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ASSERTION O A CEHNIRAL EURCPLAN SINGULARITY IN THE AREA OF
YUGOSLAVIA

Danilo Furlan

he lines connecting daily average
temperature for the time span of 1947-1956
and so on were analyzed fox the following
meteorological statiens: Ljubljana in Slov=- H
enia, which occupies the northwestern part
of Yugoslavia; Palitj~Subotica in Vojvode
ina, which lies in the northeast; and
Skoplje in Macedonia, which belongs in the
southeastern part of Yugoslavia. Although
the stations citcd lie in climatically
very differcent regions, the connecting
lines at all three stations s.ow us an
eatirely consistent temperature progres-
Sion. ‘the Central suropean singularity
also is expressed in the southeustern

, part of Yugoslavia.

I the domestic professional literature, there are two
digquasions going on, which involve circulation in the atmos-
pheZe. oxtending beyond the boundaries ©f our own country and
occunpying the areca of a large part of Eurore, the North Atlan-
tic, and the Mediterraznean Sea. ‘hese are the discussions by
Be Bork [1] and D, Furlan [2]). As ie evident from the title,
the authers have selecte: orposite baric formations, the \
fixnt anticyclonie, and second cyclonic: roth, hovevor, deal
with foctors portaining to circulation,

Upon obsexving the average positions of cyclones and
anticyclones on maps presented in both works, it appears to
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be a well~known fact |3, 4, 5, 6, 7] that at the higher
levels of distribution (500 mdb) with which we are dealing
in Yugoslavia, they do not play a very clear role. It
would e pracitical to mention that in the daytime, the
entire area of Yugoslavia ia dorinated by the same or at
least releted eir masses and the same kasic baric forma-
tions, which must have expressed differcnces or transe

itional significence.

We get the opposite assertion in the literature;
likcvwise, we recognize them from everyday living. Van
Bebber [8]) e¢siablishcd the path of depressions. Based on
his conclusions, which were also confirmed later {2, 10],
there arxe also, among others, the paths 5b, 5¢, 54, and
5e¢, as well, 1If, let us say, we clearly show a weather’
develorment during the passage of a cyclone along path
5¢, i.e. from Trzhashk Bay through Slovenia and along the
Sava furthexr to the east, this mezans that polar air flows
in the arca north of the lire indicated, while tropical
air remains south of this line, Statistical examination
of precipitation samples in 1956 [2] also show that in
25% of the ceses, precipitation involved enly the northern
arca and in 12% of the cases cnly the southern arca of
Yugoslavia. It is emphasized here that the cases in which
the precipitation involved only northern Yugoeslavia were
vithout exception in the summextime, and the opposito
cases were in the winter, Similor results .cre obtained
&8 vell in the analyeis of gaps in cold cir in the summer
of 1951 and 1652 (11, 12]. fThe=c both =pzak for the non-
uniformity of weather occurrxcnces in the area of Yugo-
slavia,

Finally, we stll have everyday practicel Central
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rurope is in the wintexr months an area of predominant
anticyclones, while southern rurope, like the southern part
of the Balkan peninsula, is a major f{routal area in the
wintertime. %he time of the beginning of beautifuly "sum-~
mey waather", howev r, depends, on the asverage, primarily
on how far couth this fixed arca extends. This is a mat-
ter which we recognize more by experience than from any
climatologicol textbook. These facts stand in perfect op-~
position to the assertions we spoke of in the preceding

paragragit.

Within the framework of modern climatology, to begin
with, the proiklem must not remain unsolved,

In the past 20 years, we have succeceded in expressing
dynamic, syathetic, synoptic climatology [13] as opposed
to analytical ov statistical climatology more and more
freguently than in the past., %the differences between
these two climatologies we may draw from exzmples Of the
oldeszt end nevest detinitions of climate, as was stated
almest 80 ycar:s age by Julius Bann., According to the old~
ect Gefinition, clinate is the average state of the atmos-~
vhore [14]13 but according to the most modern, it is the

sscmblage ol weather regimes, which occur on the average
at a fixcd timc of vear {15]. The latter definition was
refine . by Bergeron oud Flohn [13), but the words were
changed, the content remaining the same (Bergeren [16] @
the description of he frejuency and intensity of ulti-
mate systems, dedined dynsmically and thermodynamical-
ly: Floln [131: the iemprral continuity, frequeacy, and
local expression of characteristic weather regimes. The
essence of modern climatology lies in the fact that dy-

3




namically and thermodynamically, the conclusions are treat-
ed as one: that thus there is no advantage to splitting up
a unit of weather into individual elements (temperature,
hunidity, visibility, etc.). However, all the climatic el-
ements which are associated with a specific type of weather
remain, which represent a climatic element of a higher or=-
der. letcorological elements are indicated in mutual as-
sociations, which is a principal rule in the dialectical
concept of nature, and thercfore also of processes in the
atmospherec, ‘he first characteristic of modern climatol-
ogy lics, accordingly, in the replacement of the analytical
representations for individual metecrological elements

with the synthetic notion of weather or a weather eleuent
as an element of climate.

Another essentiel feature is its temporal definition.
Analytical climatology trizs to show the climatic causes of
average and extreme values for the entire year, for sepa-
rate places, ard, in noderr times, for a decade as well,
These arc arbitrary distincticns, Synthetic climatology
must ngt make ruch distincticns, but arrives, with a high
probekhility, at the developirent of a single veather type
from two calculation units, be it for two decades or for
two month:'. Likewisc, it is necessary to add into the cal-
culaticn units for average valnes occurxing for all the
calculuted baric fournstiona; thus, such average valuves are
coinceptuc?ly wvithout found-ticn,

In cealing with the sane or very similar weather ro-
girres, we quickly arrive ac the notion of a singularity,
i.e. for a specified period of time for the same associated
weather type. But because we call temperature, air pres-
sure, humidity, etc. meteorological elements, the desig-
nation "climatological elements" would be satisfactory for

4
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individual singularities, and thercefore without a supple-
ment ©L a "higher order", But climate is the actual as-
semblage of cyclonic and anticyelonic singularities and

the transitions between th o

The main question of a singularity is that of its
reality, that is to say, the frequency of its occur~
rence., At first glance, it seems to be a unique thing, hut
it is satisfacteory if ve add up how manv times a singular-
ity occurs in a specified time, and we can readily express
the level of its probability in a percentage. It is not
such a unique thing! Jhe essence of a singularity is its
certain association with a fixed tinc, but temporal devi-
ations do occur, due to which the expression “fixed time"
is relative, with a deviation of from three to perhaps
five days from the most frequent calendar date., Fox this
very reason, ve¢ are content with some deviation, but both
its frequency ~nd its reality depend on how many seingu-
laritics,

Schmaus |17) sroeoke the most about the Central rure-
pean singularities, and later less andBrezowskl (18],
Baver [19), ard Schuepp [20). In the domecstic literature,
Manohin [21] oand Bernot [22] presented their investiga-
tions. Individual aunthors have arrived at greatly differ-
ing nurlers or singularxities, and therefore this pormits
greatly differcat tempornl) deviations and different free-
quencics as well, Schaus [17] established over 60 for
Central Furepe, while Fiohn [13]) arrives at the number
25, of vhich 12 ware anticyclonic. <{aradoxically, it
turns out that in defining individual singularities, we
can make use of analytical methods once more, namely re-
presentations with individual meteorological elements.

5




4

PE—

We emphasize, however, that single meteorological ele-

ments have no independent role., ‘They serve only as indi-
cator?, as constituent parts of a whole: their proper re-
presentation makes possible a clcar picture of a specific

singularity as a veather unit.

_The most usual indicators are: the number of days of
precipitation, average daily temperature, average daily
cloudiness, number of days with a foehn wind, and so on.
The main thing in defining a metcoroleogical element as an
indicator is the type of singularity; however, the dura-
tion or the observation period plays a very important
role. For a brief series of observations, there is no
primary elcment which displays greater conservativeness
than any other. Among such inapproriate elements are
cloudiness and the number of precipitation days. HMuch
more suitable is a representation of the temperature re-
lationships; but temperature is a so-called associated
element, vwhile the previously mentioned onc iz unassoci-
cted and therefoxe is also given for smaller groups of
ohocrvaticns,.

In certain regicns in the northern parts of Yugo-
slavie, cuch os Ljubljana, Zagreb, and Belgrade, we al-
ready Jnow the average daily values for the whole year,
vhile we cdo not have these for the southern area, Ve
have also calculated there for Skoplje, but cnly for a
pericd of ten ycars and Lhis for the aumber of days of
procipitation, end furthcr for the number of clear days,
average cloudincss, and daily tenperature, With regord
to our assertions in the preceding paragraph, we shall
base our discussion on the average daily temperature and
shall attempt with its help to state the degree to which

6
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the Central suropean singularities, which appcar in the
area of Slovenia, as is no longer in question, also ap-
pear over the entire region of Yugoslaviao,

Figure 1 is precscented mainly for our investigation,
on vhiich we have indicated average daily temperaturcs
(for the period of 1947-1956) for three representative
stations. These stations are: Ljubljana, for the exe-
treme northwer' ern part of Yugoslavia, Palitj-Subotica,
for the extrcme northeastern part, and finally Skoplje,
for the extrene south or southeast.

Lven a transitory glance at the temperature asso-
ciations convinces us that our first hypothesis con-
cerning the relatively simultaneous exchange of air
masses above the entire area of Yugoslavia was correct.
But we must gtate that large deviations occur from the
ideal temperature distribution at all three stations
at the same time., A compariscn of the relationships
ehowe the following characteristics:

22} in winter, there are contrasts, with warm and cold
periods sharply expresscd in the north of Yugoslavia,
1his is true Loth for the December cooling and for the
Januvary warming and finally for the major cooling for
the vhole year, in the transition from January to febru-
ary. 7The contrast is expressed more in duration than in
the degree of deviation i.om ideal temperature distribu-
tions;

L) in the spring, the contrasts are much more obe
vious in the south, where there are four periocds ex-
pressed of above~average warmth: the last ten days in

7
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Fig. 1. Average daily tcmperatures, 1947-1956.
Rey: (1) 2, v, P, J = anticyclonic singulari-
ties; (2) C and 4 = cyclonic singularities.

of Pebruary and the first of March, the transition from
ltaxrch to April, the transition from April to May, and fi-
rally, at the end of May. ‘he intermediate periods are
relatively cold:

c) in the summer, the contrasts are strongly exprezsed
in the scuth, while they are not erpressed in the north., In
any case, however, the differences between the hottest and
coldest groups of days are less than in the spring:
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d) in the autumn, contra:ts are expressed the same in
the north -nd south. fInc deviations are approximately the
same as we established for the spring in the south of the
countzry.

We must look for an intcerpretation of the differences
cited between the north and south in individual years in the
differcnt geoqgraphic latitudes of our extreme arcas and thus
in the different distances from the frontal region,

The less oxpressed temperature contrast in the south of
the country in wintertime is the result of freyuent cyclonic
activity over the eastern Mediterranean. Central furope, by
virtue of its predominant continental nature, would have low
temperatures. ‘ihe proximity of the Atlantic Ocean and the
associated cyclonic activity, however, makes impoasible such
a stabilization of the weather as occurs in the middle of
large contincnts like North America and Asia, as well as
Lastern Euxope. As in the West, oo the peninsular halves of
Lurope opzrate, with succesasive continental and oceanic types
of weathoer., From {he graph, ve sce that it is not a matterxr
cl continual change, but rather of the relatively long-texmn
¢emination of eitloer polar or tropical air (relative to po-
Jar=tropical).

The ircresscd cquelization, which we see in tho spring
in connecticn with Subet ce and particularly Liubljana,
speaks of a continuval change in cyclonic end anticyclonic
veather., Xt is knowu that vinhar anticyclones, which ex~
rand their cdominance from tlic heart of Eurasia ¢r at least
from northeactern burope toward the west, are long=term
formations, while the lifetime of the Azores anticyclones
is 6-8 days on the average [24] . We consider, therefore,

9
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the time betweon the swimer and winter monsoons to be of
transitional sigaificanco, like the area: the western palf
of lurape is o real peninsula,  fihus, it is understacdable
that the spving in our portharn regions ought to display
sysuematically the most lasting Laric foriaiions. 1t is
ctherwise in the south. While tho major frental region
Lept south of liacedonia in the wintertime, above the cast=
crn boditerranean [25, 26), Jo the springtiwe, it lies
nerth or northwent of Macedenia [2, 9). vwhile in the win-
tor period it brouchit an anticvclenic type of cooling
weathor, boeing rarer, it brings spring coeling of the cy-
clonic type. dhe distance of the frontal region, howzver,
vas approximately the sane in the winter : : in the
snaringtime, thougb the frontal region lies in the couth in
the winter, ond in the north in the spring, on the average
[2, 9). ‘inercfore, the contrast in the south of thc coun~
try ias approximately the same in both of the ceasons being
discussed, ‘ihe oscillatiocn expressed extends into the

seconi hali of June,

In the puwsertime, the poler frent loeoves the ecustern
licAitcrrancan [24, 6). it lies ¢uove the Lorth Sca, vt
it apprcaches the moasouit invasions to the southeast [13,
22, 27}, ‘here invasions freguen:ly stop ¢n the noxrthern
clopes ¢f the Alps: they #lso frecgumtly Ilow over (e

Alps or go arcound them L.~7 the southwest [2].

Tha path vhich the cold air (akes to reach us i
thorter by heif than that to Maccedonia, and there is &lso
toch lens cheea of trancivumation. Thus, th2 tempern.ctur:
differences in the couth must be wuch less, as well as the
effect on weather developnent beiny immediately less,

10
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The developuent of tompcerature relationships in the fall
are not colely a ropetition of the springtime relationships,
Luit the cone contrast is expressed between the cold and warm
pericds in the couith as in the north, while it was so ex-
rressed in the gpying caly in the south, An attempt to prove

this phenciieneon is not simmle.

Because the tkmpcrature relationchips ‘are based on the
surface of the sca or the continent, the most decisive factor
in the oriuin and duration of baric lformationz [13, 23, 28],
forming over the rLuropeen continent in the winter is expresg=-
e Ly enticyclones: in the swumer, however, it is congider-
ably inclincd toward ¢yclonic. For our region, the anticy-—
clcne above Lurope is importent in the wintertime, while
the eastern half or the North atlantic represents an cyclonic
region., ‘%his situatica is hkanown as the winter monscon (6,
i3, 24]. 1In the spring, the contincnt heats up rapidly, and
vhile in {ue vinter, the majox activity of the polar front
is in the latitude south of Atlas and from there into the
sovchecnicin Nediterranceon [29) in cpring it is concentrasted
in the cenirel and northern Mediterroaean [13, 23, 30].

Shiuz, the peogition ol the polar front in the spring months
alego eorresponds to the most frequent retention of the cen=
trol cyclone o ot least mountain valleys above Central kEu-
ropo [23, 70). In the sumner, ss is lnown, there is great
cyelonic ectivity in the foria of suniiertime monsoon invaos
sicrs over the hesrt of bHurepe. In the fall, Central Luropo
cools morn ranidly end severely than than the Laltic regien
or the Lierih fea [21 ). fdherce is an essential difference be-
weezn Ly veather dovelopnent in the epring and fall, In
corraring the lerth Sea with the Baltic and Central Europe,
the latter is warmer in the spring and cooler in the fall
than the sea surfaces lying to the north, Thus, anticy-
clonic weather is more common above Central Europe in the

11
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fall and cyclonic weather in the spring.

The period of beautiful weather expressed is therefore
the resuli of freoucent and towporally adequate fixed anti=~
cyclones, which make 1t impossible for polar air to pass
over Central and lcuthern bBurope. Dut when there are noune
of these Llocking caticyclones, thon there are invasions
deep-into tlie scuth, so that its intensity rapidly becomos
the same on the northern shorcs of the Acgecn Sca as in our
Alpine land.

ow, as we have Cescribed the main features of tempera-
ture develoument in Yugoslavia and have also attempted to
verify them, we shzall take up the next task, namely to find
a connection between singularities which appear as secular
chservations in Central burope and their possible manifest-
ation in 10 years of our series. Here we shall take as the
besis of compariscn those singularities which Flohn choae
in his moaern description of the climate of Central Europe.

Tne cnticycleric singularity "of early winter" (Zl)’
that frem the begirning of the last tcn days of Deccuber,
s exprenced in all three googrephical uaits which are re-
presentes by the stotions at Ljubljana, Subotica, and
Lkoplje. ‘The time of onset corresponds to the time of the
cecular average for Central rurope. Somewhat more compli«
cated is the second anticyclanic singularity, "of true
wvinter", (Zz), vhich must occupy the beginning of the
third decas .y thus in Jonuary, In our ten~yeaxr averace,
it began en time. 1t lasicd until the end of the first {ca
crys of Foebruery, vi.on vhe outicyclonie singularity "of
late wintcxr" began (za), vhich began alternately from Fel-
ruary 8 to 10 or from February 19 to 24. From the tem-
perature relationships at all three stations, it is evi-
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dent that in the north, the sinqularities of “true wine

ter® and “luote wirter", the firvst alternative, are con-

<
;
1

nected by clout 20 days ot a lasting weriod of the low=

e

) ast temreratures of the whole year, In the south of the
' country, ia the neriod being discusced, we sec the same
Geveloptoal as in the secular average, Between the two '
aniicyclonic singularities there is inserted a cghort o

cyclonic period,

The "late winter® sirgularxity (Z3) begins abkout 5

Eors X

days ton eaxly, norely in the time between

Februsry 14 and 20 end is very evident in the area of
2l) throe geocraphic units., A cycloanic singularity (Cz) :
is very evident between the last anticyclonic singular-
ities.

oy

i In the spring and also in part of the fall months
(November, December), the average daily temperatures
do not shovw expressed contrasts. This is the result of
; relatively repid chonges in the baric situationsi also

the cycloniz wnd anticyelonic uingalarities are begin-

ning, which are rother difficvit for us to recognize
frein the tnalysis of temperature relationships., Parx-
ticulaxrly ii: the valley bottoms, the wvinter anticyclonic
siagularities mean & severe drop in temperature, but in 7
ij1le sumacr it rises. Cyclonic singularities affect both
riajor scasens in the opposite way. in the transitional
ecazons, it is more involved, Iut subtrepical anticy- '

clenes oour with coplicitly high temperatures, while |
cyclonic aolvity in the first phase is characterized by !
a flood of ruma aiy, &nd in the second phase iy cold air. ‘
1his is the reason why in the months of March, April, and
May and in November and December, the temperature rela=-
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tionships are not a good representative of individual sin- !
gularities.

In March, there is the anticycleonic singularity "of

% carly spring” (v1 -~ vesna ‘iranslator's Note: wvesna is

; Slovenian for "spring" ) in the beginning of the last ten
days, well ewpressed only in the north (it occurs punctuale- '
ly).' "Yrue spring* (Vz) zt the end of the first ten days

of April is weakly expressed, because it is in force over

the vwhole of Central kurope [13, 17, 19]. "Late spring

(v3) in the last ten days of May occurred &t the normal i
% fixed time in the 10 years under consideration. In be- 3

L

tween “true" and "late" spring comes a cyclonic singula-
ity "of the Arctic Ocean” (C3) with alternative dates
about the 13th and 15th of bMay, while Flohn cited for the
‘ last decade the dates of May 9 and 17, thus there is a de~-
lay in our period of about 3 days.

From the discussions of the same name, its major pur-
poses are not entirely evident, It would establish the de-

gree to which wc may use the Central European singularities,

which without (uastion arise in Slovenia, for intexpreta-~
tion, and how ten day and nonthly average and extreme values
i etc., arise, not cnly in Slovenia, but also in the entirc

: area of Yugoslavia. In dealing with temperatures, such a
distribuiicn, for which our graph is most persuasive, has
been proven. Would cialyses for the remaining meteoxol- :
ogical eluncnits ¢ive a similar resulir '

Bach change in an air mass, oy in its centinued
strength, creates a specific weather regime, which through
the physical properties of the air masses, deals with the
4 following factors: relief (in connection with the direc-~
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tion of flow), absolute and relative height, distance from
the sea, geographical latitude. 1t is necessary that the
d-velonment be more or less consistent for the same air
moasses and mainly fouo the same baric situvations, when the
tvo are associated at the samne secason, ‘1his is indeed an
essential feature of sincularities. The guestion is the same,
bow single factors of the ones cited atfect individual ele~
meats and the assemblage of thom, the weather regime. But
this is anothcer and the next task we chall recognize, what
delavs we must calculate fcr the occurrence of individual
singularities betwecen the far north and far south of the
country and, probably, to the most expressive degree, be~
tween the extremo east and extreme west of the area,

For the summer months, the monsoon invasions are sig-
nificant, as has been mentioned. The anticyclonic singular=-
ities "of early summer" (P1 from June 15 to 18; delay of 3
daye) and “true summer® (P2 from July 25 to August 12:; on
time) are weakly expressed., Much better expressed is the
sinyularity "of late summer” (P at the August to Septem-
ber tranasition, early by about 3 days). “he monscon sin-
gularities in June (M1 from May 28 to June 6, punctual? M,
from June 10 to 14, early by about 2 days: M3 frcm June 22
to 29, carly by about 2 days) were well expressed, It is
worthvhile to emphasize particularly the third monsoon sin-
gularity, which is also expressively felt in Macedonia.

The Yugoslav mounsoon singularities are well expressed in
the noxth. ;hiq is true particularly of the first (M4)
about July Ii7%, which occerrs with a delay of 4 days. Like
tho lust singulority i July (M5)' the monsoon singularity
in the first ten days in August (MG), around August 6
(punctual eccvrrence}l is weakly expressed, while the last
monsoon singularity of all (M7) occupies the period from
August 13 to 26, thus two weeks. In spite of the inter-
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ruptions, it was particularly well cxpressed in the north.
‘he cyclonic singularity in the first half of the last ten
days in Septcmber (04) and the following one around Octo~
ber 11 (CS) (delayed about 3 days) brov ht much cooling.
Betveen them there is the anticyclonic sinqgularity "of
carly f£all* (Jl) from Septunber 24 to 28 (punctual). ‘he .
singularity .f indian swwier” or "true fall" (J,) extends
from the middle of October (normal tiwe) to the end of the
month. In all of Yugoslavia, especially in the north,
there is cyclonic weather oxpressed at the end of October
and cven more at the beginning of November (Cg) with the
higlicat numbor of precipitation days of the year, in the
vwest 9 out of 10 wet days, in the east 7. Finally, there
is an anticyclonic singularity "of late fall* (J3). at the
transition between the 2nd and 3rd ten days of November
(delay of abouc 5 days).

Thus the calendar of major anticycloniec (12) and cy-
clonic gingularities {(with the monsoons, 13) is concludcd.
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