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THE CHARACTERISTICS OF EXTREME AIR
TEMPERATURES IN THE ARAD URBAN AREA

Cristian George CRE

Résumé Les caractéristiques des températures extrémesadeégion de la ville
d'Arad. Le présent article se propose d’étudier la vanatie la moyenne des
températures extrémes pour la période 1954-20@5 eonditions dans lesquelles on
a enregistré les températures extrémes absolaestation météorologique Arad.

Mots-clés moyenne des minimales, moyenne des maximalegpéeiures extrémes
absolues.

Introduction

Air temperature is an element which shows greatabdity in both time and
space. Temperature characteristics in a regionletermined by several factors, including
air circulation, characteristics of the active lgylandform, hydrographic network, and
vegetation. In addition, geographic location, themagement of large landform units and
the presence of human settlements also have arrtempampact on the characteristics of
air temperatures in the area one investigates.

1. Methodology

For the present study, | have used the usual mdseaethods in the field of
general climatology. The extreme temperature vabbserved at the meteorological station
in Arad during a 54-year period (1954-2007) haverbprocessed through the methods of
mathematical statistics and graphical represemaSobsequently, | was able to determine
the importance of extreme temperatures in undetstgrthe general climatic features of an
area.

2. Results and discussion

2.1. Mean daily minimum temperature

The average of daily minimum air temperature isaeameter of high importance
for several economic branches (agriculture, constm, transport). The mean daily
minimum temperature at the Arad meteorologicaiatat 5.0 degrees centigrade (5.0°C).

During winter months values are mostly negative,there are records of negative
values for early spring months (March) or late fathnths (November) as well. Also, there
have been cases of positive values in winter moribs instance, records show positive
values for January in two years (3.7% of the totahber of cases), 1994 (0.2°C) and 2007
(0.3°C), while in 1988 the average was 0.0°C. Thesees are generated by warm air
invasions during winter, in the context of the mg#ication of cyclonic activity in the
Mediterranean Sea Basin (see Table 1).

Table 1. Average, maximum, and minimum values oftily mean minimums (Arad, 1954-2007)
Mean min| Jan. Feb.| Mar} Apr. | May | Jun.| Jul. Aug.| Seg. Ocl. NdvDec.|Annua
Average 49| -37] 05 44 98 125 138 136 10.23 51.8]| -2.8] 5.0
Maximum| 0.3 2.6 48| 82| 12% 157 170 177 144 117 630 |3 7.0
Minimum | -12.9| -154| -45 17 80 104 122 116 7.02.1 | -4.7| -84 41

! Scoala GeneralNr. 195, Fantanele, jude Arad, e-mailcristi_cret78@yahoo.de




The Characteristics of Extreme Air Temperaturehi@Arad Urban Area 83

For December, the mean minimum takes positive gaine22% of the cases,
while in February positive values occur less fratlye 18.5% of the total number of years
investigated. The lowest value of the mean minimetb,4°C, was reported in February
1956. The highest value of the mean minimum fordblel season was 3.0°C, reported in
December 1960.

For the spring season, multiannual values of thermminimum range from 0.5°C
in March to 9.3°C in May. Negative values of the ntidy average of minimum
temperatures were observed only for March (the $dws reported in 1987: -4.5°C), at an
incidence rate of 31.4%. The highest value forrgpiine, 12.5°C, was reported in May
2003.

Among multiannual values of the mean medium for sienmer season, the
highest appears in July, 13.8°C, and the lowest Juine, 12.5°C. The lowest monthly
average was reported in June 1984 (10.4°C), wiliksthighest was observed in August
1992: 17.7°C, the highest value of the monthly agerof minimum temperatures for the
entire period analyzed.

During fall, values are positive with the exceptiohNovember, when negative
values occur at an incidence rate of 18.5%. Theefdpvwmean minimum was reported in
November 1988 (-4.7°C) and the highest (14.4°G) Seéptember 1994.

2.2. Mean daily maximum temperature

The mean daily maximum has a multiannual value62’C for the years 1954-
2007. Most monthly averages of daily temperaturespasitive, but there have been cases
of negative values, in winter. The incidence rdteenative averages for January is 16.7%
and the lowest negative value, -6.0°C, was reparted®64. For February, negative values
are less frequent (11.1%); the lowest mean wasrtegan 1956 (-4.4°C). For December,
negative values are even rarer (7.4% incidence),rated the lowest mean of daily
maximum temperature was observed in 2001: -1.2t@s@& low values of maximums are
brought about by invasions of Arctic air massesnfidorthern and North-Eastern Europe,
which can, if corroborated with a stable anticyadomegime and snow cover, cause
radiative cooling and air stagnation over our courior an extended period of time. In
January 1964, both the mean maximum (-6.0°C) aadrtbnthly mean (-9.4°C) were the
lowest in the interval 1961-2007 (see Table 2).

Table 2. Average, maximum, and minimum values oftinly mean maximums (Arad, 1954-2007)
Mean max.| Jan| FebMar.|Apr.|May| Jun. Jul. | Aug.| Sep Octl  Noy. Dec. Annual
Average 22| 39 104 17/p2.1| 263 | 29.1| 287 241 171 10.1 37 162
Maximum 88| 11.3 16.4| 21.1§27.7| 304 | 31.6| 33.9 28.1 21.8 17.8 818 19]1
Minimum | -6.0| -4.4| 54| 12.Jy17.7| 222 | 246| 243 180 127 3.9 -112 146

The highest value of the mean maximum for winternthe was reported in
February 1990: 11.3°C.

For springtime, the highest average of daily maxmtemperatures was reached
in May 2003 (27.7°C). The lowest value of the mezaximum for this season, 5.4°C, was
reported in March 1987.

1992 brought the highest mean maximum of all tharyen the period under
analysis: 33.9°C, in August. However, the most dilsgg maximum annual values of the
mean daily maximum occur in July (48%), while ingust the incidence rate is 42%; in
June annual maximum means occur at a 8% rate &% caported in 54 years). In 1955 the
highest mean maximum was reported in July and Agjilse.

For fall, the highest values of the mean maximuendraracteristic of September;
the maximum was 28.1°C, in 1994. The incidence oatmaximum means for fall months
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is 100% in September. The highest annual valudeffall mean maximum was 19.1°C
(reported in 2000), the lowest was 14.6°C (in 1866 1980), which amounts to a 4.5°C
multiannual amplitude.

2.3. Absolute extreme temperatures

These values represent singularities, limits witwimich temperature fluctuation
occur. Their exceptional character is accountedyothe uniqueness of the relevant report
in the whole series of values recorded at a gitatios.

2.3.1. Absolute minimum temperature

The absolute minimum temperature recorded at ttear@ogical station in Arad
is -30.1°C, on February"61954 (see Table 3). This value was reported irjdim: context
of an Arctic air mass coming from Northern Europ®l ahe expansion of the Eastern
European anticyclone toward Central Europe. On talr 8" an anticyclonic nucleus
formed over our country, with a central pressurd@30 hPa; the following day, it moved
toward Western Europe, making room for the coldadiich eventually caused, under clear
sky conditions and in the presence of snow cover,absolute minimum for Arad (see
Figure 1).

Table 3. Highest (M) and lowest (m) monthly mininaiférad, 1896-2007)

| Il I v \ \ \all VI IX X Xl XIl Annual
M| -34 0.9 1.3 31| 10.0 139 170  16{3 127 7.5 1819 | -64
m | -29.8| -80.1] -21.§ -7.§ -2.3 0.9 5.4 5.1 214 -9.514.4 | -23.0] -30.1
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Figure 1.500 hPa geopotential height and sea-level pressufebruary 6 1954
(sursahttp://www.wetterzentrale.de/topkarten/fsreaeurlhtm
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Table 4. Annual minimum valuésad, 1961-2007)
Month Nov. Dec. Jan. Feb.

Annual minimum (°C) -13.9/-14.4 -20.8 -29.8 -24.2
Year 1975 /1988 2001 1963 2005
Incidence rate 4% 27% 51% 18%

The annual minimum was most often reported in Jan{l % incidence rate), but
there have been cases when it occurred even inrhlmete(see Table 4).

The absolute minimum temperature for spring montlas reported in March
1996: -16.8°C. In 96% of the years investigatedrfieimum temperature for this season
occurred in March; in 2 years, it was reported ipriA(1978 and 2002). The lowest
temperature recorded in April during the last 1@arg was -7.5°C, while in May the
lowest was -2.3°C (in 1962).

During summer, monthly minimums are all positiveheTabsolute minimum
temperature of the summer season was reported rie 1977: 0.8°C. Most summer
minimums occurred in June, at an incidence rat626b6; for August the incidence rate is
27%. In 11% of the cases the absolute minimum teatpee of summer was reported in
July.

With September, minimums become negative. The lowesperature for this
month in the last century was -2.4°C, reporteddiQ The lowest fall temperatures occur
in November (84% of the cases) and two of themcaiecident with the annual minimum
(1975 and 1988). In 16% of the years the fall mummwas recorded in October, a month
whose absolute minimum in the last 100 years was r8ported in 1997 (see Figure 2).

The analysis of the evolution of annual minimum penatures over the last 54
years shows a slight upward tendency (see Figure 3)

5,4 51 M absolute min.

29,8 -30,1
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Figure 2. Monthly absolute minimums (Arad, 1896-2007)
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Figure 3. Annual minimum temperatures and their linear ésmy (Arad, 1954-2007)
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2.3.2. Absolute maximum temperature

The absolute maximum temperature recorded at ttael Atation is 40.4°C, on
August 18" 1952. This value was reached in the context @bpital continental air mass
advection from Northern Africa; the extremely higdmperature was caused by the
expansion of a low-pressure field over Central ¥ektern Europe and a maximum over
the Black Sea. Southern circulation between thesebiaric formations heavily intensified,
leading to the transport of an excessively hotv@ss over our country (see Figure 4).

The annual maximum temperature is most frequeettpnded in July (46%) and
August (almost 42%). For June the incidence rasggsificantly lower: only 6.6%. There
have been two years when the annual maximum oactumeMay and September
respectively, and one year (1975) when the annaaimum was reported for both August
and July, taking the same value: 31.2°C (see Table

Figure 4.500 hPa geopotential height and sea-level pressufaigust 1% 1952
(sursahttp://www.wetterzentrale.de/topkarten/fsreaeurlhtm

Table 5. Annual maximum values (Arad, 19807)
Month May June July August Septembgr
Annual maximum (°C) 32.8°( 34.8/374 40.2°C 3.1° 33.4°C
Year 1969 1982 / 2002 2007 2000 1970
Incidence rate 2.2% 6.6% 44.4% 42% 2.2%

During winter months absolute maximum temperattiake positive values. The
highest temperature for the cold season was rapamté-ebruary 1925: 20.0°C. In fact,
most winter maximums occur in February (51.1%)2T#% of the cases the highest winter
temperature was reported in December and in 20%eotases — in January. In 1981, the
maximum winter value, 13.0°C, was reported in beébruary and December; this one
occurrence amounts to 1.9% of the years.

For the spring season, maximums were reported i ik&1% of the cases. The
highest air temperatures in spring may also oacukril, but the incidence rate is hardly
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noticeable: 6.6%. During the time interval inveat@gd, the season maximum was once
recorded in March: 1991, 25.6°C. The absolute gpnmaximum occurred in 1968 and it

reached 34.0°C. In 1969 the May monthly maximum832, was at the same time the

maximum annual temperature.

During fall maximum temperatures occur most frediyein September (95.6% of
the years). In 1970 the monthly maximum temperafoar&eptember, 33.4°C, was also the
annual maximum. The fall maximum was reported inoDer in two years, which amounts
to a 3.7% incidence rate. The lowest values fos #dason were recorded in November,
whose highest monthly maximum in the interval amety was 25.3°C (in 1997). The
highest maximums for the other two fall months, t8efber and October, were 39.6°C (in
1946) and 32.5°C (in 1932) respectively (see Takded Figure 5).

Analyses show an upward tendency of the annual maxi temperature in the
period 1954-2007 (see Figure 6).

Table 6. High@¢) and lowest (m) monthly maximums (Arad, 1896-2p0
| 1l 11l [\ \% \| Vi vl IX X Xl KII Annual

M| 166 | 20.0| 28.0/ 328 35. 377 402 404 39.6 32%/.7| 184 404

m 0.0 4.3 10.0) 188 241 274 302 303 242 19.20 |96.1 31.6

Figure 5. Monthly absolute maximums (Arad, 1896-2007)

40 —&®—annual max. r
|

2001
2005

Figure 6. Annual maximum temperatures and their linear tangéArad, 1961-200)7

Conclusions

Mean minimum daily temperature takes predominanégative values in winter
months, although such values can occur in the éddllcand the beginning of spring, as
well. Mean maximum daily temperature generally tak®sitive values, but there have
been cases — in winter — when the value was negativ
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Due to oceanic and sub-Mediterranean influencesclimate in the Arad city area
is moderate, as proven by the moderate valueseofriimimum temperature recorded in
Arad, in comparison to other cities in the Eastmd Southern plains of Romania: -34.0°C
in Fogani, -36.3°C in lIgi, -35.5°C in Craiova, -34.8°C in Alexandria (Bogd&
Niculescu, 1999).

On account of the same influences, absolute maxirtemperatures are lower
than those reported for the Romanian Plain: 44i89Gn Sion, 44.0°C in Slobozia, 42.9°C
in Alexandria, 42.8°C in Giurgiu, 43.2°C in Turndiddirele, 43.5°C in Strehaia (Bogdan &
Niculescu, 1999).
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