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Abstract. Relative humidity at the city of Thessoloniki is studied from date of
the meteorological station of the Aristotelian University (=400 37 N, A=220 57.F,
hp=37,9 m} of the period 1930-1974,

Conclusions are drawn as to monthly and annual volues as well as on the local
and general conditions that produce the mean and extreme values of relative hu-
midity.

Also the resultant monthly mean values of relalive humidity are compared
with those mentioned by previous authors working on the same subject. and ex-
planations are gven for the apparent increase of these walues during the last years.

INTRODUCTION.

We study here relative humidity at the city of Thessaloniki; the
gsubject has been examined in the past by every author studying the
weather or the climate of Northerm Greece (Macedonia), i.e. Kuhlbrodis®
Philippson's, Mariolopoulos®, Livathiness, Kyriazopoulos'® et.c.

This meteorological parameter has also heen examined in gpecial stu-
dies on the climate of the city of Thessaloniki by Eredia’ and Alexan-
drout, (see Table V).

However all previous aulhors hased their studies on data of va-
rious meteorological stationg that have operated in Lhe city of Thes-
saloniki for rather short interwvals.

Alexandrouw' and Kyriazopoulos'® based theirs on the first data
of the meteorological station of the Aristotellan University of Thes-
saloniki; the former for one vear only (1930) and the second for the
also short period of the years 1930-1937.

Data of the period before the Second World War have been also
used by Biel®.

The Institute of Meteorology and Climmatology of the Aristotelian

WYnoeiakA BiBAI0BAKN Oed@pacTos - TuAua MewAoyiag. A.lN.O.



268

University of Thessaloniki, being the most appropriate agent for the
study of the climate of the Northern Greek area, is actually carrying
out a Project on the «Climate of Thessaloniki»; part ol this project
is the study of relative humidity ol the air, of which the paper ir hand
consists the [irst parl.

MATERIAL

The meteorological data used in the present work result [rom ob-
servations, measurements and recordings of hair-hygrographs (various
models {«M» ete.) manufactured by J. Richard), effected at the mete-
orological station ol the Aristotelian University of Thessaloniki (p =
40 37° N, »=22° b7° E, Hp = 31, 9) present position.

Monthly mean and annual mean values have been taken [rom
the series «Annuvaire de I'Institut Météorologique et Climatologique-
Observations Météorologiques de Thessalonikin (MariolopouiosV’, Ky-
riazopoulos'®, Livadas'®. Hourly values as well as absolute maxima and
minima have been Laken [rom the processing sheets of recorders.

The period covered by the present study is that belween 1930-1974,
with the exception of the 1940-45 interval; and this because Thessalo-
niki with the whole area of Northern Greece took a great share in the
fates of the Second World War. Consequeniy the period examined
herein represents 39 full vears. _

We should also mention that in 1958 the meteorological siation
was moved some 220 m from 113 old position to where it aclually stands,
within the University Campus, because the Institute itself was also mo-
ved to its own new building:; however the dillerence ol eleyation be-
tween the two siles being very swmall {(old Hp 23.7 m, new Hyp 31, 9m)
no difference occured in the ohsgervational series, as it resulted from
observalions ellected simullaneously in both sites (/7vadas®).

ANNUAL VALUES

We observe that Lhe annual mean values of relative humidily appear
to be higher at the city of Thessaloniki 1than almost every other statjon
on the west coast ol the Agean Sea.

TARLE T

Mean and exiveme annual vilues of relative hrmid ty (%)
al ive city of Thowsa'onili (1930-1974)

Maximum 74.5 (1948)
Mean 70.0 & 3.4
Minimum 62.8 {1933}

Wnolakn BiBAI0BRkn @ed@pacTog - TuAua MNewAoyiag. A.lNM.0.



269

Comparing the extreme values of Table I with mean values of
relative humidity mentioned by Mariclopoulost™ for various greek sta-
tions, we observe that il is possible to have at Thessaloniki higher va-
lues than those of the island of Corfu (Kerkyra) belonging in a «pock-
et» of high relative humidity values in the Ionian Sea, as well as those
of the islaud of Lesvos also belonging in a second «pocket» of high
relative humidity in the eastern Aegean Sea. At other times however,
its values approach the small relative humidity recorded at the area
of Athens, Saronikos Gulf and the Cyclades, that is the area with the
smallest amount of annual precipitation.

As 0 the distribution of annual mean values, we observe that in
18 years, values were at least by 19 higher than average, in 14 years
they were by 19 smalier, and only in 5 years out of 39 (13% of the
cases) they approached the mean value.

TABLE II

Frequency of annual mean relative humidity values in Thessaloniki (1930-1974)

75.0 - 731 i1
73.0-711 7
71.0 - 69.1 7
69.0-67.1 3
67.0 - 65.1 >
65.0 - 63.1 3
63.0 - 61.1 1

The frequency distribulion of annual mean values of relalive hu-
midity, indicates that the rate of dry and humid years at the city of
Thessaloniki is one to one.

MONTHLY VALUES

The study of monthly mean values of relative humidity leads lo
the following conclusions:

We observe that the annual vanation of relative humidity has a
gingle fluctuation, with its maximum in December, which is actually
the first month of the truly cold quarter of the year, and its minimum
in August.

Also the value for July, the warmest month of the year, is <60%,
while we have values > 70% during the Octoher - March semester,
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In the column listing the most humid months in this time-series,
we obgerve that this same semester has monthly mean values >85%,
while in the firsl winter months values exceed the 90% grade.

TABLE IIT
Relative humidity (%) in Thessaloniki {71930-74).

most driest

humid month Mean + o monfh A-B
J 88.5 1955 78.8 4.9 66.1 1932 22.4
¥ 89.6 1954 72.9 6.5 56.9 1934 a2.7
M 87.7 1954 71.6 5.8 58.3 1933 29.4
A 78.7 1953 69.9 5.0 53.0 1933 25.7
M 78.7 1948 69.1 4,7 58.7 1932 20.0
J 70.7 1953 62.9 5.2 491 1932 21.6
J 68.9 1951 59.7 4.8 481 1984 20.8
A 69.1 1947 59.4 4.2 51.3 1931 17.8
) 75.0 1958 65.6 5.3 52.4 1935 22.6
0. 83.7 1955 72.4. 5.5 62.2 1961 24.5
N 90.7 1946 78.2 5.6 67.2 1931 23.5
D 91.4 1947 79.8 4.7 68.3 1936 231
Year 70.0 + 3.4

~

On the other hand, in the column listing the driest months of
the period examined, we cbserve thal monthly mean values below the
annual normal (<{70%) have been recorded in every month ¢! the year,
while, as should be expected, the smallest monthly mean values have
been recorded during Lhe warm season, when we can have monthly
values as small as <50%.

If we count now the differences between the highest and the smal-
lest monthly mean values for each month separalely, we find that Au-
gust has the smallest difference, meaning that this month has the
smallest variations of relative humidity, at least for the period exami-
ned. Consequently this should be considered as the most stable month
from the viewpoint of relative humidity; the same applies for almost
every meteorclogical parameter during this month (Livadas-Flocas',
Balafoutis-Livadas® ete.),

If we examine now the frequency distribution of monthly mean
values of relative humidity at Thessaloniki, we observe that extreme
values, above 90% and helew 509%, represent only a small percentage.
On the contrary the longest percentage (73.3% or 343 months out of a
total of 468 of the period examined) has monthly mean values staning
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TABLE [V

Frequencey dstribution of monthly mean velative homidity values in Thessaloniki

Seale J F M A M J J A 8 (8] N D Total A
45.0-499 1 1 2 0.43
50.0 - 54.9 1 i 6 7 1 16 3.42
55.0-59.9 1 2 2 g 8 18 3 42 8.97
60.0 - 64.9 3 1 & 6 13 19 12 12 4 74 15.81
65.0 - 69.9 2 9 13 14 15 13 5 2 16 8 3 2 102 21.79
70.0-74.9 3 11 13 15 13 3 6 i3 9 5 93 19.87
75.0 - 79.9 1% 9 8 5 3 1 8 11 10 74 15.81
80.0 - 84.9 11 4 1 4 14 19 3 11.32
85.0 -89.9 4 2 1 1 2 10 214
90.0 - 94.9 1 1 2 0.43
“Total 39 39 39 39 39 39 39 39 39 39 39 39 468 99.99
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between Lhe grades of 60.0 - 79.9% ol relative humidity.

Besides we also note, the outstanding high monthly mean values
of relative humidity of the November-January quarter.

It 18 worth noting that for the two months of February and March
monthly mean values extend to seven grades of 5%, each; meaning
that it is possible during this interval to Lave quite high (85.0 - 89.99%)
as well as quite small (55.0-59.99%,) relative humidity values. As a mat-
Ler of lact, these two months may be extremely humid or rather dry,
depending on the persistence ol high pressure systems over the Balkans,
when we have comparatively dry air masses, or to the intense activity
of the Mediterranean-Polar front, when we have continucusly low-pres-
sure centers crossing the area of Greece and bringing along warm and
humid air masses from Lhe ever-warm Mediterranean.

The months of April and May resemble each other (see Table III)
not only as to their normal mean value butl ajso in their absolute maxi-
mum value during the period examined. These two months are usu-
ally the forerunners of the warm summer seasou.

DISCUSSION

A study of relative humidity at the city of Thessaloniki, based
on data ol the meteorological station of the Aristotelian University,
leads to the following conclusions on this meteorclogical parameter:

a. Its annuval mean value of 70.043.4% is quite high [or the area
of Greece. This rather high value is partly due to the existence of the
Bay ol Thessaloniki which 1s the northern recess of Thermaikos Gull.

The Bay of Thessaloniki is shallow, whith a maximum depth of
30 m, and consists a continous source of water-vapors for the surround-
Ing area which is no other than the area ol Greater Thessaloniki.

Besides the diffusion ol water-vapors and the resuliing sea [ogs,
we also have another factor: this is the sea-breeze thal blows the whole
year through (Livadas-Sahsamancglou'®). This sea-breeze of SSW-5W
component, continuously brings along water-vapors to the city’s area.

b. The annual variation of relative humidity has a single fluctua-
tion with its maximum in December, the first month of the cold quar-
ter, and its minimum in August the second warmest month of the year.

The months of December and January have the highest monthly
mean values. These same months have also the highest frequency
of fogs (Angouridakis®?).

¢. If we compare monthly mean values of the present work with
those given by previous authors (Table V) we observe the folowing:

Wnoiakn BiBAI0BRKkN ©OedppaoTtog - TuAua MewAoyiag. A.lN.O.



TABLE ¥V

Comparison of monthly relative humidity values in Thessalomki according to vartous authers

CGreek Anmerican  Alexandrou Mario- Livathinos Kyriazopoulos American Present
Kuhlbroodt FEredia Gymnasium Farm School lopoulos Farm School work
1892- 1894-  1893- 1909- 1924- composite composite composite 1904- 1930- 1930~ 1930-
1900 1911 1911 1923 1929 serie serie serie 1911 1937 1936 1974
J 78 71 71 3 73 75 74 74 3 75 -8 79
F 1 69 69 77 72 73 73 7k 74 66 74 73
M 67 67 67 71 70 70 69 70 70 67 73 72
A 67 65 65 68 66 68 67 67 68 63 67 70
M 66 63 64 67 65 67 65 66 67 3 71 69
J 62 59 53 61 56 64 60 60 63 55 62 63
J 37 55 34 56 50 56 54 54 57 91 55 60
A 38 57 56 56 52 57 56 55 39 52 55 59
8 62 61 62 63 60 3 61 62 64 39 61 66
O 74 71 71 75 69 73 72 72 74 69 73 72
N 74 72 72 76 77 77 74 75 Th 72 77 78
D 76 T4 74 80 79 78 77 78 77 75 78 80
Year 68 65 65 69 65 68 67 67 68 64 69 70
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All previous works on the same subjecl are, as already mentioned,
based on data of rather short periods, taken from various meteoro-
logical stations thal have been operating inside or near the ciy of Thes-
saloniki.

As 1t results from rhe works of Alexandrouw’ but especially that
of Kyriazoponlos?® all the stations included in Table V, operated inside
the city of Thessaloniki except lor the station of the American Iarm
School which stands within the area Greater Thessaloniki but still out
ol the ity limits.

Values given by Alexandrou (6th column), Mariolopoulos (7th co-
lumn), Livathinos (8th column), resulted [rom inter-[illing dala of the
years 1900-1929 from the [ollowing meteorclogical stations: Austrian,
Bulgarian Gymnasium, Greek Gymnagium and American Farm Schoal,

However, the missing data of the stations Lhal have been taken

inlo account in producing Llhe above mixed series, give rise fo certain
doubts as to whether the resultant numbers really represent the re-
lative humidiry of the area during the observational years.

The series of the meteorological station of the Bulgarian Gymna-
gium is the more complete and may be considered as representing the
actual values of velative humidity at the old city of Thessaloniki du-
ring the first decade of the 20th century.

Columng 2 (Kuhlbrodt) and 3 (Eredia) are based on data of {his
same station; these same data ol relative humidity are also mentio-
ned by Brelf.

Comparing these values with those mentioned hy Kyriazopoulost®
(10th column) for the meteorological station of the Aristotelian Uni-
versity and for the 8-year period 1930-1937, we ohserve that du-
ring the third decade of the century there is no essential difference as
to Lhe annual mean value of relative humidity.

While if we take into account the annual mean value of relative
humidity at the same station for the 1930-1974 period, as per the
present work, we observe an increase of the annual mean. This increase
results from the systematic increase of monthly mean values by 3%-9%.
We should also mention that increase of 8% or 9% has been recorded
during the two warm months, June (8%) and July {9%).

We attribute this iuerease of monthly mean values of relative hu-
midity to the following {factors:

I. The increased height of new buildings after the Second World
War. Two-storied buldings have been replaced in Thessaloniki after
1950, by multi-storied appartment houges. This resulted in the lessen-
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ing of wind speed recorded in the meleorological station of the Ari-
stotelian University (Livadas-Sahsamanogiow'?).

In other words the city of Thessaloniki, at the begining of the
century, when we have the first meteorological observations, was a
Middle-Isastern type of town with some 50.000-60.000 inhahitants; be-
tore the Second World War it had already the aspect of a Balkan ecity
of 100.000-120.000 inhabitants; it has aclually reached Lhe level of
European cities, with 600.000 inhabitants. This increage in area and
height of buildings has produced the decrease of ventilalion ol Lbe
¢ity, resulling in the increase of relative bumidily.

Ii. During this last decade we bave recorded an increase of pre-
cipitation during the warm season; the same trend is apparent in Lhe
annnal amount of precipitation as well as in the number of rain days
per annum (Angouridakis®), which is also attributed 1o the city’s growth.

1. The aulhors believe that: this increase of relative humidity
values should be partly attributed te a more genecral deterioration of
weather conditions appearing lately in Lhe area of Greece, that affects
also Greece’s «fair weathern.
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UEPTARYIZ
H ZXETIKH TTPAXIA YTH OEZZAAONIKH (I).
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