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WEATHER TYPES AND ATMOSPHERIC PRESSURE
IN THESSALONIKI - GREECE

by
TIMOLEON J. MAKROYANNIS

{Institute of Meteorology and Climalology, University of Thessaloniki}.
(Introduced by Prof. G. Livadas}
{Received, 20/11/1974)

Abstract: Daily (24 hours} mean values of atmospheric pressure in Thessaloniki
between the years 1931-1939 and 1947-1970 are studied in combination with weather
types prevailing in the area of Greeee.

Remarkable frequency is observed for low pressure weather types in winter with
mazimum frequency between 758.0-760.0 mmHg, while high pressure or complex systems
are more frequent in the summer with mazimum frequencies betwecn 762.0-764.0 mmHg
and 758.0-762.0 mmHg respectively.

InTRODUCTION

In the present work daily (24 hours) mean values of atmospheric
pressure in Thessaloniki are studies in connection with the pressure pat-
tern (M.S.L.) prevailing in the area of (reece.

The subject of atmospheric pressure in Thessaloniki has heen exami-
ned in the past by a number of scientists, i.e. ErEp1a *, KuHLBRODT 8.2
and the greeks MarroLorovLos'®, KyRriazorPouLos1® and ALEXANDROU L2,
in studies of the climate of Thessaloniki.

All these scientists based their studies on data of atmospheric pres-
sure from various meteorological stations that have been operating at
various times between the years 1891-1937 in the city of Thessaloniki.

Finaly in a previous paper {Livapas-Makrovannis!?) we studied
the same subject, from the viewpoint of mean and extreme annual,
monthly, and daily values based on observational data from the Meteo-
rological Station of the Institute of Meteorology and Climatology of the
University, for the period between the years 1930-1939 and 1947-1970.

On these same daily mean values the work in hard is also based.

On the other hand the study of pressure patterns at M.S.L. affecting
the area of (Greece has been the subject of many a study in the past.

We follow here the classification introduced by Livapasii,
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WeaTner TyYPES

Since, as it is known, each pressure pattern is followed by a cer-
tain type of weather, the above mentioned scientist !, has classified
them as wweather types».

From Tables I and II, and Graphs I, II and 111, we find that:

GRAPH 1II

Weather Types (I) and (II) are among those characterized by a
high pressure pattern (I, II, III, IV, V), the ones with remarkable
frequency throughout the whole year. This frequency increases during
the summer months. .

On the other hand weather types (VI, VII, VIII}, characterized
by low pressure systems have an increased frequency during the winter
months, which is rather remarkable for W.T. (VI) and (VII).

16
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GRAPH IIT

Among such Weather Types as are produced by the combined
effect of two or more pressure systems (W.T. IX, Xa, Xb, X1, XII),
those with appreciable frequency are (IX), (XI), and (Xb) in that
order; their frequency too seems to be increased during the summer
months.

Atmospheric pressure and weather types:

Daily values of atmospheric pressure are examined herein, in con-
nection with the prevailing in the area of Greece weather types.

Initially we have assembled these values in 13 groups, each group
including all the values that have been recorded with the same weather
type.

Mean and extreme daily values of atmospheric pressure in con-
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nection with the prevailing weather type, for each month, are given
in Table I11.

From Tables 111, 1V, V, and VI, and Graphs IV, V, VI we draw
the following conclusions:

High Pressure Systems: When such system prevail in the area of
Greece atmosphreric pressure values are generally high. They are due
to transitary highs, from the North of Atlantic or Polar origin (W.T.
(I) and (I1}), or to ridges from highs of Asiatic origin (W.T. (III})) or
to transitory highs from the West or South, whose centers have traje-
ctories above the Mediterranean (W.T. {VI) or along the North African
coast. (W.T. {IV)) (Livapas ).

Mean values are as a rule higher during the cold semester from
October to March, that is values recorded stand between: 765.92 -
768.13 mm Hg (W.T. (I)) 766.50 - 768.72 mm Hg (W.T. (II1}/763.93 -
766.18 mm Hg (W.T. (III), 761.75 - 764.84 mm Hg (W.T. (IV)} and
764.65 - 766.73 mm Hg (W.T. (V)).

Values recorded during the remaining months are rather smaller
having as follows: 760.51 - 764.05 mm Hg (W.T. (I}) / 760.75 - 764.00
mm Hg (W.T. (II)} /75897 - 762.08 mm Hg (W.T. (II1))/758.72 -
760.93 mm Hg (W.T. (IV)) /760.31 - 763.35 mm Hg (W.T. (V).

The same applies for their standard deviation (S.D.).

As to the frequency distribution of the above daily mean values
for each weather type wiht a remarkable frequency {Tables I, I1), from
Tables 1V, V, VI and Graphs IV, V, VI we draw the following conclu-
sions:

Weataer Type 1.

Out of 3241 cases of W.T. (I) examined herein, a percentage of
65.20 %, of daily pressure values stand between: 760.0 - 768.0 mm Hg
(maximum frequency values between 762.0-764.0 mm Hg).

Another percentage of 19.52 9, of these daily values are above
768.0 mm Hg, while a 15.22 9%, are below 760.0 mm Hg (Table IV -
Graph IV).

Wearner TyeE II.

Out of 1399 cases examined, a percentage of 64.46 %, recorded
daily pressure values between: 760.0-768.0 (maximum frequency
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values: 762.0 - 764.0 mm Hg). Another 24.35 9, are above 768.0 mm
Hg, and 11.13 %, are below 760.0 mm Hg.

Low PRESSURE SYSTEMS.

The area of Greece is under the effect of low pressure. The center
of one or more depressions are either above the Central Mediterranean
and the Jonian Sea (W.T. V1), or over the Aegean and the Jonian Sea
(W.T. VII), or over Northern Balkans (W.T. VIII} (Livapas 1),

Mean values (Table II) show throughout the year a good enough
concetration between: 754.42 (Aug.)- 761.03 mm Hg (Nov.) (W.T.
(VI)) / 755.71 (March) - 760.93 mm Hg (Oct.) (W.T. VII) /756.31 (A-
pril} - 760.02 mm Hg (Oct.) (W.T. (VIID)).
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Their standard deviations seem to increase during the cold five
months, irom November to March.

The frequency disiribution of daily pressure values (Table V) for
Weather Types VI and VII, that have a notable frequency, indicates
that:

WearHer Type VI.

Out of 933 cases examined, a percentage of 75.43 9%, recorded va-
lues between 754.0 - 764.0 mm Hg {(maximum frequency values between
758.0 - 760.0 mm Hg). Another percentage of 12.41 %, are above 764.0
~mm Hg, and 12.09 %, are below 752.0 mm Hg (Table V - Graph V).

Weataer Type VIL

Out of 1133 cases examined, a percentage of 72.54 %, of daily values
stand between 754.0 - 762.0 mm Hg (maximum frequency values be-
tween 758.0 - 760.0 mm Hg). Another percentage of 11.27 %, are above
762.0 mm Hg, and 16.12 %, are below 754.0 mm Hg.

From the above distribution of daily pressure values between the
two characteristic low pressure Weather T'ypes (VI, V11} one could sup-
port that:

The area of Thessaloniki seldom feels the effect of low pressure
centers, at least not of deep ones. Usually it stands at the northern end
of their trajectories which usually pass over the Jonian — the Aegean
Sea -— The Propontis (Sea of Marmara) the Black Sea; this applies
even more in cases of lows whose trajectories pass over the Jonian —
the Central Aegean — Cyprus — the Middle East (Livapas - MARRovan-
NIS 12),

CoMpPLEX PRESSURE SYSTEMS.

The area of Greece is under the combined effect of two or more
pressure systems, all of which lend their particular characters to the
prevailing weather pattern.

These pressure systems may have as follows:

a) A col. (W.T. 1X).

b) A depression to the north and a high to the south of the Greek
area (W.T. Xa).

¢) A high to the north and a low to the south of the Greek area
(W.T. Xb).
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b) A high to the West and a depression to the east of Greece (W.T.
XI).

e) A high to the east and a low to the west of Greece. (W.T. (XII))
{LivaDas 1),

From Table III we find that:

Mean pressure values for the above weather types are higher than
those of purely low pressure systems, but yet smaller than those of high
pressure systems, since they stand between 758,40 {Aug.) — 763.09
mm Hg (Jan) (W.T. IX) / 756.30 (June} — 762.47 mm Hg (Nov.) (W.T.
{Xa)) / 759.10 (Aug.)-764.59mm Hg (Nov.) (W.T. (Xb))/ 758.27
(July) - 762.51 mm Hg (Nov.) (W.T. (XI)) / 757.18 (Aug.} - 762.49 mm
Hg (Jan.) (W.T. (XII)).

It should be noted that Weather Types Xa, XIJI, never occur on
certain summer months, while for the remaining months we observe
from Table VI and Graph VI the following:

WearHer Tyre IX.

Out of 1048 cases examined a percentage of 81.29 %/ of daily values
vary between 756.0-764.0 mm Hg (maximum frequency values he-
tween) 758.0 - 762.0 mm Hg). Another 13.14 9/, of daily values are above
764.0 mm Hg and 5.51 %, are below 756.0 mm Hg.

WEeATHER Tyre Xb.

Out of 516 cases examined, a percentage of 84.87 9, of daily values
stand between 756.0 - 768.0 mm Hg (maximum frequency values betw-
een 760.0 - 762.0 mm Hg). Another 10.63 %, are above 768.0 mm Hg
and 4.44 % are below 756.0 mm Hg.

Weatser Tyrre XI.

Graph VI shows characteristically the remarkable gathering of
values between 756.0 - 762.0 mm Hg, representing 63.06 %, of the 558
cases examined.

Table VII and Histogram I indicate again values of atmospheric
pressure recorded in Thessaloniki, per month when high or low pressure
systems or complex systems prevailed in the Greek area, thus rendering
comparisons possible.

These daily mean values have been calculated from the sums of
values of every weather type included in each of the above three cate-
gories separetely.

WYnoeiakA BiBAI0BAKkN Ogd@pacTog - TuAua MewAoyiag. A.MN.O.



254

Tasre VII

Mean daily values of Atmospheric Pressure {M.S.L.) in Thessaloniki per month
ard per Weather « Type: Anticyclonic {a), Cyclonic (b) and Complex {c) corresponding.

anticyclonic cyclonic Complex

W.T. (a) W.T. (b) W.T. (c)

J 767.35 757.58 763.07
F 65.89 5745 61.86
M 65.65 : 56.78 60.99
A 63.16 57.40 60,84
M 62.65 57.87 59.69
J 61.53 57.79 59.59
d 60.47 56.96 58.50
A 60.91 56.14 58.56
5 63.78 58.89 61.29
O 65.73 60.69 62.42
N 69.13 60.39 63.22
D 67.77 61.06 62.72

It i1s proved again here, as it should be expected, that pressure
values of complex pressure systems stand between those of high and low
pressure systems.

7000 HISTOGRAM 1
7 Anticyeloniec W.T.

Complex W.T.

Cyclonic W.T.

i
[s]
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It is also clearly seen (Histogram I} that the highest values have
been recorded during the cold four months, from October to January.

CoNcLUSIONS.

From all the above, we draw the following conclusions:

a. The area of Greece throughout the year is mainly affected (with
a remarkable frequency during the period examined) by the following
weather types: (I) and (I1) for High, and (VT) and (VI!I} for Low pressure
Systems, and also (IX), (XI), (Xb) for Complex Pressure Systems at
M.S.L.

These frequency of low pressure systems is increased during the
winter season, while that of the other two categories appears increased
during the summer season.

b. The daily mean pressure values for the above area have as
follows:

1. High pressure systems: Between 758.72 - 768.72 mm Hg, with
maximum frequency values between 762.0 - 764.0 mm Hg with W.T.
(I) and (IT).

2. Low pressure systems: Between 754.42 - 761.03 mm Hg with
maximum frequency values between 758.0 - 760.0 mm Hg, for W.T,
VI and VII.

3. Complex Systems: Between 756.30 - 764.59 mm Hg and maxi-
mum frequency values between 758.0-762.0 mm Hg, for W.T. 1X,
Xb, XI.

c¢) It can be maintained that this region of Greece (Table V)is
seldom visited by deep depressions.
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IIEPTAHVYIZ

TYTIOI KAIPOY KAI ATMOZQAIPIKH IIIEZIZ
EIZ THN QEZZAAONIKH

Yo

T. MAKPOTIANNH
{’ Epyaaripioy Mercwpodoyiag - Kluarodoylag)

Eig v mapoloav épyaciav peretdvran ol Ausphores Tipal (24mpou)
The dTpocpaptxiis méccws elg Tv Pecoudovikny, xatk v meptodov 1931 -
1939 xat 1947 - 1970, &v ouwwduaopd werd Tob Emxpatobvrog Exdotote Th-
mou xatpol elg THv ENpvaety mepoyhv.
Q¢ mpowdmrer af Tepel abrae elval:
—Merakd 758.72 - 768.72 mm Hg - tpat ueylome ouyvémtog pertakd
762.0 - 764.0 mm Hg - 3wz Todg *Avtiunhovikads Timoug Karpol.
— Merakd 754.42 - 761.03 mm Hg - tipad peylotng auyvénrog petabd
758.0 - 760.0 mm Hg &w& todg ‘Yoeoaxals.
— Merakd 756.30 - 764.59 mm Hg - ipat yeylom)s ouyvétntog petakd
758.0 - 762.0 mm Hg 3w todg Zuwwbétoug Timoug Kenpod.
"EE ddov peyadutéon ouyvéTne Eupavicews mapatypeitar Sid pEv Tolg
‘Toearanods Timoug xatpod xatd Tdv yewdve, &vé ol TAvriuxiwvikol xal
ol Zivletor Timor elver mepLogbrepov guyvel xata 6 0€pac.
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