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Summary: -limospheric pressure in Thessaloniki is eramined for the period between
the years 19371-1970. Mean and ertreme annual, monthly, and daily calues are tubu-
luted, and manthly calies are comepared with those ciled by previous researeh workers,

Erplanations gre given for:

a) Murime and minima (n conncetion with the prevailing weather patlerns, and
the rase of October 26, 1939 is fully analyzed.

b} The seasonal cariation of atmospherie pressure as a function of the precailing
pressure patterns over the Atlantic (lzares high), and over Asia.

INTRODUCTION

The subject of atmospherie pressure in Thessaloniki - Greeee has
occupted in the past quite a few researchers, i.c. Erepia !, Kuntsront 23
and the greeks Mawmrororovros? and Kyriazorovros?, Alexandrou,
however, was the one who examined the matter more thoroughly,
studying Lhe climate of Thessaloniki 7. All the above mentioned re-
search workers studied values of atmospheric pressure for short inter-
vals of 5 Lo 10 vears, using data ol various meteorological stations thal
have been operating at times in Thessaloniki, between the years 1891 -
1937.

In the present work we examine almospheric pressure in Thessalo-
niki for the period belween 1931 - 1970, excluding the 1940 - 1946 war
period, and using data only from the meteorclogical station of the
Institute of Meteorology and Climatology of the Aristotelian Univer-
sity of Thessaloniki.

MATERIAL

Measurements of atmospheric pressure were starled in the above
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station on September 1, 1930. Mean and extreme daily values*, as
well as monthly mean values have been published in the series «Annuaire
de D'Institut Météorologique et Climatologique» by MarioLorouLos 8
for the years 1930 - 1937, KyriazopourLos? for the years 1938 - 1958,
and by the former of us 1° for the years 1959 - 1970. All measurements
have been effected with mercury barometers, while hourly and extreme
values have been taken from barograph recordings (all the instruments
for measurements and recording of atmospheric pressure have always
been and are still those manufactured by R. Fuess - W. Berlin).

As already mentioned, in the present work we have not included
the interval of the years 1940 - 46, although there are today published
data from the Meteorological station of the University for the war
period (KyRriazorouvros® issnes No. 11-13, for the years 1940, 1943 -
45, 1946) as well as the observations from the weather station of the
german occupation army, covering the period between November 1,
1941 to July 31, 1944 (Livapas - Arsexi®). We came to this decision
because we deemed better to employ data of barograph recordings of
full calendar vears only. We have been thus limited to the periods be-
tween the years 1931 - 1939 and 1947 - 1970, that is 33 years in all.
All hourly values, as well as extreme ones found from barograph record
ings have been reduced to mean sea level (M.S.1.) and to normal
gravity of 45% this has been effected by a special program for process-
ing these data in the electronic computer of the University (IBM 1620/
1T} (Makrovyanx1s - ARSENI - PapapiMiTrIion 13),

Mean and extreme values of atmospheric pressure.

.The mean and extreme annual values of atmospheric pressure in
Thessaloniki for the 33 - year period are giveh in Table 1.

TABLE 1

Mean and extreme annual ealues of atmospheric
pressure in Thessaloniki for the period between
the years 1931 - 1939 and 1947 - 1970 ( M.5.L. ).

Maximum 763.41 mm Hg {1932)
Mean 761.80 4+ 0.79
Minimum 760.38 mm Hg (1937)

* reduced to temperature of 0° C, and the baromeler elevation (Hz) (1930 -
1958 Hz =46.35 m; 1959 - 1970 Hz.==31.78 m (Livanas ). 3
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763.9 - 763.0

6 years

TADLE II

The frequency of annual values is given in Table II.

Frequency of annual values

762.9 - 762.0

7 years

are given in Table II1.
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761.9 - 761.0

18 years

TABLE III
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760.9 - 760.0

2 years

The mean and extreme monthly values of atmospheric pressure

Mean monthly and also the highest and lowest monthly

mean values of atmospheric pressure in Thessaloniki

max

mean monihly

(1)
771.47 (1964)
72.0% (1959)
68.49 (1953)
65.11 (1947)
62.14 {1966)
61.81 (1950)
61.74 (1969}
61,94 {1949}
64.81 (1949)
66.49 (1949)
69.24 {1953}
71.13 (1948)

for 396 months (in mm Hg).

mean

763.36
62.9%
62.1%
60.64
60.33
60.23
59.49
59.80
62.39
63.88
63.98
63.11

761.85

+a

2.93
3.59
2.57
1.63
1.20
1.21
1.01
0.95
1.04
1.69
1.95
3.33

coel of
variation

0.389;,
0.47
0.34
0.21
0.16
0.16
0.13
0.13
0.14
0.22
0.26
0.44

min D
mean monthly  (1-2)

(2)
759.08 (1968) 12.39
57.32 (1937) 14.72
57.33 {1939) 11.16
57.65 (1937) 7.46
58.07 (1936) £.07
57.16 (1933) £.65
57.48 (1934) 4.26
57.70 (1937) 4.24
60.53 {1931} 4.28
60.35 (1939) 614
60.17 {1952) 9.07
58.17 (1969} 12.96

From the adjoined Tables III, IV and Graph I, we find that during

the cold season we have the greatest variation of monthly mean values
of atmospheric pressure in the area examined. Thus the difference be-
tween the highest and lowest monthly mean values is :
> 10.0 mm Hg from December to March,
— between 5 - 10 mm Hg during the transitive months of April, October,
November, and
— << 5,0 mm Hg during the summer months from May to September.
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Moreover, the main summer months June, July, August have the
smallest monthly mean values, all of them assembled in the lowest grades
of the frequency scale. On the other hand, the main three winter months,
December, January and February, hold with a few cases, the highest
grades of the frequency scale, but have also greater dispersal of cases.

If we take also into account the extreme values of atmospheric
pressure (absolute maximum, absolute minimum) recorded during the
period examined in the meteorological station of the Institute of Mete-
orology and Climatology (Table V), variations of atmospheric pressure
within the same month become considerable (see last column of Table

V).

TABLE ¥

Mean monthly, mean maximum, and mean minimam, as well as abso-
lute maxima and minima recorded during the years 1931-39 and 1947-70
{in mm Hg M.8.L.)

Absol. maximum mean monthly Absol. minimum

d./year (1) maximuimn mean minjmuin d/years (2) 1-2
J  780.83 18/1964 765.47 763.36 761.35 736.52 2071965 44.31
F 79.54 28/1948 64.47 62.92 60.24 42.01 13/1956 37.53
M 79.04 1/1948 64.16 62.14 60.19 37.92 2/1937 41.12
A 73.25 8/1955 62.37 60.64 59.03 42.01 6/1956 31.24
M 72.95 6/1935 61.71 60.33 5%.00 47.30 8/1957 25.60
J 69.06 5/1950 61.52 60.23 58.93 47.30 1/1953 21.76
J 68.46 17/1969 60.74 59.49 58.22 50.10 18/1961 18.36
A 69.36 29/1949 61.08 59.80 58.49 49.20  24/1956 20.16
S 73.85 20/1936 63.72 62.39 61,05 48.60 2/1934 25.25
6] 76.54 13/1956 65.41 63.88 62.43 40.22  26/1939 36.32
N 81.43 21/1958 65.70 63.98 62.32 45.01 8/1952 36.42
D 79,84 4/1933 65.14 63.11 61.18 39.72 17/1962 50,12
B 763.46 761.83 760.20

During the six months from October to March, the mercury co-
lamn may run a course of > 35 mm Hg; this, however, is limited to
< 25 mm Hg during the warm summer months from June to August.
The summer season in Greece is characterized by a uniformity of weather
conditions (it could be also termed as monotony); one clear and warm
day is succeeded by another similar, especially during the months of
July and August.

On the contrary, mean monthly maxima and mean monthly mi-
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nima derived from hourly maxima and minima of 24 hours, for each
month, show little change.

7820
I 786.0-

778.0
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The absolute maximum range of the mercury column in Thessa-
Joniki is 781.43 (21.11.1958) - 736.52 (20.1.1965) = 44.91 mm Hg. This
figure slightly differs from the corresponding range of January
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From Table VI it appears that very low atmospheric pressure
values are extremely rare : 84 cases (daily mean values) out of a total
of 12053, that is 0.679%,, have heen recorded bolow 750 mm Hg or 1000.0
mb, while 93519, have been recorded hetween 750 - 770 mm Hg. It
is worth noting that 691 cases, or 5.71%,, have been recorded above
770 mm Hg.

19
18

17 }
16

15
e

40-42
42-LL
44-46
48-50
50-52
> 75 4

36-38 4
3840 <
46-48 A
x 52-54
B 5458
v 56-58 -
6062
62-64 -
6466
66-68 -
58-70 -
70-72 -
7274 -

= 58-6¢0 -

The area of Thessaloniki is situated on the northern coast of the
Aegean Sea, meaning that this is the southern end of the largest penin-
sula of the Mediterranean Sea, the Balkans. This being also the coldest
of the three large peninsulas (Iberia and Italia being the other two),
stands nearer to the Siberian high; during the cold season and especially
the four months from December to March, it is possible for migratory
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highs to advance towards the central Balkans and remain quasi- sta-
tionary, producing a weather pattern which is termed as weather type
Il in the classification of weather types of the area of Greece (the anti-
cyclone is centered over the Balkans and south of parallel 45° N (Liva-
pas M), This type of high is extremely rare during the main summer
season from July to August.

TABLE VII

Number of cases with extremely high and extremely low daily values
(24 hours mean) per month during the (12053 days) 1931 - 1970 period.

J F M AMJ J A § O N D TOTAL

> 7700 147 110 88 6 4 15 O 0 102 53 0 166 691
<7500 16 19 22 & 04 0 O O 3 0 1 14 84

Extremely low values are recorded mainly during the cold four-
moth from December to March (71 cases out of the total 81), when the
frequency of lows in the Mediterranean is also great (1¥1%'17). 1t should
be noted, however, that very few low pressure centers ever come near
Thessaloniki. [t can be sustained that the area of Thessaloniki is rarely
visited by low pressure centers; usually 1t is under the northern edges
of lows whose trajectory is the lonian Sea - Aegean - Propontis -
Black Sea and even less in the case of lows which follow the trajectory
lonion Sea - Central Aegean - Cyprus - Middle East. This is the reason
for values < 750.0 mm Hg being so rare. Anyway the subject should
undergo further investigation, which, however, is out of the scope of
the present research.

In studying the diurnal variation ol atmospheric pressure, that
is the differences between the maximum and minimum of the same 24
hours, we observe that these amplitudes are comparatively small : More
than 1/4 of the total of days examined had differences 2.0 mm Hg.

9/10 of the total of days had differences =6.0 mm Hg; another
904 days (or 7.4999%) had differences between 60 - 80 mm Hg; and a
percentage of 1.358% (that is 164 days out of the total of 12053) had
" differences between 10.1 - 20.2 mm Hg.

An examination of the distribution per month of values ol diurnal
variation, indicates that during the warm 5 - months from May to
September, the differences recorded belong to the lowest grades of the
scale : In 73 days out of 4158, the max - min differences have been 6.1 -
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TABLE VIII

Distributionof frequencies of diurnal range of Atmospheric pressure D maz-min)
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3M
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207
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A
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M
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4
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J
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9
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J
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6
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6

1
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3
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345
102
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1
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O
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39
7
4
9

1

1023

N
3
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175

77

32

14

990

tn Thessaloniki-Greece for the years 1931 - 1939 and 1947 - 1970

D

220
432
200
94
41
23
10
2

1

1023

S1
1384
5848
1753
663
241
108
38
10

6
1
1

12053

%
28.075
48.519
14.544

5.500
1.999

0.896

0.315

0.082

0.049

0.008

0.008

99.995
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10.0 mm Hg; all the remaining days recorded differences between 0.0 -
6.0 mm Hg, while more than half of these figures are between 2.1 -
4.0 mm Hg.

The main two summer months, July and August, hold the largest.
percentage of small figures of diurnal variation, in the first two grades
of the scale with 943 cases (July) and 932 cases (August) out of a total
1023 The two transitive months, April and October, have larger max -
min differences.

Notice : On Qctober 26, 1939 the absolute maximum difference
has been recorded (20.2 mm Hg in 24 hours). This, however, is due to
an exceptional case and as a matter of fact this difference was recorded
within 16 hours (see barograph chart of 26.10.39, Fig. I) and Weather
Maps of 14 : 00 and 20 : 00 hours of same datl).
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Fig. 1 (Barograph chart of 26.10.1939)

From the examination of the recording on the barograph chart,
and from the adjoined weather maps we find that this deep depression
advanced very quickly during the six hours from 14:00 to 20:00
hours of the 26.10.39, and the low - pressure center passed above the
area of Thessaloniki. It should be noted that this case produced short
but heavy rains 210.0 mm within the 24 - hours of 26.10.1939 in all
the northern region of Greece (north of parallel 3% N), from Epirus
to Thrace.

Nevertheless, the highest grades in the scale of max - min ampli-
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tudes are encountered during the period when the number of lows
increases (BieL ', Met. OFFice 1), that is in the cold season.
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Fig. 2 Weather Maps of 26.10.1939 14:00L.T.20 :00.LT.
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DiscussioN

From the examination of all the above mentioned data on atmo-
spheric pressure in the city of Thessaloniki for the 1939 - 1970 period.
we draw the following conclusions :

a. From Tables 1 and 11 we find that the mean annual variation
is rather small (3.03 mm Hg), while standart deviation (5.D.} i1s very
small and the log of coef. around zero.

b. The annual range ol atmospheric pressure, reduced to M.S.L.
and normal gravity of 45° shows a bouble fluctuation, with a primary
maximum in November and primary minimun in July, and a secondary

T 76500 W

=~

>

3
!

86300

mean Atm. pressure 76185 mm Mg

6200 . \TEOT Alm. pressure nA
§100 -

§000

75900 -

-« Atm. pressure mm Hg ————

GRAPEI

minimum in December and secondary maximum in January,

c. Comparing the monthly mean values of the present research
with those found by previous researchers{*¥''#7) we notice that:

All series with a sufficient number of observational years, have
one maximum in October or November; those with a lesser number
of years have this maximum in October ¢ and as the number of vears
increases the maximum is transfered to November.

The second maximum appears in January, except in the series
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TABLE IX

Monthly mean values of Atmospheric pressure in Thessaloniki according
to various research workers.

Bulgarian Gymn. 1899-1908 (a) Greek Gymn. Alexandrou (h),
Mariolopoulos {c), Thessaloniki Alexandrou 16 years {d),
A.U.T. Kyriazopoulos (e}, Livadas - Makroyannis (I)

a b c d e [
J 764.8 765.1 765.80 765.02 762.20 763.36
F 761.3 764.0 763.68 762.56 760.10 762.92
M 761.0 762.8 762.69 762,17 761.00 762.14
A 759.3 760.0 760.09 759.65 758.85 760.64
M 759.8 7591 75910 759.37 759.58 760.33
I 758.9 760.0 760.13 759.81 758.98 760.23
J 758.5 759.3 759.04 758.91 758.09 759.49
A 759.3 759.9 759.84 759.60 759.11 759.80
3 762.1 762.0 761.97 761.80 761.24 762.39
O 762.8 763.0 763.30 762.72 761.49 763.88
N 763.5 762.9 762.53 763.49 763.84 763.98
D 762.6 762.7 763.12 763.32 763.57 763.11
K 761.2 761.7 761.77 761.53 760.82 761.85

of the University of Thessaloniki {KymiazopouLos 5), for the observat-
ions of the years 1931 - 1937.

Pressure values for January in the first four series of Table 1X,
are all extremely high, but have no sequence. Thus figures jump from
December to January by >>2.0 mm Hg and then fall by >2.5 mm Hg
from January to February. It should be mentioned, however, that,
while the series of the Greek Gymnasium and the American Farm School
have many gaps, leading to erronecus conclusions, the series of the
Bulgarian Gymnasium, as mentioned by KuurBront %, have been taken
from the readings of an aneroid barometer.

ArLexanDproU ® comparing this last series with those of the Greek
Gymnasium, finds the figures extremely high, for the elevation of 39 m,
where the met. station of the Bulgartan Gymnasium had been function-
ing; this fact shakes our confidence in these figures.

For similar to the above reasons, we have to reject the maxima of
May or June of previous series.

As for the minima, we have to note that in all series the primary
minimum appears in July, the hottest month of the year. In our series,
which is the longest, August, an equally hot month, comes next.
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This primary summer minimum is due to the distribution of atmo-
spheric pressure in the Eastern Mediterranean during the summer,
when we have the considerable effect of the South Asia trough.

The appearance of the two maxima within the cold season (No-
vember, January), with the primary minimum in the hot twe - months
of July and August, denote an annual variation of the ¢continental
type in Thessaloniki. To this conclusion agree all previous research wor-
kers 475°8'7,

d. As for the recorded extreme daily values of pressure (Table
V), they exceed all values mentioned by previous researchers. The ma-
xima occured, as should be expected, with anticyclonic pressure systems
having their center Lo the north or west of Thessaloniki, that is with
weather types I, II, XTI (Livapas™),

TABLE X
Weather types and extreme daily values of atmospheric pressure.

Weather Type Maxima Minima
1 7 —
1) % —
XI
VI —
Vi —
VI —
Xa —
Xb —

=9

.-*-.:-w:nwl

The minima have been recorded either with low pressure systems,
with the depression centers to the south of the area of Thessaloniki
(W.T. VI and VII, Xb), or with the depression centers over the Balkans
(W.T. VIII, Xa).

e. The succession of pressure systems within the same 24 hours,
results in abrupt changes of atmospheric pressure within a few hours.
As we have already mentioned, in analyzing Table VIII, cases with
pressure - change =10.0 mm within the same 24 - hours, hold a percen-
tage of 1.369%, of the total of cases examined in this paper (164 cases
out of a total 12,050 days). An analytical and detailed study of these
164 cases, might prove extremely interesting from the viewpoint of
«synoptic meteorology» but, is however outside of the scopes of the
research in hand,
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ATMOZ@QAIPIKH HIEXIZ EN O@EZZAAONIKH

T
T. K. AIBAAA xai T. 1. MAKPOTIANNH

(*Egoyaatrpioy Merewgoldoylug - Kliparodoylag "Apiororeleiov Havemarnuiov
Gegoalovixng)

TMEPIAHYIZE

Meretarar ) duoogpripiny weas &v Ocaoxdoving Stx thHy ypovuay me-
ptodov petald tév tév 1931-1970. Atfovrar péowr wal dxpat Etfiouar, py-
vigbar xal Fpephowon Tipal, ouyxpivovrat 3¢ al prvialor Tipal pé tég dvagpepo-
pévag Omd mponyovpévev EpeuvrTdiv.

Atdovrar aftiohoyta:

o} Tév peyistev xal Ehayiorav Ttudv, v cuvdvaope pé ~obe dmxpa-
Thoavtag Thmous xaLpel, g Entang avarbetal ) nepintwag tHe 26%¢ TOutew-
Bpiov 1939.

B) THe énojpnic pataBeric e drpadpargu¥e miboswg, ouvapTyoet
T@v Empatobviov BapopsTomGy cusTNUATwEY, elc Thv Athavtiedv {"Av-
Tieoxdav Ty “Aopliv), nal zic Thy “Actav.
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