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ABSTRACT. Temperature Records in the Summer of 2024 in Transylvania. The 
summer of 2024 was marked by extreme temperatures, including maximum and 
minimum temperatures records and several heat waves. The highest maximum 
temperatures were usually recorded at the Alba-Iulia meteorological station, although 
other stations also observed extreme values on specific days. In June, temperatures 
frequently exceeded 30 degrees, there were several heat weave episodes; instability 
was more accentuated in the first half of the month and in the last week. Thermal 
discomfort was pronounced particularly in July, when maximum temperatures 
constantly exceeded 31-34 degrees (up to 39 degrees). Many tropical nights were 
recorded, with minimum temperatures remaining above 20 degrees, setting new 
records for this period. In August, heat waves continued, but temperatures slightly 
decreased, remaining well above the multiannual average. Episodes of atmospheric 
instability were less frequent than the previous months, though significant 
precipitation was recorded on certain days. 
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1. INTRODUCTION 
This study focuses on the thermal characteristics of 2024 summer, a 

period marked by extreme weather phenomena, dominated by long heat 
periods and record temperatures, especially in July and August, with frequent 
highs between 35-40 degrees, and short intervals of atmospheric instability.  
 

2. DATA AND METHODS 
The study used observation data recorded at the 28 meteorological stations in the 

Southern Transylvania region, from June to August 2024, available in the database 
of the National Meteorological Administration [3], as well as temperature records 
and multiannual averages for the period 1991-2020 [2]. Synoptic ground level and 
several elevation maps from the GFS (Global Forecast System) global model archive 
were used for the synoptic analysis [1] [4].  

Temperature-humidity index (THI) was used, because it is a measure for the 
combined effects of environmental temperature and relative humidity and is 
a useful and easy way to assess the risk of heat stress.  The formula used to 
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calculate the THI is the following: 
THI =0.8*T + RH*(T-14.4) + 46.4, where T=ambient or dry-bulb 

temperature in °C and RH=relative humidity expressed as a proportion i.e. 
75% humidity is expressed as 0.75. 
 
3. ANALYZED METEOROLOGICAL PARAMETERS AND RESULTS 
      

JUNE 2024 was an unstable month, with frequent periods of rain showers, 
accompanied by lightning and strong winds, which led to significant amounts of 
precipitation recorded throughout the region. However, this month also presented 
episodes of heat, characterized by sunny days, with records of maximum and 
minimum temperatures and exceeding the thermal discomfort index threshold. 

First decade of the month, Romania was under the influence of Icelandic 
cyclones, which developed as a vast Icelandic Depression gradually encompassing 
western and central Europe, with a short period when the North African Ridge 
advanced from southwest over the country (June 8-10) – (fig.1, a, b, c). 

Until June 18, our country was under the influence of a wide trough, which 
dominated the northern and central parts of Europe and was positioned almost 
permanently to the northwest of the country, usually associated with a large 
depression area that dominated the northwestern half of Europe. Isotherms at 850 
hPa level varied from 12-14 degrees on June 1, to 9-11 degrees on June 5, and then 
to 15-17 degrees on June 11. 

                                        
a)                                                                       b)                                                               c) 

Fig.1:GFS numerical model (analysis from 00 UTC): geopotential height at 500 hPa, 
ground pressure and 500–1000 relative humidity: a)June 1, b) June 5, c)June 14 [1] 

 

A warm North African ridge in the mid-troposphere advanced over our 
country from June 18 to 23, causing several days with few precipitation. On 
June 23 and 24, a frontal system passed, and from the west, the Azores High 
ridge advanced, remaining until the end of the month, when the pressure 
decreased slightly, and a cyclone of Icelandic origin approached from the 
northwest. During the second decade of the month, the 850 hPa isotherms 
decreased from 15-17 degrees on June 11, to 8 degrees on June 15, then 
gradually increased to 20 degrees on June 20, remaining high until June 23. 
In the last week, the 850 hPa isotherm decreased to 15 degrees, rising only 
on the last day of the month to 17-18 degrees. In the last week of the month, 
the North African Ridge in the mid-troposphere made its presence over the 
country again, with a temporary Cut-off active in the Adriatic Sea for a few 
days, bringing a supply of humidity to the country and locally significant 
precipitation. In the first and last decades of the month, precipitations 

) 
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generated by cyclones that came from western and northwestern Europe 
were more significant and associated with temporary cooling, due to cold 
fronts, during the passage of which temperature contrasts between warm and 
cold air masses were recorded. This atmospheric instability included hail and 
storms in some areas, especially in the mountainous areas and in the north 
part of the region.  

 
a)                                                              b)                                                                  c) 

Fig.2. GFS numerical model (analysis from 00 UTC): geopotential height at 500 hPa, 
ground pressure and 500–1000 relative humidity: a) June 20, b) June 26, c) June 30 [1] 

 

Taking into account the heat wave and the high thermal discomfort, general 
yellow code warnings were issued for the following counties and days: 8th, 9-11th, 
18th for Alba and, 19-20th for Mureș, Harghita, Covasna, Brașov, 20-21st for Mureș, 
Harghita, 23rd for Alba, Sibiu, Brașov, Covasna, 30th for Alba, Sibiu, Brașov, and 
orange code warnings on the days of 19-20th for Alba, Sibiu, 20-21st for Alba, Sibiu, 
Brașov, Covasna, 22nd for the entire region. The month of June was characterized 
by an alternation of warm and sunny days, when the temperature values increased 
towards the afternoon hours to 30 degrees, and other days with more pronounced 
cloud cover and lower temperatures. However, for the entire month, thermal regime 
was slightly higher compared to the multiannual averages. 

 

 
Fig .3. Average monthly temperatures at the 28 stations and deviation, 

compared to multiannual monthly average (1991-2020) in June 
The average monthly temperatures ranged between 18.4 degrees in Joseni 

and 22.8 degrees in Alba-Iulia, and in the mountainous areas between 11.9 
degrees in Bâlea-Lac and 17.8 degrees in Predeal (Fig.3). The deviation of 
the average temperature recorded in June 2024 compared to the reference 
interval (1991-2020) was positive, with the highest deviation observed at 
Bâlea-Lac, Fundata and Predeal, with a value of 4.1 degrees. The smallest 
positive deviation was recorded at Batoș, of 2.4 degrees (Fig.3).  
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The monthly averages of maximum temperatures were higher compared to the 
climate norms, with the largest positive deviation recorded at Fundata, 5.8 degrees. 
The smallest positive deviation was recorded at Sărmașu and Batoș (2.6 degrees). 
The monthly averages of maximum temperatures ranged between 25.8 degrees at 
Toplița and 30.3 degrees at Alba-Iulia, and in the mountains between 14.5 degrees 
at Bâlea-Lac and 24.3 degrees at Predeal (fig.4–left). The average deviation of the 
minimum air temperature from the reference interval values (1991– 2020) was also 
positive, with the highest value of 4.8 degrees recorded at Fundata and the lowest 
value, of 1.4 degrees, at Bucin. The average values of the minimum monthly 
temperatures ranged between 9.9 degrees at Miercurea-Ciuc and 16.5 degrees at 
Alba Iulia, Târnăveni, and in the mountains between 9.3 degrees at Bâlea-Lac and 
14.3 degrees at Fundata (fig.4 –right). 

 
Fig.4. Monthly average maximum (left) and minimum (right) temperatures and 

deviation recorded at the 28 stations compared to 1991-2020 monthly averages in June 
 

Temperatures in June varied considerably, reflecting a combination of warm 
periods and temporary cool spells. Monthly maximum temperatures ranged from 
23 degrees (when the weather was unstable) to 35 degrees (fig.5-left).  
 

 
Fig.5. Maximum (left) and minimum (right) temperatures and days  

with exceedances temperature-humidity index for June 
 

The temperature-humidity index reached and slightly exceeded the critical 
threshold of 80 units on June 19th, 20th, 21st, 22nd, 23rd, 25th, 29th, 30th. The 
nights were warm towards the end of the month, with monthly minimum 
temperatures ranging between 14 and 22 degrees (fig.5-right). 
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In June, several temperature records were broken, especially in the last 
decade of the month, when there were also 8 days on which the index of 
thermal discomfort exceeded 80 units. In the lowland area, the most records 
were set at the Baraolt, where three values for the highest maximum and five 
values for the highest minimum temperature were recorded. The stations with 
the fewest records were Joseni (1 value for the highest minimum temperature) 
and Târgu-Secuiesc (1 value for the highest maximum temperature). In the 
mountains, the most records were set at Bâlea-Lac, with two values for the 
highest maximum and seven values for the highest minimum, and the fewest 
at Roșia-Montană, with a single value for the highest minimum temperature 
(fig.6). In figure 6, the number of days in which records of maximum and 
minimum temperatures were recorded at each meteorological station is 
represented by a red circle, in a way that its size represents the number of 
records broken at that particular station, so it is apparent which stations had 
the highest and the lowest number of new records. Similarly, the blue square 
shows the number of the lowest daily values of maximum and minimum 
temperatures.  

  
Fig.6. Temperature records set in June 

 

The summer of 2024 was characterized by exceptionally high temperatures, 
marking the beginning of an intense heat wave. Figure 7 shows the number of 
records for the highest maximum and minimum temperatures for each day of June. 
It is observed that the day with the most records for both maximum and minimum 
temperatures was June 23rd, when 9 records were set for the highest maximum 
temperature, previously recorded in 1996, 2012 and 2013, and June 14th for the 
highest minimum temperature, achieved in 1964, 2002, 2012, 2016 (Fig. 7). 

 

 
Fig.7. Daily temperature records set in June 

 

JULY: At the beginning of the first decade of the month (July 2-5th), our 
country was under the influence of a vast Icelandic depression area, 
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associated with several cyclones, which brought locally significant amounts 
of rain on July 2nd and 3rd. At higher altitudes, a large trough associated 
with the Icelandic Depression dominated the entire continent. For the second 
half of the first decade (July 5-10), the advance of the North African Ridge 
over our country led to a considerable increase in temperatures during this 
period, and thermal discomfort was felt in most of Transylvania, with slight 
increases in ground-level pressure. Temperatures at the 850 hPa level 
experienced significant variations, from 20 degrees at the beginning of the 
month, to 10-12 degrees on July 3-5, after which they gradually increased to 
18-20 degrees at the end of this decade – (fig.8). 

 

 
Fig.8. GFS numerical model (analysis from 00 UTC): geopotential height at 500 hPa, 

ground pressure and 500–1000 relative humidity: a) July 4, b) July 10, c) July 15, [1] 
 

In the second decade, the geopotential in altitude was high, the North 
African Ridge persisted, resulting in a strong heat wave that affected most of 
the region, with maximum temperatures reaching 35-40 degrees, leading to 
a pronounced thermic discomfort. At ground level, the pressure oscillated 
around 1015 mb, being crossed by a frontal system on July 18-19, bringing 
more significant precipitation in some areas. Temperatures at the 850 hPa 
level were high, with values of 20-22 degrees throughout the entire decade, 
with a slight decrease in the last two days (16-18 degrees), which contributed 
to reaching high temperatures and the breaking of numerous records. The 
nights were tropical, with temperatures not falling below 20 degrees in most 
part of the region, and the temperature-humidity index often exceeded the 
critical threshold of 80 units. 

 

Fig.9. GFS numerical model (analysis from 00 UTC): geopotential height at 500 hPa, 
ground pressure and 500–1000 relative humidity: a) July 20, b) July 25, c) July 31 [1] 

 

In the first days of the third decade, the pressure at ground level decreased 
to values of 1010...1012 mb, due to the active depression in the northwest of 
the continent, which caused a succession of cold fronts. Then, the pressure 
increased to 1015 mb and remained at this value until July 27th. The advance of 
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the Azores Ridge favored the increase in pressure to values of 1020 mb on July 
28...30th, after which it decreased again to 1015 mb on the last day of the month. 
In altitude, the North African Ridge retreated at the beginning of the decade, 
amid the extension of a trough associated with the Icelandic Depression, 
which caused some episodes of instability in the first week of the last decade. 
Thus, frequent showers were recorded, some of which were torrential in 
nature, accompanied by lightning, strong winds, gales over extensive areas 
and hail. These phenomena were followed by a warmer period at the end of 
the month, with limited precipitation and a day when new records were se t . In 
the last part of the decade (July 27-29th) the North African Ridge at altitude 
returned over the country, generating temporary atmospheric stability, which 
was followed by some influences of the trough located to the northwest of the 
country – (fig.9). The temperature at the 850 hPa level varied from values of 
15...18 degrees in the first days of the decade, to 12...14 degrees on July 25-27th, 
then increasing to 18...20 degrees on July 29th, with the advance of the North 
African ridge, decreasing to values of 10...12 degrees in the last two days of the 
month. 

Due to the new temperature records and the very pronounced thermic 
discomfort, general yellow code warnings were issued for counties on the 
following days: July 1st (Alba, Sibiu, Brașov), 9th (Alba), 9th (Alba, Sibiu, 
Brașov, Covasna), 10th (the entire region), 11th (Mureș, Harghita, Covasna, 
Brașov), 12th (mountain area-Mureș, Harghita, Covasna), and orange code 
warnings for the days of 11th (Alba, Sibiu), 12th (lowland area-Mureș, Alba, 
Sibiu, Brașov), 13-14th (the entire region), 15-16th (Mureș, Harghita, Covasna, 
Brașov, Sibiu), 15-16th (mountain area Mureș, Harghita), 17th (Mureș, 
Harghita) and code red for july 15-16th (low-lying area-Mureș, Alba, Sibiu, 
Brașov, Covasna), 17th (Alba, Sibiu, Brașov, Covasna). 

 

 
Fig.10. Average monthly temperatures and deviation recorded at 28 stations  

compared to the multiannual monthly average (1991-2020) in July 
 

July, the most representative month for the hot season, recorded numerous 
hot days, on which thermal discomfort was felt throughout the region, while 
the degree of instability was more pronounced only during certain periods, 
though these were short-lived.  

The average monthly temperatures for this month ranged between 19.5 
degrees at Joseni and 24.5 degrees at Alba- Iulia, and in the mountainous areas 
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between 12.8 degrees (Bâlea-Lac) and 19.4 degrees (Roșia-Montană). The 
deviation of the average air temperature for this month was positive at all stations. 
The largest positive deviation was recorded at the Roșia-Montană and 
Târnăveni, respectively 3.4 degrees, and the smallest positive deviation was 
reported at Toplița, 2.3 degrees (fig.10).  

The average maximum temperatures were higher than the climate norms at 
all stations, the highest positive deviation was observed at Târgu-Secuiesc and 
Baraolt, with a value of 4 degrees, and the lowest positive deviation had a value 
of 2.5 degrees at Toplița. The average maximum temperatures for this month 
ranged between 27.8 degrees at Joseni and 32 degrees at Alba-Iulia, and in the 
mountains between 15.5 degrees at Bâlea-Lac and 25.6 degrees at Fundata. 
(fig.11-left). 

The average deviation of the minimum air temperature was positive at all 
stations, with the highest value recorded at Bâlea-Lac, of 3.2 degrees, and the 
smallest positive at Miercurea-Ciuc, o f  0.6 degrees. In this month, the average 
minimum temperatures ranged between 10.3 degrees at Miercurea-Ciuc and 18 
degrees at Târnăveni, and in the mountains between 10.4 degrees at Bâlea-Lac 
and 15.3 degrees at Roșia-Montană (fig.11-right). 

 

 
Fig. 11. Monthly average maximum (left) and minimum (right) temperatures and 
deviation recorded at the 28 stations compared to 1991-2020 monthly averages in July 

 

In July, temperatures varied significantly, with alternating periods of 
intense heat and short cool intervals. In the first days of the month, a decrease 
in maximum temperatures was observed to values of 18 degrees (July 3), 
followed by a gradual increase (fig.12-left).  

At the beginning of the month, minimum temperatures were lower, around 
14 degrees, which led to cooler air. The period from July 10th to 20th was 
characterized by tropical nights, with minimum temperatures above or 
around 20 degrees in the west and southwest of the region, both at lowland 
and mountain stations, at medium altitudes (fig.12-right). Several n e w  
records for maximum and minimum temperatures were also set.  

 
Fig.12. Maximum (left) and minimum (right) temperatures and days with excesses of 
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the heat index temperature-humidity for July [3] 
 

During this month, heat waves were frequent, so that maximum temperatures 
reached values of up to 36-39 degrees (July 11-17th), when a more intense period 
of heatwave was recorded. This month, 15 consecutive days with temperatures 
above 30 degrees were recorded at 21 stations in the Transylvania-South region. 
The temperature-humidity index reached and slightly exceeded the critical threshold 
of 80 units on 1st, 8th...20th and 28th July. 

The highest number of records in this month were at Alba-Iulia, 9 for the 
highest maximum temperatures, 8 for the highest minimum temperatures and 
1 for the lowest maximum temperature.  

 

  
Fig.13. Temperature records set in July 

 

This was the only month in which values for the lowest maximum temperatures 
were recorded. The station with the fewest records was Joseni, where five values for 
the highest maximum temperatures were recorded. Regarding the mountainous area, 
the stations with the most records were: Bucin, where five days for the highest 
maximum temperatures and eight for the highest minimum temperatures were 
recorded, and at Roșia-Montană, five days for the highest maximum temperatures, 
eight for the highest minimum temperatures and one for the lowest maximum 
(fig.13). In July, extreme temperatures continued to set new records, more 
numerous compared i n  the other two months studied, with an intensification of 
heatwaves and an increasing number of hot days 

 

 
Fig.14. Daily temperature records set in July 

According to figure 14, most records for maximum temperatures were 
recorded on July 14th, respectively 25 records achieved in the years 1931, 1951, 
1984, 1987, 2016, 2021 and 2023. Also, the day with the most records for 
minimum temperatures was the 18th, when 15 records were achieved in the years 
1939, 1951, 1966, 1975, 1995, 2002, 2007 and 2010 (fig. 14). 

 
AUGUST began with a relatively low atmospheric pressure regime, with 
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values close to 1010 mb, and subsequently the pressure increased to values close 
to 1015 mb and on certain days, it reached around 1020 mb, until the beginning of 
the last decade. The recorded heat wave lasted from August 11 to 26 (16 days), 
and at Alba-Iulia and Sebeș, 22 days (10-31 August); there were periods of heat 
wave lasting 5...6 consecutive days along with isolated tropical nights. Episodes 
of instability were less frequent than in previous months and were recorded mainly 
in the first decade and in the last days of the month, with slight drops in 
temperature and local rains, with some days recording larger amounts of 
precipitation. 

The first decade of the month was characterized by low pressure, with values 
between 1010-1015 mb, under the influence of an atmospheric trough associated 
with a vast Icelandic depression which affected the entire continent, also having 
an associated structure at higher altitude, whose geopotential values did not show 
significant fluctuations. On the last day of the decade, the pressure increased, with 
the advancement of the Azores Ridge, reaching values of 1020 mb, and at the 
altitude the penetration of warm air from northern Africa was noted. (fig.15 a, b, 
c). The temperature at 850 hPa showed quite large fluctuations: from values of 
16...18 degrees on the first day of the month, to 10...12 degrees on August 
5th...7th, 14...16 degrees on August 8th...9th and 12...14 degrees on the last day of 
the decade – (fig,15 d, e, f) 
 

 
Fig.15. GFS numerical model(analysis from 00 UTC): geopotential height at 500 hPa, 

ground pressure and 500–1000 relative humidity: a) Aug 1, b) Aug 5, c) Aug 10 ,[1] 

 

The second decade began with ground pressure values of 1020 mb, associated 
with the previously existing Azores Ridge, which from August 13 retreated, and by 
the end of the decade activating a vast depression area of Icelandic origin, with 
several cyclonic centers, causing  the pressure drop to 1010...1015 mb. At altitude, 
the warm ridge remained active until the end of the decade, when it retreated and a 
trough associated with the Icelandic Depression descended. Temperatures at the 850 
hPa level increased from 12-14 degrees to 20 degrees on August 13th and then 
remained at this value until the end of the decade. The last decade started with low 
pressure values, of 1010...1012 mb, and at altitude with a Cut-Off core in the 
southwest of the country, which caused short episodes of temporarily accentuated 
atmospheric instability. After August 23rd, the pressure increased to values of 1015-
1020 mb until the end of the month, with the advance of the Azores Ridge. On 
August 27-28, Transylvania was crossed by a cold front, which interacted with the 
warm air mass already in the region and which caused local rain showers 
(fig.16a,b,c). The temperature at 850 hPa dropped from 20 degrees on the first day 
of the decade to 15 degrees on August 23rd, increased to 18-20 degrees between 
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August 24th...27th, then maintained at 16 degrees until the last day of the month, 
except for August 30th, when it dropped to 12...14 degrees. 
 

 
Fig.16. GFS numerical model (analysis from 00 UTC):geopotential height at 500 hPa, 
ground pressure and 500–1000 relative humidity: a) Aug 15, b) Aug 20, c) Aug 31, [1] 

 

Given the heat wave and the increased thermal discomfort, synoptic warnings 
of yellow code for thermal discomfort were issued, valid for diferent counties in 
the following days: 2nd (Alba, Sibiu, Brașov), 13th, 25th (Alba, Sibiu), 14th, 15th, 
16th (low area-Mureș, Alba, Sibiu), 15th, 16th, 19th (Mureș, Harghita, Covasna, 
Brașov), 17th, 18th (Mureș, Harghita, Covasna, Brașov, Sibiu), 18th (Mureș, 
Covasna, Brașov, Sibiu), 20th (mountain area-Mureș, Harghita, Covasna, 
Brașov), 21st (Alba, Sibiu, Brașov, Covasna, Harghita), 21st (mountain area-
Mureș, Alba, Sibiu, Brașov, Harghita, Covasna), 24th (Alba), 25th, 26th (Mureș, 
Alba, Sibiu), 26th (Mureș, Sibiu), respectively orange heatwave code warnings 
for days 15th, 16th, 19th (Alba, Mureș), 17th, 18th, 26th (Alba), 20th (Alba, Sibiu, 
lowland area-Mureș), 21st (lowland area Mureș). 

August was characterized by a warm thermal regime, although a slight decline 
in the average monthly temperatures compared to the previous month was noted 
in most of the region. The average monthly temperatures ranged from 18.6 degrees 
at Miercurea-Ciuc to 24.1 degrees at Alba-Iulia, and in the mountains they ranged 
between 12.5 degrees at Bâlea-Lac and 19.3 degrees at Roșia- Montană. The 
deviation of the average air temperature for August, compared to the values of the 
reference interval (1991-2020), was positive for stations throughout the region, 
the highest value, deviation,  2.9 degrees, was recorded at the Roșia-Montană 
station, and the smallest positive deviation, 1.8 degrees was recorded at 
Miercurea-Ciuc (fig.17). Heatwaves continued, with slightly lower temperatures 
than in July, but remained well above average for most of the month. 

 
Fig. 17. Average monthly temperatures a n d  d e v i a t i o n  recorded at the 28 stations 

compared to the monthly average multiannual (1991-2020) in August 
 

The average maximum temperatures were higher than the climatological 
norms at all stations. The highest deviation from the average was recorded at 
the Alba-Iulia, with a value of 3.7 degrees. On the other hand, the lowest 
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positive deviation was observed at Bâlea-Lac, with a value of 1.8 degrees. The 
average maximum temperatures in August ranged from 27.5 degrees at 
Întorsura-Buzăului and Joseni, t o  32.7 degrees at Alba- Iulia, and in the 
mountainous areas between 14.5 degrees (Bâlea-Lac) and 24.3 degrees (Roșia-
Montană, Predeal) (Fig.18-left). Also, for the minimum temperatures, the 
average was higher than the climatological norms, and the highest deviation 
was observed at Bâlea-Lac, with a value of 2.4 degrees, and the lowest positive 
deviation of 0.6 degrees was recorded at Făgăraș. The average monthly 
minimum temperatures had values between 10 degrees at Miercurea-Ciuc and 
17.6 degrees at Târnăveni, and in the mountains between 10.2 degrees at Bâlea-
Lac and 15.3 degrees at Roșia-Montană (Fig.18- right). 

 

 
Fig.18. Average monthly maximum (left) and minimum (right) temperatures and their 

deviations at 28 stations compared to multiannual monthly averages (1991-2020) in July 

 

There were episodes of intense heat, with daytime temperatures frequently 
exceeding 30 degrees, and on some days, reaching 35 degrees, and new 
temperature records were set, for both maximum and minimum temperatures. 
The highest values of the maximum daily temperatures in August ranged 
from 26 to 38 degrees. The nights were warm, with isolated tropical nights, and 
the highest minimum temperatures generally varied between 15 and 21 
degrees (fig.19). Also, the thermal discomfort index reached and exceeded 80 
units at almost all stations located in low-lying areas, with a lower frequency 
than in July, specifically during August 12-17, 19, 20, 26. 

 

 
Fig.19. Highest maximum (left) and minimum (right) temperature  and the days with 

temperature-humidity index exceedances in August [2,3] 
 

In the lowlands, most records were set at Sebeș, where two values for the 
highest maximum temperatures and five for the highest minimum 
temperatures were recorded. No temperature records were recorded at the 
Joseni, Boița and Lăcăuți stations this month. In the mountainous areas, most 
records were set at Bâlea-Lac, with four values for the highest minimum 
temperatures, and Roșia-Montană, with two values for the highest maximum 
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temperatures and two for the highest minimum temperatures (Fig.20). No 
records were recorded for the lowest maximum or minimum temperatures. 

 

  
Fig.20. Temperature records set in August [2,3] 

 

In August, according to figure 21, the day with the most records for the highest 
maximum temperature was 17, when the number of records for both highs and lows was 
equal, with 6 records, and the day with the most records for the highest minimum 
temperatures was on August 26, when 15 records were set. 

 

 
Fig.21. Daily temperature records set in August [2,3] 

 
4. THERMAL DISCOMFORT INDEX VALUES  

Regarding the temperature-humidity index, comparison between the years 2023 
and 2024 shows an increase in the frequency of days with heightened thermal 
discomfort in 2024. As observed in figure 22 for June 2023 (left), there was only one 
day there with 3 cases where the THI exceeded 80 units specifically (June 23rd). in 
contrast to June 2024 (fig.22 right) with 8 days ad 46 cases (20-26,29,30). In July 
2023, there were 5 days with 29 cases where THI exceeded 80 units (13,16,17,19, 
25), but inn July 2024, there were 15 days with 180 cases (1,8 to 20,28). The last 
month of summer recorded in 2023 recorded a number of 12 days with 57 cases (3-
5,20-24,26,29) and in 2024 9 days with 59 cases (12,17, 19,20.26). 
 

 
Fig.22. Cases on days when THI exceeded 80 units:2023 (left),2024 (right) [3] 

 

Figure 23 shows the cases when THI reached and exceeded 80 units across 
each county in the Transylvania-South region, comparing 2024 with 2023. The 
most cases in 2023 were recorded in Alba County (35 cases), and the fewest in 
Harghita County (one case) – (fig.24 – left). 
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Fig.24. number of cases on days when THI exceeded 80 units for 

summer 2023 (left) and 2024 (right,  by counties [3] 

 
Also, in 2024, the highest number cases where THI exceeded 80 units was again 

recorded in Alba county (93 cases). Similar to 2023, Harghita had the fewest 
cases in which the thermal discomfort index reached and exceeded 80 units (10 
cases) – (fig. 24 right). 

 
5. CONCLUSIONS 

In conclusion, the summer of 2024 was extremely hot, marked by intense heat 
waves, and meteorological phenomena specific to climate change, such as the 
alternating periods of stability and severe instability. The summer of 2024 was 
defined by numerous heat waves, with several days of temperatures surpassing 
climatological norms. Significant records were set for the highest maximum and 
minimum temperatures, with some isolated cases of records for the lowest 
maximum temperatures as well. 

June had the most temperature records, especially in the latter part of the 
month, when 8 days were marked by thermal discomfort index exceeding 80 
units. On several occasions, maximum temperatures rose above 30 degrees after 
noon. July, the hottest month, was marked by thermal discomfort, with 
temperatures significantly higher than in June, reaching up to 39 degrees on 
some days and setting new temperature records. In August, temperatures 
decreased sightly compared to the previous month, but thermal discomfort and 
temperature records persisted. Extended heatwaves dominated, with few days 
of cooling in between. 

Overall, the summer of 2024 was part of the trend of increasingly hot 
summers experienced across the European continent, in which we find not 
only daily or monthly records, but also increasingly long periods of consecutive 
days in which maximum temperatures exceed certain critical thresholds and 
which create discomfort for the population, especially through the many 
tropical nights, whose alternation with hot days makes adaptation 
increasingly difficult in many areas. The records are gradually extending to 
areas traditionally less exposed to heat episodes, including  mountainous 
areas. 
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