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Abstract : Cooling - power in connection with weather - types in the city of Thessale-
niki-Grecce is examined for the period between 1.1.1957 - 31.12.1970 and for the obser-
vational hours 08 :30, 13:30, 18:30 local time (G.M.T. 4+ 2 h).

Weather types are classified, according to Mérikofer, in groups of : Disconfor-
tably cold - Cold - Comforiably cool-Comfortably warm - Discomfortably warm, for the
cold ag well as for the warm season, and certain conclusions are drawn,

INTRODUCTION

From previous works on cooling - power in Thessaloniki (Liva-
DAS 8, Livapas - Bavarouris * BavarouTtis - Livapas ®) it has been
observed that cooling power values vary considerably {rom day to
day, especially during the cold season. Thence the problem arose, of
studying cooling power in relation with the weather - types prevailing
at the time. Weather types are classified 1 three groups totalling thir-
teen weather types (Livapas %). The period examined herein includes
observations that were held thrice daily (at 08:30, 13:30 and 18: 30
hours *}, from 1 -1 -1957 till 31 - 12 - 1970. The observations that
were possible during this time amount to 5.113, while the following ob-
servations were actually effected:

08: 30 4.984 Observations (47.48 °%)
13: 30 5.045 » (98.67 %)
18: 30 £.690 » (91.73 %)

The number of daily cooling power values corresponding to each
weather type, as well as the number of days on which each weather type
prevailed, is given in Table I.

* Local Time=G.M.T. 4+ 2h,
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TABLE 1

Occurence Frequency of cach Weather - Type on Days when Cooling - Power Observa-
tions were effected.

I IT II1 1v. v VI VII VIII IX Xa Xb XI XII

08:30 1.373 657 93 221 139 412 593 229 500 40 273 235 217
13:30 1.384 663 99 220 139 420 605 234 512 39 282 232 219
18:30 1.276 649 93 205 125 399 551 225 477 37 259 219 205

In Table II we give the mothly mean values of cooling power for
each weather type, during the period examined.

Computations of standard deviations resulted in considerable de-
viations (A 2> 4+ 3o) in a percentage of 1 %, distributed as follows:

a) 08:30: DB daily values
by 13:30: 49 »
c) 18:30: 42 » »

Such exceptional values were caused by the prevailing strong winds
and small temperatures, whose coincidence results in high cooling - power
values (Conrap & Porrak ) and are recorded mainly on days when
one weather type succeeds another, and there is au abrupt change in
weather conditions.

Congrap’s AnD MOmkoOFER'S CLiMATIC CLASSIFICATIONS. COOLING-
Power aNp» Weatuer Types:

In the study of cooling - power values in relation with each weather
type, we have compared the climatic classifications of Coxrap ® and
MorikoFER . A combination of the data in Table II with Conrad’s
and Mdorikofer’s classifications resulted in Table 11f, showing the beha-
vior of every weather type from the climatological point of view.

From Table I1I, following Mérikofer’s classification, we note the
following.

A. Observations of 08 : 30 and 18: 30 hours.

1) 0 - 5 mg cal cm~? sec—! grade: Cooling - power values within this
grade occur only with weather - types III and Xa meaning that as a
rule during the morning and afternoon hours the climate of Thessaloni-
ki is not discomfortably warm.

2) 5-10 mg cal. em—2 sec—' grade: Every weather type produces
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cooling - power values within this grade. The frequency however of
each weather - type is different: Thus weather types 1II, IV, V, VII1
and 1X have the highest frequency, while weather - types Xb and X1
have smaller frequencies, their cooling - power values tending rather
towards the 10 mg cal cm~? sec—! grade. This means that when weather
types Xb and X1 prevail the loss of heat from the human body is more
intense that with the remaining weather - types.

3) 10 - 15 mg cal cm-? sec—' grade: Cooling power values within
this grade are distributed almost equally among all weather types.

4) 15 - 20 mg cal cm~? sec grade: every weather type may pro-
duce cooling power values within this grade, but with different frequen-
cy and different distribution of these values. Thus weather type Xa with
one mean value, V with two, and weather types III, 1V, VIII, IX and
XIT with more tending towards the value of 15 mg cal cm—* sec!, in-
dicate less capacity for loss of heat than the remaining types, (W.T:l,
IT, VI, VII, Xb, and X1) whose average cooling power values tend to-
wards 20 mg cal cm—2 secl.

5) > 20 mg cal em—? sec! grade: Weather types Xb and XI pre-
vail in this grade, since they produce the largest loss of heat. Weather
type I also occurs in this grade, but much less than the previous two.
Also weather type VII produces intense loss of heat with mean values
slightly exceeding that of 20 mg cal cm—? secl,

B. Observation of 13:30 hours

1) 0-5 mg cal em? sec? grade: Except for weather - type X1,
all others produce monthly mean values within this grade: Weather -
types VII, Xa, Xb and XII only one case each, meaning that they and
W.T. VI have greater capacity of heat transfer, being more pleasant
to man than weather types I, I, ITI, 1V, V, VIII and IX which during
the warm quarter of the year produce a discomfortably warm feeling.

2) 5-10 mg cal cm—® sec! grade and 10 - 156 mg cal em—% sec!
grade: Every weather - type may produce monthly mean c.p. values
within these two grades.

3) 15 - 20 mg cal cm—2 sec! grade: Only weather - types I, I, VI,
VI1, Xb and XI have c.p. values within this grade, meaning that they
induce loss of great amounts of heat, producing a cold climate during
the cold season.

4) > 20 mg cal em~? sec—! grade: Here montly mean cooling-power
values occur only with weather - types I, Xb and X1 which, having
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the greatest heat loss capacity, can be considered as the coldest weather-
types.

Cooling - power Values with each Weather - type.

Here we examine the variation of monthly mean cooling - power
values with each prevailing weather - type, with reference to CoNnap’s
climatic classification, for the three daily ohservations of 08 : 30, 13 : 30
and 18:30 hours.

Weather - type I: When this weather - type prevails 3% 9, of cool-
ing - power monthly mean values register kot climate, another 39 9
register relaxzing climate, while the remaining 22 %, of these values re-
gister mild but bracing climate. This means that W.T.T, during the cold
season produces high cooling - power values because of the invasion
of cold northerly air masses (Livapas ¢), while in the summer it results
in very small cooling - power values, because of the prevailing clear sky |
(insolation) and comparative calm (FrLocas - PEnNas 3).

Weather - Type II: With this weather - type 42 %, of monthly
mean cooling - power values register kot climate, while the remaining
58 9, register relaxing climate. The prevailing clear sky (FLocas - PEn-
Nas ®) and calm (Livapas?) produce conditions resulting in small
cooling - power values in the summer. Besides, in winter too, because
of the prevailing calm, cooling - power values can not reach the level of
the corresponding figures of W.T.I.

Weather - Type 111. When this weather - type prevails the trans-
port of south component warm air masses (Frocas?) result in the
formation of fogs {(A~gouripakis?!) while the winds blowing are ra-
ther Iight. Such conditions reduce cooling - power values below 17 mg
cal em~2 sec! (< 14 mg cal. at 13 : 30 hours). Thus 53 %, of c.p. values
register hot climate while 47 %, register relaxing climate.

Weather - Types IV and V. These two weather - types transport
warm air masses, without a strong pressure gradient, while clear skies
prevail (FLocas - Pexnas ). Such conditions generally reduce cooling -
power values below 20 mg cal-? cm sec—!. Thus with W.T.IV, 50 %,
of c.p. values register kot climate and the other 50 9, register relazing
elimate; while with W.T. V* 53 ¢, of c.p. values register hot climate,

* Weather-type V being very rare (Table I) especially in winter, cooling - power
values (daily ones) for December have been recorded only once; consenquently
we consider these results with a certain reserve.
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56

42 %, register relaxing climate, and the remaining 5 9, register very bra-
cing climate.

Weather - Type VI: Under the influence of this weather - type the
blowing southerly warm winds and increased cloudiness do not allow
for high cooling - power values in winter, or very small ones in summer:
Thus 36 9%, of monthly mean values register hot climate, while the re-
maining 64 9, register relaxing climate.

Weather - Type VII: When this type prevails it produces such
heavy weather conditions with strong N - NE winds and heavy cloudi-
ness, that result in the summer in relatively high cooling - power values,
while in winter the prevailing heavy cloudiness preventing noctur-
nal radiation does not allow cooling - power values to reach the levels
of corresponding values of W.T.L. Such conditions result in 28 %, of c.p.
values registering hot climate, 64 9, registering relaxing climate, and only
the remaining 8 %, indicate mild but bracing climate.

Weather - Type VIII: With this weather - type westerlies and
clear skies prevail and we have warm invasions (Frocas ). Under such
conditions 47 9, of cooling power values register hot climate, 50 %, relaz-
ing climate, and only the remaining 3 %, register (18 :30"} mild but bra-
cing climate. Cooling - power values exceed 15 mg cal em—? sec! only
in January and February, meaning that when W.T. VIII prevails, we
have small cooling power values because of the blowing warm winds,
characterized in the summer under the name Lips or Livas (Al = Aifug).

Weather - Type IX: When this weather - type prevails, we have
cloud dispersion and clearing of the sky, light winds or calm, especially
during the night, and consequently the main factor influencing cooling-
power is the temperature of the air, which is extremely high in the sum-
mer, and relatively high in winter because of the absence of air masses’
transport. These conditions cause cooling power values to remain per-
ceptibly small in summer and not very high in winter. Thus 47 ¢, of
these values register hot climate, and the remaining 53 %, indicate relazr-
tng climate.

Weather - Type Xa: This type rarely occurs and not in every
month of the year (Tables I, [1), that is why we examine it with some
regerve. This is actually a variation of W.T. VIII with more pronoun-
ced west component currents and warm air masses’ transport. In such
conditions, cooling power values never exceed 15 mg cal em—2 sec,

Weather - Type Xb: The prevailing weather pattern with heavy
cloudiness and strong pressure gradient produces strong E-NE winds
and decrease of air temperatures, resulting in extremely high cooling -
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power values in winter and relatively high in the summer. Thus only
19 9, of c.p. values indicate kot climate, 47 %, relazing climate, while the
remaining 33 9%, register mild but bracing climate. In the summer cooling-
power values tend towards the 10 mg cal cm—? sec’— level, causing a
pleasant feeling of well - being.

Weather - Type X1I: The strong cold north winds blowing, produce
a deep drop of temperature. When this weather - type prevails in Thes-
saloniki, during the winter, blows the extremely cold local wind Varda-
ris, while in the summer we have the etestan winds. Under such conditi-
ons 19 %, of cooling - power values register hot climate, 53 9, register
relaxing climate, 25 %, mtld but bracing, and 3 % register very bracing
climate. Weather - Type XI has the same effect on cooling - power, as
W.T. Xb, but in winter it produces higher values decause of the cold Var-
daris wind.

Weather - Type XII: This weather - type resembles W.T.VI, whose
precursor it actually is. However, W.T.XII produces smaller cooling -
power values during the cold season than W.T.VI, since the air masses
it transports are perceptibly warmer than those of W.T.VI.

CONCLUSIONS:

The effect of each weather type is more pronounced in winter; that
is why, in winter, cooling - power values are characteristic for each type,
while during the summer months cooling - power values differ less.

The May - October semester can be considered as the warm sea-
son and the remaining months as the cold one (Table IV ).

In Table IV we observe that weather - types Xb and XI produce
the highest c.p. values, in the warm as well as in the cold season. This
is due to the fact of W.T.Xb being the type of cold invasioins, while W.
T.XI produces the cold and dry local katabatic wind Vardaris.

Weather - Types VI and VII for the warm season, and I, II, VII
for the cold one, come next. The smallest value for the warm season be-
longs to W.T.IX, and for the cold season to I1I, V and IX.

The largest frequency of absolute maxima belongs to W.T. Xb
with XI, VII, I and II coming next, in that order. The smallest fre-
quency of absolute maxima belongs to Weather - types 111, IV and IX.

This study of weather - types may lead to the following classifica-
tion:
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ANNUAL
VALUES

WARM
SEASON

COLD
SEASON

08:30
13:30
18:30

Mean

08:30
13:30
18:30

Mean

08:30
18:30
18:30

Mean

12.98

9.85
12.73
11.85

9.10
5.83
8.81
7.91

19.59
16.85
19.29
18.58

Mean Cooling - Power Values for the year, the warm and cold season

I

12.61

9.58
12.10
11.43

8.34
5.27
817
7.26

17.38
14.50
16.49
16.12

H1

11.67

9.34
11.47
10.83

8.02
5.98
8.52
7.51

13.77
11.34
13.17
12.76

v

11.38

8.84
11.85
10.69

8.04
4.92
8.06
7.01

13.67
11.55
14.37
13.20

/_.

8.97
5.95
8.35
7.76

7.93
5.51
7.36
6.60

13.46
12.18
12.13
12.59

TABLE 1Y

VI

13.69
12.57
14.62
13.63

9.26
7.79
10.53
9.19

15.33
14.31
16.13
15.26

VII

15.04
12.85
15.64
14.51

11.20

8.07
11.13
10.13

17.31
15.61
18.42
17.11

VIII

11.13

8.76
11.97
10.62

8.33
4.69
8.07
7.03

13.27
11.90
1512
13.43

IxX

9.67
7.01
10.01

8.90

7.44
4.38
7.53
6.45

13.34
11.52
14.26
13.04

Xa

9.53
10.27
13.50
11.10

9.17
6.43
11.73
9.11

12.49
11.11
13.92
12.51

Xb

19.46
16.29
17.84
17.86

12.83

9.04
11.32
11.06

24.51
21.98
22.80
23.10

XI

18.11

13.59
16.30
16.00

12.88

8.3
10.34
10.51

23.77
19.15
22.54
21.82

X

12.70
11.22
13.19
12.37

8.42
7.54
10.25
8.74

14.02
12.41
14.14
13.52
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I{ Warm Season (Histogram 1)

Group A Comfortably Cool VII, Xb, XI
» B Comfortably Warm - Comfortably cool V1, Xa, XII
» C Comfortably warm I, 11, 101, 1V, Vv, V111, TX

HISTO6RAM II

15 T
il WARM SEASON >
1 %-—-
| E
w E
_F [
Q
10

. T

1 '
1 L

warm

.

warm

Discomfortably Comfortably

—

This whole analysis shows that the feeling of well - being or discom-
fort is generally a function of the combination of season and weather -
iype. Thus the occurence of weather - types with great capacity for
inducing heat loss in the summer and small inductive capacity in winter,
produces ideal conditions for a feeling of well - being in men, the whole
year round.

In the city of Thessaloniki the ideal cooling - power values for each
month of the vear, producing a feeling of well - being result from cer-
tain weather - types only, as mentioned in the following Table V.
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TABLE ¥

Showing how each Weather - Type produces a comfortably eool climate in each month

DZoWp ==z~

of the year.

I 11 111 Iv v VI VII VIII IX Xa Xb Xl XII
X X X X X X
X X X X X X X
X X X X X X X
X X X X X X X X X X X
X X X X X X X X X X X X X
X X X X X X

X X

X X
X X X X X X X
X X X X X X X X X X X X X
X X X X X X X X
X X X X X

Data of the above Table V combined with the frequency of each

weather - type, suggest that the climate of Thessaloniki should be clasi-
fied as a «Relaxing climates.
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MTEPIAHYWIZ

TAXTTHE AHO¥TEEQXE KAT TTIIOI KAIPOY
EN OEEZZAAONIKH:

Trd
XPHETOT I. MTTAAAD®OTYTH

Mehetiiton S1a Tipy mohhev tHe Oeacahovlne ¥ TR the TaydTrTog dimo-
Pikews ouvapthsel THY ExAaToT: EMIKPATYOAVTGV THTGV katpol, etk THY
ypovicdy meplodov dmd 1.1.1957 péypr 31.12.1970, ol Std vag dpag maparyi-
phoswv 08 :30, 13 : 30 »al 18:30.

*Avahdovton al Tpad dmodifews katd timov xoupol, fTor xatd THY dmt-
XpUTHONGRY EXEGTOTE XOLPMIV HETAOTxAW, Thoov xatd THv Yuypay, Soov
xal xate Ty Oeppny meplodov, xal 3idetar abticrbymore adrdiv.

Koatémy sarardosovtar of tdmot xawpol cuppdveg mpde v watdrabiv
Mbrikofer, elg dpuddug, tédoov 8i& vhv Bepuiv Soov xai 31 thy Juypdy mepio-
Sov. "Ex 1¥¢ xatatdbeng tadmye mpoxdmrer §ri, of Timot xoupol, ol émotol 8-
Souv T8 mréov Evrovoy alolnua Ylyoue, Téoov xatd THY Yuyeav Boov xal
xatd, Thy OQeppdv meplodov, slvar & THmog XPB, frot 6 Timog 1He Yuyedc eloPo-
AT, xal 6 timog XI, #ror 6 thmog, xate Ty dmixpamow 1ol émolou mvést
elg v meptoyfv & Tomixds dvepos Bupdagre.
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