | CrH

Dr. Tr. Severin 77 252 | 22,0 FC 160,0 -335 | -20,9
Calafat 66 251 | 223 28 | FC 1745 | 1468 27,7 189 | P
Bechet 65 24,1 | 22,2 19| C 157,6 | 146,8 10,8 74 | N
Bailesti 56 243 | 221 22 | C 216,8 | 1505 66,3 | 441 | FP
Caracal 112 24,8 | 22,0 28 | FC 92,0 | 1674 -754 | -45,0 | ES
Craiova 190 242 | 217 25 | C 139,5 | 1647 -252 | -153 | PS
Slatina 165 237 | 216 21| C 206,0 | 184,9 21,1 11,4
Bécles 309 235 | 204 31 | FC 228,6 | 1525 76,1 | 499 | EP
Tg. Logresti 262 21,7 | 199 18 | C 252,8 | 1654 874 | 528 | EP
Dragasani 280 24,0 | 20,9 31 | FC 183,2 | 185,6 -2,4 13 | N
Apa Neagra 250 219 | 191 28 | FC 206,7 | 232,0 -253 | -109 | PS
Tg. Jiu 210 232 | 205 27 | FC 210,7 | 219,2 -8,5 -39 | N
Polovragi 546 21,4 | 189 25 | C 306,6 | 277,7 28,9 10,4 | PP
Rm. Valcea 243 231 | 20,2 29 | FC 242,8 | 2543 -11,5 45 | N
Voineasa 573 17,9 | 16,2 C 268,1 138,1 | 515 | EP
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Parang 1585 | - - - - 3034 | 3468 -434 | <125 | PS
Average Oltenia - 232 | 20,7 25 | C 2159 | 2014 14,5 72 | N
Ob. Lotrului 1348 135 | 11,7 - 146,8 | - - -

(Source: processed data from the ANM archive)

The seasonal amounts of precipitation were between 126.5 I/m?at Dr. Tr.
Severin and 406.2 I/m?at VVoineasa, and their percentage deviations from normal
were between -45.0% at Caracal and 52.8% at Tg. Logresti. According to the
Hellmann criterion, the summer of 2022 was excessively dry (ES) in Caracal, dry
(S) in Dr. Tr. Severin, slightly dry (PS) in Craiova, Apa Neagra and Parang, normal
(N) in Bechet, Dragisani and Rm. Vilcea slightly rainy (PP) in Slatina and
Polovragi, rainy (P) in Calafat, very rainy (FP) in Béilesti and excessively rainy
(EP) in Tg. Logresti and Béacles. The diversity of rainfall characteristics is due to
the rain showers that occupied small areas and with very different intensities. We
exemplify with the torrential rain on July 2, 2022 in Craiova, which at the weather
station located in the east of the city recorded only 10.2 I/m?, in the south and
southwest of the city where the flood was massive and very strong, the
expeditionary measurement indicated a value of 120 I/m? in 60 minutes, and at a
distance of 3 km from this point the measurement indicated 60 I/m2.

The average seasonal amount of precipitation for the whole of Oltenia
was 215.9 I/m?, and its percentage deviation from normal was 7.2%, which
according to the Hellmann criterion shows that the summer of 2022 was on
average normal pluviometrically (N). Rainy periods in the summer of 2022
(considering only the days when precipitation was significant for agriculture)
were in the dates of: in June: 10-12.VI (3 days); 25-26.VI; 28.VI (3 days) (total
in June 6 days); in July: 2.VII; 4-5.VII (2 days); 7-8.VII (2 days) and 30.VII
(total in July 6 days); in August: 7-10.V1II (4 days); 14.VIII; 20-21 and 23.VIII
(3 days); 31.VIII (total in August 9 days). So in the summer of 2022 there were
21 days with significant rain for agriculture (22.8% of the summer days).
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Fig. 4. The geopotential field at the level ~ Fi9. 5. The temperature field at the level

of 500 hPa and relative topography of 850 hPa on 23.VI1.2020 at 18 UTC (at
TR500/1000 superimposed on the the time of reaching the peak of the heat
atmospheric pressure field at the level of wave) (after www.wetter3.de)

the earth’s surface on 23.VI1.2022 at 18
UTC (at the time of reaching the peak of

3.5. The heat wave of 14-30.V11.2022

The most important, longest and most intense heat wave of the summer
of 2022 was recorded between 14-30.VII with a duration of 17 days and the main
temperature peak on the dates of 23 and 24.VII. During this heat wave on July
23, the highest temperature values of summer 2022 were recorded: 39.9°C in
Biilesti, 40.0°C in Bechet, 40.4°C in Dr Tr. Severin and 41.7°C at Bailesti.

We will further analyze the synoptic conditions in which the maximum
of this heat wave was achieved. At the time of recording the maximum intensity
of the heat wave (23.VII at 18 UTC), the distribution of the pressure field at the
level of the land surface over Europe indicated a vast low atmospheric pressure
field north of the 42° parallel (lat. N) with more many cyclonic centers, and the
most significant was the Icelandic Cyclone positioned northwest of Great Britain
and with values at the center < 1000 hPa (Fig. 4) and another with similar intensity
in northwest Greenland. South of this parallel, a vast high pressure field formed
by the union of the Azorean Anticyclone with the Eastern European one over
Italy and the Balkan Peninsula. Above Romania, the atmospheric pressure values
were close to 1015 hPa. At the 500 hPa level the situation was similar, and the
shape of the 876 hPa isohypse (similar to the letter ,,Q”") shows a blocking
atmospheric circulation over Eastern and South-Eastern Europe. For Romania
(and Oltenia) the air circulation was south-westerly bringing a very warm
continental tropical (cT) air mass from North Africa. At the level of 850 hPa
(about 1500 m altitude, Fig. 5) the air temperature values show that warm air
dominates all of Europe except for a small area located northeast of Iceland (a
very rare situation even during the summer) . The position of the 15°C isotherm
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shows that warm air occupied the southern half of Europe. Almost all of Romania
was located in the temperature field with values > 20°C, and above the southern
half of Oltenia, at this level the air temperature was >25°C. In the north of Africa
(Cape Tunis area) the particularly hot air advected from over the Sahara is present
with temperature values at this level of 30-35°C. In these conditions of very
intense advection of particularly hot air, the thermal maxima of 23.V11.2022 were
achieved.

In the most affected area, the highest values of the thermal comfort index
- humidity temperature (ITU) were recorded: 84.3 in Calafat, 83.7 in Bechet, 82.9
in Bailesti, 82.7 in Tr. Magurele, 82.0 in Slatina and 81.7 in Craiova. The "heat
dome" covered the entire southern half of Europe and persisted almost all summer

(Fig. 5).
4. CONCLUSIONS

The summer of 2022 was overall particularly warm, marked by intense
heat waves in July and August. The strong warming of the weather started early,
even from May, which had the monthly average for the entire Oltenia region of
17.4°C and the deviation from the normal of 1.42°C, which according to the
Hellmann criterion indicates a warm month (CL). The increase in the average
monthly temperature compared to April was 6.7°C. The monthly average increase
in June compared to May was 4.66°C, and from June to July 1.9°C. In August,
the first drop in the monthly average temperature of -0.37°C was recorded. From
a thermal point of view, the summer of 2022 was the third particularly hot
summer, in descending order of the seasonal average, after the summers of 2012
and 2007. In the entire history of climate observations in Oltenia, only 2 very hot
summers were recorded (according to the Hellmann Criterion) - the summers of
2012 (with a seasonal average of 24.3°C) and 2007 (with a seasonal average of
23.36°C). The summer of 2012 is the only summer with a seasonal average >
24.0°C. The month of June 2022 (with an average for the whole of Oltenia of
22.06°C, is the fourth warmest June in the climate history of Oltenia after the
months: June 2012 (with an average of 22.64°C), June 2007 (with an average of
22.30°C) and June 2003 (with an average of 22.49°C). The summer of 2022 is a
good example of a hot, rainfall-normal summer in its ensemble where drought
and heat waves occurred over extended periods of time and affected agricultural
crops. Thus on 29.08.2022: The agricultural area affected by drought reached
430,996 hectares in 34 counties, according to the centralized reporting by the
Ministry of Agriculture and Rural Development (MADR). (https:/
Iwww.agerpres.ro/economic-intern/2022/08/29/suprafata-agricola-affectata-de-
seceta-se-apporie-de-431-000-de-hectare-in-34-de-judete-970200). After the dry
period which reached its peak during the most intense heat wave in the interval
14-30.VII, the rains gradually started and naturally followed a rainy period which
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e reached its peak on the 2nd and 3rd of 1X.2022. Although the rainy season came
late, it blessed some of the agricultural crops, restored the water reserve in the
soil and allowed the autumn agricultural campaign to be carried out in good
conditions. As a rule, dry periods are followed by rainy periods and hot or cold
periods are followed by cool or cold periods. In 2022, after the hot summer, the
thermal regime of September has been established since 1.1X. The lowest flow of
the Danube was 1850 mc/s at the end of July (31.V11.2022) and started to increase
slightly from 7.VI111.2022.
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