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Abstract: frn this paper we study monthly and daily mean values of air temperature
in Athens for the period 1946 - 1973.

We distinguish tropical days and partial frost days, finding their frequency per
month.

Comparison is made between corresponding temperature values in Athens and Thes-
saloniki, whenever this is of inlerest.

Finally we distinguish temperatures favorable and unfavorable for plant growth.

Ix¥TRODUCTION

Temperature of the air has been the subject of a number of re-
search works by AgciniTis 2 ALexaxprou 34 Ph. and L. Karapire-
RIs W2 MarioLorouLos %, lavapas13 Frocas ®, ARSENI - PAPADI-
MITRIGU ® to mention only the greek scientists who studied this element
in the Greek region.

Aim of the present paper is the statistical processing of air tempera-
ture data from the city of Athens, that is a work similar to the one ef-
fected for the city of Thessaloniki (Arseni®).

Besides, we examine data of the same 1946 - 1973 period as for
Thessaloniki, in order to render comparison possible between tempera-
ture values of the largest two urban centers of the country.

All the data employed herein come from the «Climatological Bul-
letins, published by the National Observatory of Athens.

Mean and Extreme Arnual Values.

Data on air temperature in Athens and a detailed study for 115
vears, that is for the period 1858 - 1972, exist in a previous work (AR-
sENI ?). Still, we give below (Table 1) annual values of the above period
as well as the ones resulting from the 28 - vears period examined herein,
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TABLE I

Mean and extreme annual values,

{1858 - 1972 (1946 - 1973) A
Max 18.9(1927) 18.7(1952) 0.2
Mean 17.7+0.52 17.840.53 —0.1
Min 16.7(1884, 1949) 16.7(1949) 0.0

and the differences between values of these two periods. This compari-
son indicates a decrease of maximum temperatures by 0.2°C, an in-
crease of the mean, and the same minimum.

Mean and Extreme Monthly Values.

In the following Table II we give the mean and extreme monthly
values, the standard deviation (o) and the difference between extreme
values of each month. The difference between values mentioned in
Table II and the ones previously published for the city of Athens, have
as follows:

TABLE II

Monthly mean values of Athens (1946-1973).

Month Max Year Mean +e Min Year A
J 12.2 1948 9.4 1.39 6.7 1964 3.5
1955
F 13.3 1955 10.0 1.87 7.5 1959 5.8
M 15.2 1947 11.3 1.20 B.1 1956 7.4
A 172.7 1947 15.4 1.24 13.0 1954 4.7
M 23.0 1968 20.2 1.19 18.1 1954 4.9
J 26.2 1946 24.7 0.75 23.1 1948 31
J 28.6 1950 27.2 0.81 25.3 1969 3.3
A 29.5 1946 27.3 1.20 24.8 1949 4.7
) 26.4 1952 23.4 1.17 21.5 1949 4.9
(8} 21.4 1966 18.3 1.38 15.5 1931 5.9
N 17.2 1960 14.9 1.17 11.6 1953 5.6
D 14.2 1960 11.3 1.55 6.9 1948 7.3

Maximum values have zero difference in 5 months, in another 6
months differences vary between 0.0°-1.0°C and in 1 month only the
difference is between 1.0°-2.0° C.

Minimum values of the 28 - vear period appear higher than those
of the period 1858 - 1972, with differences ranging between 0.2° - 2.4° C.
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Only the months of October and December have the same minima in
both periods.

As to mean monthly values, their differences are sometimes nega-
tive and sometimes positive; vet their absolute value is never ahove
0.7°C.

While in the city of Thessaloniki extreme values of both periods are
quite near (except for the two already mentioned cases of the October
maximum and the July minimum), in Athens differences are quite higher.
Thus differences of absolute maxima range between 0.0°C to 5.5°C,
and those of absolute minima from — 6.6° C to 0.0° C. Hence absolute
maxima of the 28 - year period appear smaller than those of the period
1858 - 1972, while the corresponding minima appear higher.

Daily Mean Air Temperature Values.

The curve of daily mean values (Graph I, Table I1} has a fluctuation
with a primary maximum (28.2°C) in the second ten - days of July
and a primary minimum (8.1°C) in the last ten - days of January. The
variation curves of daily mean temperature in Athens and Thessaloniki
correspond, but changes are sharper in Thessaloniki.

In Athens, as in Thessaloniki, the secondary minimum oceurs in
the first ten-days of February and is followed by an increase of tempera-
ture till early April. Then, after a certain stop of this increasing trend,
it starts again from mid - Apri till it reaches its maximum value.

A secondary maximum appears in the first fortnight of August,

TABLE IV

Absolute thermometric data of Athens (1946-1973)

Month Max Date Min Date A{Max-Min)
I 21.5 3/1962 —4&.5 15/1968 26.0
F 22.5 20/1955 —3.0 16,/1947 25.5
M 27.8 30/1952 —0.3 13/1971 28.1
A 32.2 21/1950 3.4 10/1956 28.8
M 36.1 29/1950 7.7 3/1970 28.4
J 37.5 25/1963 14.6 17/1958 22.9
J 41.2 20/1973 16.0 12/1949 25.2
A 42.6 22/1952 15.5 21/1949 271
8 37.8 9/1946 10.5 30/1970 27.3
0 32.6 1/1965 5.9 30/1971 26.7
N 26.2 1/1955 —11 26,/1948 27.3
D 22.2 12/1947 —2.7 22/1967 24.9

Absolute -lemperature range: 47.1°C.
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and immediately afterwards the temperature starts falling, but with
a smoother curve than its increase of the first semester. This decrease
of temperature continues till mid - December, and then towards the end
of this month we have again a slight increase of 1.5°C.

But while in Thessaloniki extreme values occur in the above men-
tioned intervals of the curve of daily mean values, in the city of Athens
extreme values have been recorded out of these intervals. (Table V).
Thus for instance, the absolute maximum of 42.6°C was recorded in
the last ten - days of August, while the absolute minimum of —4.5°C
was recorded in the second ten - days of January.

Differences between extreme daily values (Table V) appear larger

TABLE ¥

Ezxtreme daily values of air lemperature

Max Min A (Max-Min}
J 16.3( 3/1962) —2.3{14/1968) 18.6
F 17.7(18/1955) —0.2{16,/1946) 17.9
M 22.2(30,/1952) 2.9(2/1957 & 13/1971)  19.3
A 25.5(21,/1950) 6.9( 9/1956) 18.6
M 28.7(29/1950) 10.5{ 3/1970) 18.2
J 31.0(26/1957) 18.2( 4/1949) 12.8
J 34.4(19/1973) 21.2{ 1,/1957) 13.2
A 35.3(24/1958) 20.4(25/1972) 14.9
] 31.3( 9/1946) 12.5(30,/1970) 18.8
0 24.8{ 1/1965) 9.0(29,/1971) 15.8
N 21.8(14,/1961) 1.2{26,/1948) 20.6
D 18.9(21/1963) 0.4( 2/1957) 18.5

in November (20.6° C) and March (19.3° C), and smaller in June (12.8° C)
and July {13.2° C). Still these differences do not have their extreme va-
lues on the same months as in Thessaloniki.

Tropical Days.

We call tropical days those days on which the air temperature ma-
ximum was = 30.0°C,

We give below the number of such cases as well as percentages for
the earliest and latest date of tropical days for each month.

. First Tropical Day Last Tropical Day

A M J Total S ) Total
No. of cases 1 19 8 28 25 3 28
% 3.6 679 286 1001 89.3 10,7 1000
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The earliest tropical day recorded in A:hens was the 20th April
1950 and the latest the 5th October 1957, while in Thessaloniki such
days were the 31st March 1952 and the 29th September 1967,

We characterize as tropical period the interval between the first
and the last tropical day of a year. The average tropical period lasts
in Athens 123.1 days, exceeding by 5.3 days that of Thessaloniki. The
longest tropical period was 163 days in 1950, and the shortest with 95
days in 1967, The corresponding figures for Thessaloniki are 182 days
in 1952 and 72 days in 1972. Thus we observe that the extreme values
of tropical period in the largest two cities of Greece do not coincide.

Not every day within a tropical period is a tropical day. The aver-
age per year number of true tropical days in Athens is 80.2 days, that
is 11.4 days more than in Thessaloniki. The maximum number of truly
tropical days in Athens was 105 days (in 1946) and the minimum was
55 days (in 1949), while the corresponding fligures for Thessaloniki are
104 days (in 1954) and 43 days (in 1965).

In the following Table VI we give the number, the arithmetic mean,

TABLE ¥I

Tropical days in Athens during the 1946-1973 period.

A M J J A 8 O Total
No. of days 3 80 407 733 734 284 5 2246
Mean 01 2.9 14.5 26.2 26.2 10.1 0.2 80.2

Percenlage 0.1 3.6 18.1 32.6 32.7 12.6 0.2 99.9 9%

and the percentage of true tropical days per month. The percentage
of August (32.7 %,) is slightly higher than that of July (32.6 9,), while
the smallest percentage belongs in April (0.1 9,) with October coming
next (0.2 %).

In the 28 - year period examined herein. 13 days with temperature
= 40.0°C have been recorded; all these days occured in the main
two summer months, 4 in July (30.8 9%,) and 9 in August (69.2 %).
These occured in couples of consecutive davs except for the years 1951
and 1957.

Below are listed these maximum temperatures with their respective
dates:

42.50C 11,/8/1951
42.69C and 40.69C 22 & 23/8/1952
40.1°C and 40.1°C 29 & 30/7/1954
40.0°C and 40.3°C 12 & 14/8/1957
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L
40.7°C and 40.0°C 17 & 18/8/1963
42.0°C and 41.1°C % & 25/8/1968
40.4°C and 41.2°C 19 & 20/7/1973

Days of Total and Partial Frost.

We call days of total frost those on which the maximum temperature
was < 0.0°C, and days of partial frost those on which the minimum
temperature < was 0.0° C.

We shall consider as frost periods the cold seasons hetween the 1st
November 1945 and 31 October 1973, since the winter season begins
in November and ends in April of the next calendar year.

In Athens, during the whole 28 year period examined herein, no
total frost day has been recorded.

Examination of partial frost days, indicates as earliest date of
partial frost in Athens the 26th November 1948 and as latest the 13th
March 1971. The corresponding dates for the city of Thessaloniki
are: the 9th November 1956 and the 18th March 1952.

There are 9 winter seasons within the period examined (32.1 %)
in which no frost days was recorded. These are the following winlers:
1847 - 1948, 1950 - 1951, 1952 - 1953, 1954 - 1955, 1956 - 1957, 1958 -
1959, 1961 - 1962, 1969 - 1970 and 1971 - 1972. '

The number of cases and the percentage of earliest and latesi dates
of frost days per month, for the remaining 19 winter seasons, have as
follows:

First Frost Day Last Frost Day
N D I F M Total D I F'M Total

No of cases 1 4 10 3 1 19 1 8 8 2 19
% 5.3 211 526 15.8 53 1001 5.3 421 4241 105 100.0

The highest figure of partial frost days (7 days) has been recorded
in two winter seasons: in 1949 - 1950 and 1967 - 1968, The maximurm
number of partial frost days per year in Thessaloniki is 46 days.

TABLE VII

Days of partial frost in Athens for the period 1946-1973.

N D J F M Tolal
No. of days 2 8 32 24 2 68
Mean 0.1 0.3 1.1 0.9 01 2.4
Percentage 2.9 1.8 471 35.3 2.9 100.0
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In the above Table VII we give the total number of cases, their
average and their percentage per month for the 28 vear period.

In both cities January has the highest percentage and November
the smallest.

Distribution of Daily Mean Values.

Daily mean values of air temperature for the 1946-1973 period have
been distributed, as in a previous paper for Thessaloniki, in non equidistant
grades, according to the importance of each grade for a certain sector
of human activity (i.e. Agriculture, Industry e.t.c.). Thus there are
grades of 1°, 2% and 5° C (Table VIII). The highest percentage (64.28%,)
is for temperatures between 10.0°-249°C, likewise as in Thessaloniki
(57.05%). However, the next percentage (21.15%,) for Athens belongs
in the grade of temperatures =25.0® C, while for Thessaloniki this was
in the grade between 0.09-9.9° C (24.709%,).

Plants and Temperature.

Extreme temperatures may withhold the growth of sturdy plants
or even destroy more sensitive ones.

This harm produced on plants bv excessively high temperatures
depends, not only from their height, but also from how long they last.
Temperatures >>35.0° C are generally harmful for vegetation.

In the area of Athens during the whole 28-year period examined,
a daily mean temperature >>35% (0 has been recorded only once, on the
24th August 1958

Temperatures favoring the life process of plants are those between
10.00-35.0° C: A percentage of 85.49%, of air temperatures in Athens are
included within this interval {Table 1X). It is worth mentioning that
every month has its part of such temperatures, favorable for plant
growth.

There are only 8 days with extremely low daily mean temperatures
(Table VIII), while periods of partial frost are rather short (Table VII),
totalling 68 days for the whole 28-year period.

CoNCLUSIONS
Examination of air temperature in Athens for the period 1946-
1973, leads to the [ollowing conclusions:

— The annual mean, and the montbly mean and extreme values of
the 28-year period, slightly differ from the ones already published for
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the period 1858-1972 (ARse¥N1 %), to the contrary of extreme temperatures
whose differences range from —6.6° C to 5.5° C.

— The fluctuation of daily mean temperatures has a primary maxi-
mum in July and a primary minimum in January, while the variation
curve of these temperatures appears smoother in the second than in the
first semester.

— The tropical period in Athens, beginning in May and ending in
September, lasts as an average 123.1 days, the highest percentage of
which belongs in Angust with July coming next with a slight difference.

— Days of total frost have not been recorded in Athens during the
28 years examined. The small number of partial frost days is distributed
among the 5 months from November to March, with January holding
the largest percentage of almost 509%.

— A percentage of 64.289%, of daily mean values range between
10.0%-t0 25.0° C.

— Only one day with excessively high temperature, harmful to
plants, has been recorded in Athens. The largest percentage of tempera-
tures recorded are favorahle for plant growth, and every month has its
share of such temperatures, while the dangerously low temperatures rep-
resent only 0.089%, of the amount of daily mean values for the period 1946-
1973.
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ZTATIZETIKH EIMEEEPTAZIA AEAOMENQON
OEPMOKPAZIAZ AEPOX AGHNQN IEPIOAOY 1946 - 1973

. Y
ATTEAIKHE APZENH - ITAITAAHMHTPIOY
(" Epyaatiiotoy - Merewoodoyias xai Klparodoyiag)

Eic tip napalouv épyaciav dmyerpeitar Sieloduey oratiorinh érelep-
yasix T Oepuoxpaaiag dépog Tév *Abnvidy Sud THy yoovixdy wepladov 1946-
1973 xat abyxpiowg Tév amotchesudtov pt e dvrisTorga THe Ozocahovi-
xng. Meretdivrar al péoar pnviotel xalohg xal ab péoun fuephatar Tupatl,

At péow fuephoon Tipal Tapoustalovy Ev mpwtelov wévioTov Tol Aap-
Baver ympav xatk t6 dedrepov Sexafuepov 16D louriov xal &v mpwTelov Eha-
FLoToY xaTa th Teheutalov Sexafjuepov tob lavovapiov. ‘H xapmdin petafo-
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