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Abstract ;. The frequency of snowfall, sheet, and snow lying in Thessaloniki - Greeee
is siudied for the period 1945 - 1975, Hesulis of these measurements are compared with
results of precious obsercational series and conclusions are drawn.

PreEvious MEASUREMENTS.

The occurence of snow in Thessaloniki has been the subject of a
number of scientists in the past, either in general climatological surveys
or in surveys of the climate of the city of Thessaloniki.

The Observational period between 1891-1929 has been studied by
Hanrt, Eredia®, Kuhlbrodt®, and also by Alexandrou' and by Mariolopou-
los in his classical work on the Climate of Greece'®. Kyriazopoulos, who

TABLE I

Monthly mean number of days of snow in Thessaloniki.
o N D I F M A M

Hann 1891 - 1908 01 0.3 0.7 1.4 0.7 0.4 0.1 3.7
Eredia 1893 - 1911 0 0.5 09 20 1.5 0.7 01 5.8
Kuhlbrodt 01 07 09 2.4 1.6 1.0 01 6.8
Alexandrou {composite sertes) 04 0.5 06 1.7 1.7 0.7 0.1 5.4
Mariolopoulos 1900 - 1929 01 04 06 1.7 1.4 0.7 01 5.0*
Kyriazopoulos 1930 - 1937 0 03 11 1.8 3.0 14 04 7.4

(University of Thessaloniki)

included in his own work® data of all previous research works on this
subject, has studied more systematically the observations of the above
period and also those from the meteorological station of the Aristotelian
University of the pre-World War II period.

*The same mean per year numbers ol days with snow are also mentioned by
Livathines't
6
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We have included in Tasik I the data published in the above men-
tioned works.

Studying in Table 1 the numbers of days with snow, we observe that
the meteorological station of the University has the highest annual mean
number than any other station that has been functioning in Thessalo-
niki between the years 1891-1937. Kyriazopoulos® attributes this to the
fact of the more careful recordings of the phenomenon at the meteoro-
logical station of the University. We should however mention here that
the observations of this last station amount to eight (8) years only. And
if we add to those the two full years of 1938 and 1939, the mean per
vear number of days with snow is reduced to 7.2, aprroaching the num-
ber mentioned by Kuhlbrodt for another equally short period.

RECENT MEASUREMENTS

After the Second World War, the only pyblication containing data
of snow days in Thessaloniki, is a research on precipitation by Mariolo-
poulos - Karapiperis', but the data it mentions are the ones mentioned
by Alerandrouw! and included in Table 1.

The Institute of Meteorology and Climatology of the Aristotelian
University of Thessaloniki, within the frame of its climatological survey
of the city of Thessaloniki, undertakes in the present research the study
of the phenomenon of snow, based on data published in its “Annu-
aire”!617 covering the period from 194510 1974, that i1s 30 full years of
uninterrupted observations, an unprecedented event in the meteorolo-
gical history of Thessaloniki.

The mean per year number of days of snow, that is days upon which
snow is observed to arrive on the ground surface, during the 1945-1974
period, is

8,07 days + 4,9 (o}

The maximum was recorded in 1954, with 23 days of snow, and the
minimum in 1951, with no single (0) day of snow throughout the year.

It is quite rare for a whole year to pass without any snow and this
was recorded only in the years 1910%, 1934% and 1951. The years with the
highest numbers of snowfalls, are 1905, 1907 with 12 days! for the period
1891 - 1929 (series with gaps - composite series), and also the years 1932
and 1933 with 14 days, for the period 1930 - 19379,

The days of snow for the period 1945 - 1974 and also for 1930 -
1939, are given in Table 11,
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TABLE 11

Frequency of days with snow in Thessaloniki per year,
(1945 - 1974) and (1930 - 1939)

1945 - 1974 4930 - 1939
0- 4 days 8 26.7 9%, 3 30.0 9
5-10 7 13 43.3 % 5 50.0 9%
11-15 *» 9 23.3 % 2 20.0 %
16-20 1 13.3 9, — —
20-25 ” 1 13.3 9% — —
Total 30 99.9 % 10 100.0 %

Notice: 1t should be mentioned that the period 1940 - 44 cannot
be included in this research because there are certain gaps in the obser-
vations of the intervals between November 1940 - June 1941, and July -
‘December 1944, However during the years 1942 and 1943, 8 and 5 days
of snow respectlively have been recorded, while during the winter season
of 1942 - 43 we have 4 days and in 1943 - 44,5 days of snow.?0

Comparing the precentages of days of snow at the meteorological
station of the Aristotelian University during the 1930 - 39 period (10
years) with those of the 1945 - 74 (30 years) period, we obgerve that with
the exception of two years (1954 with 23 days and 1956 with 16 days)
the remaining ranges have almost the same percentages, while the mean
per yvear number from 7.2 days of the first period, increased to 8.1 days
in the second.

Sxow DuriNGg THE WINTER SEASON

During the 30 years examined herein (1945 - 46 winter till 1974 -
75), 241 cases of days of snow have been recorded; these are distributed
as per the following Table {11
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TABLE Ti1

Days of snow during the cold season in Thessaloniki (30 winlers)

No of cases % days of3¢
October 1 0.5 0.0
November 5 2.1 0.2
December 42 17.4 1.4
January 93 38.6 31
February 65 27.0 2.2
March 3% 14.1 11
April 1 0.4 0.0
Total 241 100.0 8.0

Notice: The difference of 8.03 and 8.07 days is due to the dilference
between the sum total of 242 days of [ull calendar years to the 241 days
of winter seasons.

The mean numher of the winter season is given in Table IV,

TaBLE 1V

Duys of snow per winter season in Thessaloniki.

Maximum : 26 days (1953 - 54)
Winter mean : 8.03 days -+ 5.3 ¢
Minimum : 0 days (1950- 51)

The measure of standard deviation (S.D.) is distributed as follows:

-+ 2¢ +1a +a —1e — 2¢ —3c >—3c
2 17 7 2 1 1{1953 - 54)

The one case beyond — 3o corresponds to the 1953 - 54 winter,
which has heen severe lor all Europe 378, while the next in number of
snow-days winter of 1962 - 63, has been one of the severest for the whole
of Europe!?13,

CasEs ofF Days Witk SLEET

In some cases snow - [lakes melt before they reach the ground sur-
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face; then we register “sleet” (symbol#). Such cases are due to a certain
point, to the rather warm atmosphere of the city itself, helping the melt-
ing snow flakes.

If we should add such cases of sleet to the days of snow of the winter
seasons between 1945 - 75, then the number of these days or days with
similar conditions, increases.

TaBLE v

Days of snow and sleet during the winter season in Thessaloniki.

* 4+ ok *®
Maximum : 29 days (1933 - 5%) 10 (1973 - 74)
Mean : 10.37 days £+ 6.0 2.38
Minimum : 0 days {1950 - 51} 0 often

Nevertheless, maxima and minima of the winter scason, remain the
same, because while in severe winters cases with sleet contribute to the
increase of cases with solid precipitation, in very mild winters with no
snowfall, no sleet is reported either.

Yet, winter seasons with sleet maxima do not coincide with severe
winters, but with winters characterized as cold or mild (e.g. 1973 - 74,
1955 - 56, 1971 - 72), according to Flocas’ classification®.

Swvow Lying (H)

Days on which the ground remains covered with snow, are important
for a eity, for if they do not wholly block, yet they impede the circulation
of pedestrians and vehicles as well.

In Table VI we give the monthly mean and the winter maxima of
days with snow lying in Thessaloniki, for the period 1945 - 75,
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TABLE ¥I

Days with snow lying in Thessaloniki during the period
1945 - 1975 (30 winiers)

Mean Abs. Maximum  Minimum

November 0.0 1 1955 - 56 0 29 winfers
December 1.2 10 1957-58 0 20 7
January 2.9 14 1962-63 0 m -

10 1953~5~’% .
February 1.7 1955-56 0 17
March 0.6 5 1951-52 0 22 0
April 0.0 1 1955-56 0 29 ¢
Year 6.4 24 1962-63 0 1950-31, 1956-57,

+35.9 1960-61, 1974-75

The measure of standard deviation {S.D.) is distributed as follows:

+ 2¢a + 1o + e — 1o — 20 — 3¢
4 18 3 3 3
21

This means that 709, of winter cases stays in the range of + 1.
The frequency distribution of days with snow lying and days of
snow are given in Table VII.

TaABLE vir

Frequency of days of snow and days with snow lying during the winter
season in Thessaloniki (1945 - 1975 [ 30 winters)

No of days * =
26 - 30 1 —
21-25 1 1
16 - 20 — 2
1115 3 3

6-10 16 p
0-35 9 22
Total 30 30

From Table VI1I and also from annual values of days of snow and

days with snow lying, it arises that days of snow are more numerous than
days with snow lying.
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CONCLUSIONS,

From the entire study of snow in Thessaloniki, we arrive at the
following conclusions:

a. Days of snow in Thessaloniki, during the period 1945 - 75,
amount to 8.07 -+ 4.9 days per year; meaning that the annual mean of
this period is higher than every other mean, resultant from previous
BUrVeys.

This, to a certain point, may be attributed to the accuracy of ob-
servations. The personnel of the meteorological station at our Meteoro-
logical Institute is well trained and specialized; while during the 1900 -
1929 period, observations were effected by observers who did this as a
secondary job.

1t is however our belief that, this increase of days of snow in the
area of Thessaloniki is to a certain point a real one, being due to meteo-
rological factors.

If moreover we take into account the number of days with sleet,
the above increase amounts to 10,4 days per year.

We ascribe the increase of days with sleet to the warming effect
of the city upon snowfalls.

b. January, the coldest month of the year, is also the month with
the highest number of snowfalls, a fact that emphasizes this month’s
severity.

TABLE VI

Frequency of days of snow and days with snow lying in Thessalondki.

Days of
Days of snow snow lying * /54
December 1.4 1.2 1.17
January 31 2.9 1.07
February 2.2 1.7 1.29
March 1.1 0.6 1.83

c. Days with snow lying are rather few per year (6,4 - 5,9), as
compared with the number of such days in other cities of the Balkans.
While the ratio between mean number of days of snow and mean number
of days with snow lying at the meteorological station of the University
(standing in an open space of green, among public buildings, at the
center of the city) varies between 1,07 in January the coldest month,
to 1,83 during the rather warm month of March.
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The superiority of days of snow is due to the relative warmth of the
ground.

d. The maxima ol “days of snow” and “days with snow lying” have
been recorded during the very cold winters of 1953 - 54 and 1962 - 63;
these two winters have been severe for almost all Europe (Raybould's,
Me Naughton'?, Flocas®, or for the whole area of Greece (Livadas®).

This shows that only during the realy cold European winters does
Thessaloniki experience many days of snow or days with snow lying,
producing a seusation among the inhabitants of the area, who are accus-
fomed to milder weather conditions.
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IIEPIAHYIZ

TO XIONI ZTH GEZZAAONIKH

Trd

1", K. AIBAAA xat A, I ZTEPI'IOY

Mehetaton § ouyvbtyg Epgavicowg yidvos, yloveriTou nal E8dpoug yiovo-
oxemolg elg Ty Ocooadovinny Sud thv ypovuddy meplodov perald 1945-1975.
Zuynplvovtar Td dnoTeAéopaTa TEY PeTphoewy ué T8 AmoTeAEopaTE TUANLO-
tépwy oEiplv mapaTpcewy nel EEATOVTRL CUUTEPRGLATH.
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