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MEASUREMENTS OF 50, CONCENT RATIONS
AT THESSALONIKI GREECE

.

by
G. C. LIVADAS® A V. KDVATS[R* & CHR. J, BALAFOUTIS*
{ Received on 5.4.76)

Abstract: Tn this paper we undertake (he study of SO, concentrations af (he cily
of Thessaloniki and especially on {op of the building of Lhe Meteoroloyical Instituie
of the University. ’

These measurements were carried oul with an Analyser-Ultragas-U38 (ma-
nufactured by H. Wosthoff-W. Germany).

Follows discussion of results, s ¢ function of season and other meteorologi-
cal parameiers. Also the considerable increase of 8O, conceniralions during the
cold season is expluined.

INTRODUCTION

The importance of measurements [or the delerminafion of sulfur
dioxide (50,) concentration, becomes higher every day in problems of
air pollution.

Especially so al the area of Greater Thessaloniki, an area charac-
terized by a gathering of many unfavorable factors against the ellort
of keeping «the air clean».

The principal of such factors are:

a. The rapid increase of the inhabitants not only of the city of Thessalo-
niki but also in the area of Grealer Thessaloniki. This increase, during
the last decade, has become a torrential reflux of new inhabitants into
the area examined.

TABLE I

Population moveinent ab the area of Greater Thessoloniki ond the munieipality
of Thessaloniki. { Papayianropoulos, 1975M)

Census  Grealer Thess. Increase Municip. Thess. Tncrease
1951 302.635 - 217.049
1961 380.648 25.89%, 250.920 15.69%
19714 557.360 46.49% 345.799 27.89,

* Trom the Institute of Meteorology and Climatology.
#% Trom the department of lLegal Medical-Toxicology. Medical Faculty.
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This means thal the area of Greater Thessaloniki has all the cha-
racteristics of urbanization at an accelerated rate; thé phenomenon
is common 1n most European countries, after the Second World War.

b. The increase of the national revenue by 60% during the 1960-
69 decade, together with the spectacular increase of the inhabitants,
produced the need for new building forms, especially in the ¢ity cen-
ter. There the multistoried buldings resulted in quite high population
densities, that is 1400-1600 inhabitants per acre.

With the erection of multistoried buldings, the traditional heating
(mainly by firewood, coke or anthracite), has been almost totally re-
placed by oil heaters, mostly burning mazut {in 90%) of the 1500 and
3500 type.

The mazut used for heating in Greece, according to the Greek
technical specifications has a quite high sulfur content, that is (Kour-
koulas®)

for mazut type 1500 maximum 3,5%
» » » 3500 » 4,0 9%,

The actual percentage of sulfur content is for the 1500 type 2.8-3.4%
and for the 3500-type it 1s 3-3.7%.

We give an emphasis to the sulfur content of fuel-oil used for
heating, because this, in the authors’ opinion, is one of the main sources
of air pollution in the area of Greater Thessaloniki.

¢. The increase in the mass of blocks of buildings in every direction,
due to the already mentioned increase of the population, has produced
a change in the wind-factor at least in the city of Thessaloniki, where
meteorological stations have been operating ever since 1892, and the
station of the Institute of Meteorology and Climatology of the Aristo-
telian University since 1931.

TABLE IT
Comparison of wind data from wvarious authors and different periods.
Period Mean velocity (m/sec) Calms 9% (per vear) Gales (28D)
1892-192912 — 23.09% —
1931-19371 2.30 m/sec 26.4 9% 20.1 days
1931-19711% 1.77 m/sec 48.9 9%, 13.5 days

The apparent continuous decrease in the annual mean of wind ve-
locity, and the doubling of calms, especially after the year 4950 onwards,
are depressing factors for the city area.

The city of Thessaloniki together with the area of Greater Thessa-
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A.KOPRNEIA

7. FAANI1KOL

MAP I Area of Greater Thessaloniki. Letter b and latin numbers, denote positions
of stations in the meteomological nelwork of the Met. fnstiute of the University of
Thessaloniki. Letters a, c. and d show positions of met. siations of other Services.
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loniki take up almost the whole bemicycle of the Bay of Thessaloniki
and its harbor as well, consisting (he northern recess of Thessaloniki
Gulf.

e

AL Unmiversity

B0 Inter. Fair

¢! 3rd Army Corp
o

£

! Mitit School
! Y.MCA.

MAP II. The City of Thessaloniki

The contour-lines give a picture of the relief of the area of Greater
Thessaloniki: To the east rises the mountain mass ol Chortiates and to
the west lies a low allnvial plain, lormed by the Axios river wntil its
bed and estuary were artificially altered before the Second World War.

Mt Chortiates, with its gullyiugs, produces in the east side ol the
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city microzones where during the evening hours slight - down - slope
winds blow. These light winds, bring down, during the cold season,
cold air masses that mix with the humid air masses of the bay, finally
producing ground fogs in the east side of Thessaloniki.

However, the main mass of the city of Thessaloniki is not affect-
ed by these light winds. The boundaries of the c¢ity of Thessaloniki
are defined within itg old walls. And since this area has been a city [or
2500 years in a run, it has the same urbauization problems, common
in most traditional European cities: A great number of monuments
and churches, dating back to the Roman Empire, that is [rom the 1st
gentury A.D. till the end of the 19th century A.D. Small narrow streets,
rendering impossible the development of vast areas ol green, that
should ease the circulation of air masses. As a consequence, air pollution
becomes considerable inside such areas.

Exactly at the edge ol the above delined old city of Thessaloniki,
exlends a zone of greeu, where only public buildings stand, such as
the International Fair ol Thessaloniki, the 3rd Army Corps, and the
Universtty campus.

It must be mentioned that the harbor ol Thessaloniki and its
bay as well are both shallow, and this results in intense evaporation
from a surface ol about 25 km?, or almost equal to the avea of Greater
Thessaloniki. '

This strong evaporation throughout the vear, [ills the lower layers
of the atmosphere with water vapors, whose presence during the cold
season consists one ol the main sources ol [requent logs, occuring not
only in the area of Greater Thessalonikl but also over its bay.

TABLE T

Mean number of fogs (VV L1000 mj per year al Great Britan and in Greece.

Crovdon H4.®d Athens 0.4
Farnborough 58.4 Thessaloniki 321 (<1 km)
Renfew 69.4 » 55.9 (€2 km)

From studies of fogs in the area of Thessaloniki (Angourida-
kis®), 1t results that logs are quite frequent in this area, especially
during the cold season, approaching in number per year those of the
British Isles, an area well known [or fogs; on the other hand they have
nothing to do with the slight number of fogs occuring some 300 km to
the south, that is at the Athens area.
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Another factor affecting the pollution or not of the lower layers
of the atmosphere is relative humidity of the air. This meteorclogical
parameter has comparatively high values al the area of Greater Thes-
saloniki the whole year through. Maxima of relative humidity, record-
ed at the city’s meteorological station (Institute of Meteorology &
Climalology of the Arnstotelian University) included in Table IV, give
a not so pleasant picture, since in all ten months it is posible to have
gaturation values (100%) and only in the main two warm summer
months the maxima are<100%. Besides, monthly mean values of re-
lative humidity arez>70% from November till April and only the warm
and dry August, that is the month of the etesian winds, has a mean
value<(60%,.

TABLE IV

Maximum ond Mean Values of Relative Humidity (%) ol Thessalonilki.

Max Mean Mean Max Mean Mean

(1931-1971) (1965-1974) {1931-1971) (1965-1974)

I 100 75 77 J 96 o6 60

Foo100 7R 75 A 94 57 39

M 100 70 72 S 100 63 66

A 100 68 70 O 100 73 63

M 100 67 67 N 100 77 75

4 100 B4 62 D 100 78 77
Year 68.4 9 69.09%

M easurements of SO, at the Area of Thessalonilfd

The first measurements of SO, at the area of Greater Thessaloniki,
were effected toward the end of 1970 results of these first measure-
ments have been published by the second of the authors(®. Measure-
ments were repeated in 197209,

The above measurements were effected at various places of the
main traffic artery of the city, the Egnatia street, starting at NW end
of the University campus (Syndrivani-Papanastassiou place) till the site
of Ghefyra, that is the NW limit of the city of Thessaloniki, on a straight
line 5.4 km long (the sampling locations are marked on MAP 1T).

From the above measurements resulted the first indications of SO,
pollution of the lower layer of the atmosphere of Thessaloniki, which
can be summarized as follows:
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a. Of the 17 measurements in Table V, 15 were effected during the
vold season, that is a period when the «walled-in» part of the city con-
sures large quantities of mazut for heating.

TABLE V

Pesully of 8O, measurements (in yim’} al various places along the Egnatiz Street
in Thessaloniki® 1. (Kowvatsis - Koufides 7977-7972410)

No. of Max. Mean AMin,
observations

1. Tgnatia - Syndrivani Place 17 262 67.9 14
2. » - Ag. Sophias » 17 302 101.2 18
3. » - Aristotelous Square 17 266 103.2 20
4. n - Kolembou Place 17 362 135.2 30
5. » - Vardarion » 17 221 97.5 6
6. » - New Railroad Station 17 180 72.8 8
7. »n - Gelyra 16 174 64.7 26

b. The locations of Papanastassiou Place (Syndrivani) and Ghefyra have
the smallest concentration values of 8Q0,, while the area with the highest
population and building density has also the highest 50, concentra-
tions.

In addition to the above measurements, the Laboratory of Hy-
giene of the Medical School of our University began in 1971 its own
series of 8O, concentration measurements at various places of the Great-
er Thessaloniki area, by its special mobile unit and using a Leeds &
Northrup sampler®,

Data of these measurements are given in Table VI; they indicate
that in the area of the Medical Scbool building complex, within the
University Campus of Thessaloniki, we have some of the smallest SO,
concentrations ever measured by this Laboratory at the Greater Thes-
saloniki area.

The above mentioned measurements®%19 gt first approximation,
indicate that the area of the University Campus may be considered
as a green zone with small 830, concentrations.

As a matter of fact this green zone and the public buildings ex-
tends to some 110 acres (See Map III).
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TABLE V{
Mean and ewtreme montlly values of SO, concentration pphm, during the years

T971 & 1072 witlin the University Campus of Thessnloniki
{Viachos, Tables VIII & X1'8)

Aax. Mean Min.

1971 1972 1971 1972 1971 1972
J 1.80 0.95 1.15 0.75 0.32 0.25
I 3.20 65.00 2.26 .20 0.56 0.£0
AYS 2,80 1.50 1.80 1A% 0.15 .90
AN 0.97 2.20 060 1.00 0.12 0.35
Al 1.80 0.95 1.10 0.63 0.38 0.32
A 2.60 3.70 150 1.70 0.42 0.28
I 0.88 0.68 0.60 0.45 0.14 0.15
A 0.85 1.20 0,40 0.69 0,12 (.28
hal 1.40 0.95 1.60 0.80 0.37 0.15
O 1.20 0.95 0.80 0.65 0.35 0.25
N 190 3.50 1.55 2.00 0.82 0.50
D 0.55 2,50 .60 1.20 0.13 0.35

Sampling devices employed and sampling locations.

Our own meagurements have been carried out by an Analyser-Ul-
tragas-1733 (manufactured by H. Wisthoit 0. H. G., Bochum-W. Ger-
many). Measurements by the above analyser are hased on the principle
of conductivity change measuring, as this has been developed by Tho-
magt$1, The same analyses and process has been used by the second
ol the authors in previcus 80, concentration measurements at the city
of Thessaloniki.

Essentially the above Ultragaz instrument consists of the two fun-
ction groups:

a) the analyser unit, and b) the measuring part.

The analyser unit comprises a group of pumps for suction of the
air that is to be analyzed. If the air containing SO, is conducted into
diluted acid-hydrogen peroxide solution (H,0,), then oxvdation of 80,
to SO, takes place, finally resulting in sulphuric acid (H,S0,). This
produces an increase in the conductivity values of the solution.

The analyser unit comprises also the measuring cell with reaction

tubes and electrodes measuring conductivity changes.
' The measuring part comprises the connections for temperature
compensating resistances, so that any condnctivity differences are trans-
mitted under stable temperature and are recorded in two dinstinet
reading-forms: a continuous curve and by printing the average readings
at fixed time intervals {15, 30" or 60’ minutes).
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The instrument has heen placed on the roof of the Institute of
Meteorology and Climatology buillding {asterisk on Map ITT) at a height
of 12,5 m from the ground and elevation of 45.5m.

The air to be analyzed is sucked through an inlel by a suction
pipe, 0.80 m long, placed at a height of 1.20 {rom the roof-surface.
Provision has been made so that the inlet of the pipe should be shel-
tered from being drenched or blocked, in cases of strong precipitation.

Service, maintenance and control of the apparatus was continuous
througheut the year, so thal results obtained should be as reliable as
possible,

The diluted acid hydrogen peroxide solulion, used as a reagent,
was prepared every week, 8o as to be always recent.

Our Measurements.

Our own measurements, programmed on a dayly basis, were start-
ed towards the end of January 1974; this research includes data till
the end of January 1975, covering a whole year.

TABLE ViI

Number of OQbservational Days

09:00-10:00 12:30-13:30
Possible Aclual Possible Actual
J RE| A 31 4
F 28 20 28 21
M 31 25 31 25
A 30 22 30 22
M 3 26 21 25
J 30 23 30 23
J 31 26 31 24
A Ba | 26 31 26
bt 30 25 30 26
(8] 31 5 31 22
N 30 26 30 26
D 31 28 81 27
J N 26 31 26
Total 348 302 396 298
Percentage T6.26 9, 75.259

Measurements with simultaneous recording were effected at fixed
inlervals that is at 09: 00-10: 00 (local time GMT--2h) and at 12: 30
-13:30. The amount of observations effected is included in Table VII.

With the exception of January 1974, the percentage of effected
measurements may be considered quite satisfactory (809%), if one takes
into account that we had only one measuring instrument and had to
suspend measurements for service and accuracy control of this.
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The observational hours were not picked at random they have been
chosen alter a gtudy of 50, concentration variations conducted by Lhe se-
cond of the author's®, agreeing with results of other researchers, which
indicate an increase of S0; eoncentration in every city around 9 a.m.@.

Thus the first observation ecorresponds to the morning traffic-
peak, and at the same time according to living conditicns at the city
of Thessaloniki, this iz an hour when central-heating installations o-
perate during the winter season while sea-breezes thal blow even in
winler, although not so frequently as in other seasons, have ncl vyet
begun at this time®®. Also, radialion fogs, that are quite frequent in
winter, still persist al Ghis hour.

TABLE VI
Mean and Extreme Monthly Values of 8O, Concentralion at Thessaloniki.
dan. 1974-Jan. 7975 (mgr.m—3}

09.00-10.00 12.30-13.30
Absolute Abszolute
Mean Max Min Mean Max Min

J 0.3451 0.7855 0.0265 0.1331 0.2468 0.0305
F 0.48345 1.8530 0.0530 0.2268 1.1855 0.0250
M 0.2377 0.6430 00445 0.1091 10,3300 0.0015
A 0.1562 0.5535 0.0345 0.0520 0.2040 0.0226
M 0.0626 0.1285 0.0265 0.0386 00,0925 0.0140
J (.0990 0.1585 06.0300 0.0685 0.1165 0.0435
J 0.0676 0.1385 (0.0430 0.0891 0.1850 0.0605
A (L0OB4S 0. 1860 0.0045 0.0722 01005 0.0010
3 0.0981 0.2175 0.0415 0.0727 0.1795 .0473
O 0.1117 0.3910 0.0415 0.0741 (1.3040 0.0290
N 0.4732 1.0160 0.0410 0.2166 (.5760 0.0360
13 0.949% 1.7020 0.0330 0.29R8 0.7970 0.0675
J (3.5843 1.3630 (0.0260 0.2864 0.8485 0.0335
Total* 76.204%9 05738

Mean®# ,2523 0.1355

On the contrary, the second time interval (12:30-13:30) 1s charae-
terized by pleasant noon hours. The morning fogs have usually dis-
persed, and on days that are not alfected by strong weather types,
we have a sea-breaze, which means a renewal of alr masses in the eity.
[t should be ypentioned that measurements mentioned in a previous
study®, were effected by the second of the authors, at this same hour.

In Table VIII we have included roean and extreme SO, concen-
tration values, recorded during the above menlioned ineasurements.

#  Sum total of hourly values of this chservational series.
#* Mean of above suin lotal divided by the number of observations ellected.
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GRAPH I. Mean and cxireme monthly values of SO, concentrabion af Thessaloneki
(Jan. 1974 - Jan. 1975} (hours of observation 09:00 - 10:00)
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GRAPH 11 Mean and extreme monthly zelues of SO, concentration at Thessaloniki
fJan. 1974 - Jan. 1975) {(hours of observation 712:30 - 73:30)
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QRAPH Il Mean and extreme monthly zalues of 8O, concentration at Thessaloniki
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From these mean and extreme values, it appears that the highest
50, concentrations have been recorded during the cold season.

Especially, monthly mean values of the U9-10h time interval have
their maximum in January 1975, with December 1574 coming next,
whereas those of the 12: 30-13: 30 time interval, have their maximum
in December 1974 with January 1975 coming next.

The smallest monthly mean values of S0, concentrations, appear
in August, for both observational hours.

A study of extreme values, indicates the existence of a large am-
plitude between absolute maxima and absolute minima, especially du-
ring the cold months, while this range decreases during the warm sea-
son. It is also larger during the morning (09: 00-10:00) observations,
than in the noon (12: 30-13: 30) measnrements.

Believing that the occurence {requency of a certain value is more
important than the value itself, we have drawn Tables IX & X, in which
we give the frequency distribution of various values, and also their
percentage.

A study of these frequencies, shows thai values of 1.0 mgr/m?,
hold only a small percentage of the morning observations, while prac-
tically they do noi exist al noon measurements.

Whereas values<0.2 mgr/m* consist 67.9 % of morning measure-
ments and 81.9% of mid-day ones.

The Weather Dala.

An important role for S5O, concentration in the atmosphere, 1s
played by the prevailing weather conditiong and especially by such
meteorological parameters as relative humidity of the air and wind
velocity.
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In Table XI we have included values of the above parameters
plus those of air temperature, as they have been recorded at the meteo-
rological station of the Institute of Meteorology and Climatology, within
the University Campus and at a distance of about 100 m from the site
where S0, measurements were conducted.

TABLE X1

Mean Monthly Valwes of Air Temperature, Relufive Humidity, and Wind Velocity
at Thessaloniki (Jan. 1974 -Jan. 7975).

09:00 - 10:00 12:30 - 13:30

Tair RH WV Tair R WV,
J 5.565 7.2 3.77 8.014 68.4 G.61
Ia #.33 75.5 4.50 10,91 (7.3 4,40
M 9.92 74.0 2.66 12.40 64.4 4,78
A 13.18 67.0 3.53 15.22 61.2 5M
M 19.10 61.8 5.10 22.09 50.2 8.06
J 23.04 59.9 5.22 26.26 50.7 7.79
J 25.85 50.6 6.98 28.92 41.0 8.61
A 26.18 H5.3 6.02 29.72 45.5 7.52
8 22,93 58.4 3.97 25.89 50.5 6.62
0 18.69 61.7 3.81 21.66 51.1 7.39
N 10.99 81.4 2.92 14.19 67.3 5.87
D 6.60 72.7 5.52 10.46 58.2 3.86
1 444 76.9 6.18 8.28 62.5 8.79

These values are monthly mean values, including every day of the
period examined, that is regardless if on a certain date measurements
were effected or not. Whereas in Table XII we have included values
of the same as above parameters but only for those days which SO,
measurements have been effected.

From Tables XI and XIT it arises that at the city of Thessaloniki
Lhere is a clear difference between weather conditions of 09: 00-10: 00
and 12:30-13:30, that 1s at the hours when our ohservations were he-
ing made.

Weather conditions as a whole favor less SO, concentrations in
the lower atmosphere during the mid-day observation.

Temperature, as an average, increases by 3.2° C; which in the
case of stagnant air mass produces a decrease of relative humidity. As
a matter of fact i1t decreases as an average hetween the {wo observa-
tiong by 11%; this difference is larger during the main winter months.

Wind velocity also increases by 2.1 km/h (or 47.7%,). This increase
of wind velocity produces a renewal of air masses in the city, which
should have an adverse influence on SO, concentrations.

WnoiakA BiBAI0BAkN OedppacTog - TuAua Mewloyiag. A.MN.0.



124

It should he stressed that this combination of temperature in-
crease with simultaneous increase of wind velocity, produce up-drafis
over the area of Greater Thessaloniki, which at noon-time (hour of

TABLE XIf
Meun Monthly Values of Aw Temperature, Relative Humidity and Wind Velocily
during the days of 80y Measurements at Thessaloniki:
Air Temperature (*C!  Relalive Humidily {%) Wind Velocily (km/h)
(9:00 12:30 09:00  12:30 09:00  12:30

S10:00 0 -13:30 A, -10:00 -13:30 A,  -10:00  -13:30 A,
] 5.0 9.5 45 82 65 17 183 26 1.3
¥ 84 110 2.6 74 57 7 4 &7 0.3
AL 9.7 4122 2% 76 66 10 24 3.0 0.9
A 122 156 2.3 63 56 7 e B8 L7
| 192 224 32 B2 49 AR 47 95 28
J 289 267 28 5% 49 9 50 75 2.5
I 25.9 294 32 50 40 10 7.4 93 22
A 261 296 3.5 5% 45 10 64 76 1.2
S 229 258 2.9 &7 51 6 A4 BB 24
O 18.7 218 34 62 51 41 w4 65 24
N 114 144 30 83 013 3.0 62 5.2
D 66 106 40 75 58 15 59 9.2 33
Ias 5.6 85 39 78 63 13 4 7.9 3
Mean 150 182 32 672 562 110 44 65 21

the micd-day observation) carry the polluted surface layers to greater
heights thus lesgening SO, concentrations in the surface layer.

Discussion.

From the above statements we draw the following conclusions:

a. There is a seasonal {luctuation of SO, concentrations at the city
of Thessaloniki. This fluctuation has its maximum in the cold season
and 1ts minimum in the warm one. Similar variations in average S0,
concentration values are mentioned by Coin® for such megapolis as
London, Paris and Rotterdam. This coincidence is in favor of the view
that the city of Thessaloniki is beginning to behave like & megalopolis
at least as to air pollution from 50,.

b. All research scientists accept today the important role of cli-
matological factors (Berljand®). This applies in the city of Thessalo-
niki too, where meteorclogical parameters contribute considerably to
the annual variation of S0, concentration. The most importiant of
these factors are the sea-breezes, which blow most often in summer
(Livadas - Sahsamanoglou®®).
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However, the authors believe that this seasonal variation 1s also
attributable to the facl that in winter the consumption of liquid fuel
is highly augmented. And since the main emission sources of 50, (73.5%}
for the U.S.A. in the year 1968 (Finkelslein et al.t®) were stalionary
combustion sources**, we could, with due allowance being made, ac-
gept that something of the kind happens also in Thessaloniki.

¢. Concerning annual mean values, we observe thal at Thessalo-
niki the average annual mean is 0.194 mg m—2 or 194y /m?

Comparing these values wilh those of 1.e. american megapolis, as
they are giver by Altshuller®™, we can still hold some hope.

TARLFES X1
Comparison of Annual Mean Valuas of SOy Concentrations at Cities of the USA
and Thessaloniki (y/m?).

New York Cilv 410.0 Cincinati 80.0
Chicago 370.0 Los Angeles 50.0
Philadelphia 200.0 San TFrancisco 25.0
St. Louis L170.0 Thessalonki (Universily Carnpus) 194.0
Washinglon D. C. 130.0

[t is noteworthy that the American cities wilh the smallest con-
cenbration values (at least as they appear in Table XIII}, belong to
the same climatic type {Cs)in Képpen’s classification; the only differ-
ence being in Thessalonikl’s warmer summers (Csa) as compared with
Los Angeles and San Francisco, whose climate is Csb.

d. The frequencies of SO, concentration maxima recorded during
our observations, indicate that, at least for the time being, the greater
percentage of these valnes remains at a small level (gee Tahles TX,
X).

Bevond the himit of 0.500 mg m—2 53 cases bave been recorded
out of 302 during the morning observation, and 15 cases out of 298
during the mid-day one. All these cases, for both observations, have
been recorded during the main four cold months (November-February),
that is in the season with tbe maximum fuel consumption at the city
of Thessaloniki.

e. Comparisons between the morning (09:00-10:00) and ncon ob-
servations (12:30-13:30)}, indicate a considerable variation of SO, con-
centrations in the surface layer of the atmosphere during the 24-hours;
however this part of the research should form a separare publication.

#* Nalional Invenlory ol Air Pollution Emission-1968. U, 8. Deparimenl of
IHeallh etc., Raleigh, N. G. 1970.
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TIEPTAHYIZ

METPHEEIZ TON EYTEENTPQEEQN TOY S0, EIZ OEXZXAAONIKH

DFL)

T. K. AIBAAA, AN. KOBATSH, X. MIAAATOYTH {1

Meretéivran auyrevtpioeig SO, slg wiy mdhv the Qeocahovixne, ue Pd-
Gt Tig petphosls mob Fywey ud cuoxesun Analyser - Ubtragas- V38 (eara-
oxzufie olxou H. Wosthofl A, Tepueiag). ‘0 perpnmne elys éyroraotali
ot ddue Tol xriptov ol "Epyactyplov Metzwpohoviag - Khuatohavieag ol
ATLO. nal w6 Snpocizvbpeve dmoTeAdouate XEAITTOUY THY Ypovixy mepli-
ado Tavovagiouv 1974 wéyorg téhoug “Jovovapton 1975.

Aldgvrol Ta drapaithte oTovysie Tol mepiPdiiovrog dmwg:

. Pubpdc adifiosws 1ol obaotined cuyxporhuatos e weilovog ®eo-
cohovixns, *.&.

B. “Vawa Ospudvoswg yid olwiond) yofion wate mp duypn mepiodo, 0f
Emlong

v. Of perswpodoyixol mapdyovree mod dmmpedlovv Tig ouykevTpdcels
ot 50, 010 xatdTepe orphipa ThHe dTpocouipug oy Bsooehovir.

Téhos, oy culfmot Si8ovrar elnynosic yvid tlg napatpodpeves peyd-
heg cuyrevtpwcag Tob S0y xata whv Yuypd meplodo, Snhadh etk Thy mept-
odo mol yprauLomoleiTar wydhy mochTg meTpehalou vix Béppavot.

"Erniong cuynpivovtar ol péceg wrnaies mwdc the Qegsahovinng (oThv
neplode OV paTpNosdy pag) wd Tlg Tiudg TRV epeplxavindy peyshountbiemv.
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