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Abstract : The frequency distribution of warm and cold months at Thessaloniki
{1892-1973) and Larisse (1899-1073) is shudied, based wpon the tevins of theiy vespe-
clive fisme - series of mmonthly mean aw femperature.

Resuits indicate thal in both places, warwm and cold wonths as well have
equal occuvence  probalilbitres  (Thessalonike: 48.5 wavm, 48.3 cold; Lanssa:
48.0 warm, 48.4 cold). The [freguency distvibution of wavi and cold monihs, is
more or less uneven, for mowths occouving in isolation as well ws tn sequences
of 2, 3, 4..¢efc.

At the end, we give the actual and the «chances distribution by Gold’'s formula
af wavm and cold months.

INTRODUCTION

As it 1s known Lhe forecast of air temperature in a certain place
for a period of one or more months, is of great and multiple practical
mportance. Also the study of the frequency and especially of the oc-
curence 1n sequences of days, months or even years of various meteo-
rological phenomena in a long time - series, is extremely interesting for
climatological purposes. And this because from the whole behaviour
of such sequences it 1s always possible to decide if they are due to chance
or to some special cause.

In this paper we examine the frequency distribution of warm
and cold months in Thessaloniki (1892-1973)2, and Larissa (1899-1973)
according to the lerms of the two tirne series of monthly mean values
of air temperature.

We consider «warm» months, those months on which mean tem-
perature was above that considered as normal, and «cold» months
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those with values below normal, while months with equal to normal
values have also been characterized as «normal»,

In Athens the persistence of warm and cold months has been
gtudied by Karapiperis®, and the monthly and seascnal persistence of
air temperature wag studied by M elaxas’.

FREQUENCY OF WARM AND COLD MONTHS

Qut of a total of 984 months examined for Thessaloniki, 32 (3.29,)
have been «normaly», while 477 (48.59%,) of the rest have been warm {W)
and 475 (48.3%) have been cold (C).

To the same, out of 900 months examined for Larissa 27 (3%)
have been normal, 437 (48.6%) warm (W') and 436 (48.4%) Cold ().

This means that in both cities, warm and cold months as well
occur with almost equal probability.

The distribution of the 477 (W) warm and 475 (C) cold months
at Thessaloniki and the 437 (W') warm and 436 {C") months at Laris-
sa, those occuring in isolalion (one warm month surrounded by cold
ones, or a cold one surrounded by warm months) as well as lhose
occuring in sequences of 2, 3, 4..e.t.c., months, is gitven in Table L

The resulting percentage of months occuring in isolation or in runs
of consecutive months (Table 1) indicates a more or less uneven distri-
bution of warm and cold months at the areas examined.

During the whole period examined, the longest (twelve months)
run of consecutive warm months at Thessaloniki has been recorded
from June 1896 till May 1897 included; while at Larisga the longest
three (eleven months) cases were recorded in the period hetween
October 1907 to April 1936,

On the other hand, the longest (twelve months) run of consecutive
cold months has been recorded in Thessaloniki between May 1941 and
April 1942, and in Larissa three {nine months) cases after the year
1960.

This fact may be consgidered as a mere indication of a relative
increase of air temperature from 1896 till 1937 in the two areas exa-
mined; since ancther (ten months) long run of consecutive warm
months was recorded in Thessaloniki from March 1934 il Qctober
1934, and a comparative decrease in air temperature during the last
40 years.

This small decreasing trend of air temperature in the above areas
i3 also mentioned in our previous works??.
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PERSISTENCE OF WARM AND COLD PERIODS:

As it is known, the persistence in the occurence of a certain pheno-
menon 1s of paramount importance for climateological statistics {Sy-
noptic Climatology). Coclran! notes that, if there is a real persistence
of, say, warm weather, then the probability of a warm month will be
greater if the preceding month was warm than if the preceding montk
was cold.

According to the kind of occurence of each month {cold or warm)
after the occurence of another warm or cold month, we have drawn
Table II. Tn this Table, by W, W, we indicate the amount of warm
months that oceured after another warm month at the cities of Thessa-
loniki and Larissa respectively. By W, and W, we indicate the amount
of warm months that ocecured after a cold monlh again for Thes-
saloniki and Uarigsa. Accordingly, by C,, G and C,, G, we indicate the
amount of cold months preceded by a warm orcold month respectively.

From Table IT it results that there is a certain persisience ten-
dency in the cccurence of warm as of cold months at Thessaloniki

(Vvl =1.42, —(53 = 1.45) and Larissa (W—l—’ = 1.61, 927 = 1‘61) }
] 1 Wz c;
Also, the probability of weather change from the occurence of warm
; iy SPEEE N
and cold month is ~2 Y5 _ 0,41 for Thessaloniki and Fl—Jr—i =
' W4+

(.38 for Larissa.
While the probability of having the same weather for at least a two
month run, is 0.59 and 0.62 for Thessaloniki and Larissa respectively.

ACTUAL AND »CHANCE» DISTRIBUTION OF THE FREQUENCY OF
WARM AND COLD MONTHS.

According to Goldt for a long set of observations including two
categories of phenomena P and Q (i. e. warm and cold months), occu-
ring with almost equal probability, it is possible to find the occurence
probability of one category P surrounded by Q or consecutive cases
of P and (0, by the following formula

PO (L3 — ) m+43—r
or fp, =————
2 m 2Tt

fmﬂ =
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where m =the total number of the terms in a long observational series
r=the number of months 1s consecutive runs 1 Sr<m-1

Also, according to Cochrant, Gold’s method can be applied, since warm
and cold months oceur with equal chance at Thessaloniki (48.5%, 48.3%)
and Larissa (48.6%, 48.4%).

Based on the data of Table I for the cities of Thessaloniki and lLa-
rissa, we have drawn Table I1l, giving on one hand the actual frequency
distribution of warm or cold months oceuring in isolation or in runs of
consecutive months, and on the other hand the «chance» distribution
arrived at through Gold’s method, as well as the size of the departure
of the actual from the «chance» distribution, for each city separately.

TABLE IlT

Aetual and chance distribution of the whole amount of warm and cold months
ot Thessalonike and Larisse,

Number of warm  Actual Distributien  Chance Distribution Departure (absolute)

or ¢old months [A) (B} {B) - (&)
in sequence  Thessaloniki  Larissa Thessaloniki Larissa Thessaloniki Larissa
1 169 143 247 226 78 83
2 93 77 123 113 30 26
3 50 3z b2 56 12 24
4 26 30 31 28 3 2
5 24 13 15 14 9 1
b 8 13 8 7 s &
7 8 10 & & b 6
3 5 7 2 2 3 ]
9 5 & 1 1 4 3
10 1 1 0 0 1 !
1 — 3 0 0 0 3
12 P 1 0 0 2 1
Total 148 171

From Table IIT it results Lhat there 18 a more or less essential dif-
ference between «chancen and «wactual» distribution of air tempera-
ture at Thessaloniki and Larissa. To the same, while actual distribution
of warm or cold months is as a rule in defect of chance distribution
up to sequences of five months, it becomes in excess of expectation
for sequences of six months upwards. This should be considered an
mdication of the persistence at Thessaloniki and Larissa of sequences
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of six or more consecutive months with high as well as small tempe-
ratures, due to more general dynamic conditions.

Moreover, the sum total of absolute values of the departure be-
tween actual and chance distribution is 148 for Thessaloniki and 171
for Larissa.

The difference resulting from the comparison of these sums, is
characteristic of the difference existing between the two stations in
the distribution of warm and cold months.

The sum total of such of differences amounts to 209 for the
period 1861-1950 at Athens® while at Greenwhich® for the 1841-1930
period they are 148.
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TIEPTATIVIZ

YYMBOAI EIS THN MEAETHN THY XYXNOTHTOX
OEPMON KAT WYXPON MHNON EIX OESIAAONIKHN
(1892-1973) KAI AAPISAN (1899-1973)

Yrd

ATTOZTOACY A, OAOKA

Meheritor 7 natavoltn The ouyvbtyTog tav Oeppudy sxal Quypdv prvdy
el Beoouhovisayy (1892 - 1973) el Adpiowy (1899 - 1973), pe Bdotv Tolg
Spoug Tév péswv upnetwy Tindy Deppoxpudias dépog Tév dvriaTolywy ypo-
VooELp@Y.

"Ex e perérng tadTyg elg tag Sbo meproyag mpeéxudev Sty

w. Tooov ol Oepuol pives Boov xal of Juypol mapovsdolnooy wé
edThy meplnow mlbavbryta (@zafving: 48.5% Ospuol, 48.3% duypol, wal
Naproe: 48.9% Ospuol wal 48.4% duypol pijves).

B. Ml dvopoibpoppog ot T6 WEAAGY 1) TTOV HLTUVOUT THG oUY¥eTY-
Tog tugoviczag Tow Deppdiv xal Juypedv pvidy téoov Biud tolg pepovoudvong
wivos ooy el Sud todg dv Stadoywd) dworouliz 2,3,4.... piveg (Ilival T).

v, “Tropyer wanote tdaig dpuoviic el Ty dugduow téoov Begpal Goov
wal Yuypel pnvds &x ThHC dmupaTioEWg TEGNYOLUEYLG EV0G THEOMOLGY WUY-

vig (Dzppés, duyptc) (Bleooahoving: % =1.42, C_ 1.45, Adpiosa:
2 1
»\E%--: 1.61, G 1.61).
2/ clf

3. Méypt vhg Swdoyinic duohovliog Tév mévte unmulv, 7 mpaypetiu
wetevopy) Tob cuvbiow Tav Osppdy § uypdv pnvév dSmodelmeton, ®atd no-
véve, TRg Tuyalas Towbtrg, Evd Gmh Thg duohouling tév L Sundoyindv -
viv nal mépay, ¥ moaywatiny bneptepel THe Tuywbeg ([livaE IIT). Tebro 39-
veeton vé Ozwenly dg pla 83k dmupariozac, tlg dpportipag Tog peheTo-
udvog meploydg, S8 ¥ xol meptogoTépwy ouvey iy wnviy Téoov pt ddmieg doov
xal pd younmhas Oeppoxpaciag, wl émolul dpsthovrol el yeviudtepa Suveriss
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