The Climatic Maps of Central Europe.

Among the geographical factors perhaps climate in-
fluences human life end activity the most. Beside the rel&ef
features, it depends on the climat®, whecher a territory is
guitabie or not irom the point of view of séttling,agriculture,
1ivest0ck-raising,building of cities and tramsportation. Ulhe
vegetation zones and soils change under the influence of the
climate, snd determiane the picture of artificial plaht growth
and the possibvilities Zor sgriculture.The physical end mental
~apaed v of mwa, his physicsal well-being, his capability con-
nectel with the changes of -he climatic conditioas.

I+ is he-d to dzfine the actual climate itself.We
are collecting data only a-»ul the different elements of cli-
viieh do not eppesr :rgaraniely but combined,modifying
sk ciper, With toe nelp £ our measuring instruments only

s fferent elemsne¢s mazs be measured: such as atmospheric
nreceuTe, winds, temperatuvwr:, precipitation, clouds,the amount
0¥ vapour, radistic etc. n order to derine the actual climate,
wa hed netter examine the aative plant growth, the spread and

the chorectesi. tins of the differant species.Beside wvegetation

%t typer (f animels is of less im-
it net e reglect2d. In the animal

the z=pozed o3 the diffeve
wingdom not tie spresnd of these gurerior animals which easily

&3
portzace, tkhough it shoul
change their plzces and get acclimatised %o the surroundings
should be taken into cozsideration,but that of the inferior
anes.

Agriculture needs the most a thorough knowledge of the

climatic conditions.For this reason the climate-researching
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institutes have developed, for the most part,in the states
where agriculture is- the most‘advanced.Agriéultural products
show a more and more reasonable location all over the world.
Cereals are raised in the most suitable areas of Forth America
and Europe /belts of cereals/. Other products of importance

are grown in the form of one-crop agriculture in the areas best
adapted for them.To promote this development of recent times
the study of the climatic conditions is especially of great
importance.Beside the general characteristics of the climate
the numericzl values of its different elements should also be
known,as the researches in sgriculture enable us to know nume-
rically the needs of the different plants in most cases.

The maps represent average values based on the
data of long series of years,in most cases of several de--
cades.These maps should be,by all means, completed by such
maps or disgrams whieh would indicate the extreme values,as
well as those peing the most frequent. Unfortunately, the
data availsble at present did nut allow the construction of
such maps.In our provisional work but eleven of the finished
twenty one maps have been published.

The c¢limatic maps had been executed by Assistant
Professor Dr.Ndnder Bacsé,Chief meteorologist,with the
aprrovel and under the control of the Director of the Koyal
Hungarian Meteorological Institute.Some of the maps had
been drawn by his collaborators.The nemes of the authors are
indicated in the maps.



JanueY, Atmospheric Pressure and the Prevailing winds

- 42 = of Winter.

The formation of weather not only depends on the annusl

regular change of the solar radiation,but also on the permanent,

though irregular shifting of the wind belts.Thus the map,comparing

the several decenniel averages of the monthly or seasonal distri-
bution of atmospheric pressure with the direction of the prevail-
ing winds, serves as an efficient basis for the explanation of
the climatic conditions of an area.

In our map the isobars connecting areas with equal at-
mospheric pressure surround three high-pressure areas in Central
Europe./M=dotted areas/These are the condensation centres and
cores of the air.imong and around them there are low-pressure ca-
nals,as well as low-pressure areas serve as a bridge in the axe
of the continent between the western high-pressure area of the
Azores well developed in the winter and the eastern continental
high-préssure erea of Russie which separate the northern and
southern territories.In the wintertime a blanket ol thick cold
air descends over the mountains and their surroundings, and ex-
tends along the -surface of the soil into the surrounding low-
pressure areas.The winds tend to blow from the highlends towards
the plains,basins and seas.The direction of the prevailing winds
is indicated by thinner lines run with the arrows.Théy'do not run
in radiant direction, but according to the laws of the winds of
atmospheric pressure, in a curved direction similar to that of
the hand of the clock.

At the northern edge of the Alpine high-pressure area
the westerly and southwesterly winds preveiling in Western Europe
ir. the winter are the most frequent, carrying the moderating in-
fluence of the Atlantic.They reach the Carpathian Basin in two
comparatively narrow ways, thus at the Dévényi Gate along the Da-
nube Valley, on the other hend,through the Northeastern Carpathi-
ans in the Folish Plain far less freguently though, than they
Yeach the besins of the upper valley of the Danube.The inter-
mineling of the high-pressure areas,nezely,prevents in some win-

ters the penetrstion of the Atlantic winds.The Alpine high-pressure

arez sends out its waves even towards the south to the relatively

warm Adriatic.In case of especially great differences in the
atmospheric pressure the levelling winde may be very violent
and of long duration.These stormy winds have spetial names

by regions,such as the northern and eastnorthern cold,dry
mountaein wind, known as the “bora" sweeping over the Carpa-
thians into the Adriatic; the "kossava" blowing from the
Transylvanien air mass causing snow-storms and eyclonic storms
along the Lower Danube; and the northeastern,eastern cold,dry
wind nown as the "nemere" in the Széklerland.From the second
centre of the high-pressure area which may be called shortly
the Tdtra ares,the winds blow partly in northern and north-
eastern direction,partly they penetrate into the northern and
northeastern portion@‘of Hungary.The Transylvanian high-
pressure area causes southern winds in the Carpathian Basin,
thus in the Tisza Valley southwesterly and more to the east,
southeasterly winds.In the Roumenien Plain,as well as in the
northeastern portion of the Balkan Peninsula and on the west-
ern border of the Ukraine northwestern-northern winds,while
in the northwestern section of the Balkans /Bosnia,Dalmatia/
northeastern winds forward the air of the Transylvanian high-
pressure area combined with that of the Alpine one.

There may be essential divergencies from the
illustrated average conditions.In some winters the three types
of the high-pressure areas or two of them are combined,even-
tually mingled with one of the high-prescure areas of Russia:
it might =21so happen that one or the other declines.In gene-
ral, the expansion, the strengthening and the combination of
the high-pressure areas result in severe winters,whereas in
case of their diminution and breaking up,mild winters prevail
and make room for the oceenic /Atlantic,Adristic/ mild winds,
being prevented under usual circumstances.

Dr.Ferdinend Bacsd,



' JANUARY ATMOSPHERIC PRESSURE AND THE PPEVAILING WINDS
OF WINTER

Arrows indicate direction of winds.
A =low-pressure areas. M = high-pressure areas.



July Atmospheric Pressure and the Prevailing Winds in Summer.
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In July the low-pressure areas,the areas of depression
/marked with A and bounded by the 76C mm line/ prevail in Central

Burope. A high-pressure area /dotted area marked with M/ expands but
over the Alps with a core of 762 mm.From here the winds extend along
the surface of the ground towards th$°¥§essure areas; however, in
not a straight way but, sccording to the laws of the winds of atmos-
pheric prescsure in a curved direction,which corresvond to the whirl-
ing movement ovposite to that of the clock.The direction of the winds
prevailing in the summer follows them.

In the northern third of Central Zurope /Germany,the
Bohemien and Moravian Basins,Poland/ the westerlies /in places north-
westeglies/ preveil exclusively carrying the Atlantic oceaniec air.
They'are continued in the westerly and northwesterly,and to a small
extent,in the northern winds,blowing below along the Danube Valley
and Southern Transylvania,and above along the eastern chain of the
Carpathiens as far as the Black Sea.

In the Carpathian Basin the two somaller low-pressure
areas,such ss the centres of depression to be found in the midst of
the Great Hungarian Plain and in the eastern half of Transylvania,

interrupt the uniformity of this picture by their independent system
of winds.Th: low-pre-ture area of thz .reat Hungarian Plain results

in an essential deviation from the _eneral western direction in the
eastern portion o' the Highlands eand in the northern helf of the lands
to the ez-.: of the Tisza. /In the Highlends northern,in some portion
of the Great Hungar an Plain southwcstern winds./

the Transylvanian low-nressure area exercises a great
influence upor the wind conditions of Ruthenia,Bucovina,Transylvania
and Northwestern R 'umania accordi-.g to the data of the map.The Adria-
tic coast is influ-nced even in this season by the exchénge of air of
the Adrietic lo -pressure area and the Alpine meximam which is,how-
ever, less lively in the summer than in the winter.

In some years a cousiierable devimtion may be possible
from the condition. illustrated b, the averages.The expansion and
strengthening of ths Alpine high-piessure are: result in a very hot
summer /dog-day/ end eridity in a considerable portion of Central Euro-
pe,while in the peripd of its decreasing the summers are cooler,windi-

er and more moisterous.
Dr.Ferdinand Bacsé.



JULY ATMOSPHERIC PRESSURE AND THE PREVAILING WINDS
OF SUMMER

Arrows indicate direction of winds.
A =low-pressure areas. M = high-pressure areas.



The Mean Annual Temperature.
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The datz, on the basis of which this map had been
drewn,are values of several decennial averages of the mean annu-
al temperasture re.uced to sea-level. The purpose of this method
of general us: is to €liminate from the data the effect of one
of the factors influencing temperature - that of the height
sbove sea-level ~ im order to see the influences of the other
fuctors better, such as the geographical latitude, the direction
cf the winds and local conditions. The reduction to sea-level
had been done by supposing a 0.5 decline in temperature per
thndred meters,that is to say, so many degrees husd been added
to the tewnerature of each place observed in reelity, as many
times the place lies in a height of 2¢C meters =zbove sea-level.
Phus the map does not represent the actual tenmperature, but a
supposed one which would prevail in the illustrated area in
case of a completely flat territory lying in sea~level. The
isotherms connecting the places of the same temperature had
been drawn by 3=

1f the temperzture of a place would only be de-
termined by the geographical latitude, the isotherms reduced to
see-level would rur parallel with the circles of latitude,
accordingly in our map they would run hor .zontally.However,
there is a considerable divergency from this direction, as the
isotherms curve mostly northward.This is due first of all %o
the influence of the prevailing winds.

According to the data of our map in the major
part of Central Europe tempevrature is 1-3 degrees warmer than
the mesn annual temperature of the corresponding cireles of la-
titude, which temperature had been calculated from the results
of the observations made on the entire surface of the Earth by
each circle of latitude separately.

This warmer temperature is partly due to the
possible and frequent recurrence of the oceanic moderating in-
fluence, partly to the fact that this area is relatively pro-
tected from the cold continental winds in the winter.Comparative-
1y werm =re those territories, which are open throughout the
year to the air cushions coming from the Atlantic and warm in
consequence of the Gulf Stream, or from the Adriatie and of high

tempersture beceuce of its southern location. /The entire -
Adriatic coest,the Dsnube Valley as far as the Iron Cate;
the velleys of the lbe and Oder./ Comparatively. cold are
the territories shut off from the winds by the mounfains '
and the high-pressure areas developing in the winter./The
most elevated portions of the Alps, the region of the Su-
deten and the Bohemian-Foravian Mountains, the valley of the
Drava, the Tatra Mountains and their bordering sreas,the in-
terior of the Balkans, the valley of the Lower Danube, the
pnorthern portion of Roumenia behind the Southeastern Car
pathians./ Besides, some parts of these territories are al-
gso open to the cold wrnds coming from the northeast in the
winter.

in these territories winter temperature playe a
grester part in the mean annual temperature,than the summer
one, as in the summer the winds coming from the Atlantic and
being comparatively cool, counterbalance the temperature
getting considerably warm by the solar Padiation.This cooling
effect, however,is not so great as the influence moderating
the coldness of winter; thus the oceanic winds moderate our
winter to a larger extent,than thby diminish the warmth of
our summer,consequently they raise the mesn annual tempera-

ture.
The waeriations in the mean ennual temperature fron

the northeast %o the southwest are rather great in this
territory,from the Adriatic of 16° to the Ukraine of 7°.The
relative coolness of the coast-line of the Black Sea is re-
merkeble.This sea,however.in consequence of the prevailing
winds,is of little influence upon the temperature of our
territory.

Dr.Ferdinand Bacsd.



MEAN ANNUAL TEMPERATURE
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- 48 - The Mean January Temperature.

Beside the values of the mesn annual temperature
those referring to the ceasons are also of great importance.

Qur map represents the January distribution of tem-
perature with the help of the isotherms drawn by two degrees.
It should be emphasized that the values thus represented are
effective data /not reduced to sea-level/.The works dealing
with this question have given until now date reduced to sea-
level, despite the fect that they are rather of theoretical
importance. The illustration of effective data,however,is great-
1y prevented by the scenty number of observatories,consequent-
ly, in dreawing the maps in lack of the observed actual-data,
supplements corresponding tc relief became necessary in places.
The scantiness of the observatories permits only a vague view,
thus in our msp the smaller details in the areas of: widely
varied relief had to be neglected and the isotherms had been
determined by two degrees instead of g

In the map the sreas with the mildest winters /Adria-
tic coast/ are bounded by a 4° isotherm, while those with the
coldest winters /high mountains’/ by one of -8°. /Teuern Moun-
tains,the Sudeten,the Beskides, the Tétra Mountains, the Radna
Alps, the Southern Carpathians./ Relatively mild are the levels
of the Balksns of the seme height compared to the mountains
mentioned above.Remarkatly mild is the Danube Valley and compa-
ratively cold the Ukraine.

The January distribution of temperature clearly de-
monstrates the fact,tnat among the facters influencing tempera-
ture local relief plays the most important part.Temperature
declines ir accordence with height in the free athmosphere,as
well as along the surface This decline in January is 3—4o per
hundred meters. The second factor influencing tedperature 1s
its distance from the sea,that is to say the smaller or greater
frequency of the winds coming from the sea.The seas are namely
relatively mild in the cold season compared to the continent.
Although the third factor,the latitude which determines the
intensity of solar radiation, proves the least effectual of the
three factors in zreas with such a varied relief,temperature,
however, declines from the south to the east as well.

In Central Europe the comparatively high January
temperature of the Danube Valley /from -2° t411 0%/ 1is in
connection with the prevailing winds coming from the Atlantie
being very mild in this season /Gulf Stream/. These winds of
a relatively high temperature penetrating toward the southeast
through the Danube,Elbe and Oder valleys, raise the winter
temperature of the interior of Central Europe by several deg-
rees.This is also promoted by the lprotective effect of the
ranges of the Carpathians, which restrain to a certain extent
the cold,dense air masses penetrating here even in calm
weather from the Polish and Russian plains which are more ele-
vated than the Dgnmube Valley. It is evidenced by the fact that
temperature is comparatively cold in Roumania im the plain
lying ncrth of the Danube Valley,as the protecting influence
of the Carpathians is lacking.Consequently the territory,
although it is lying more south than the Hungarian section of
the Danube, is much colder.The moderating influence of the '
Blzck Sea has little effection, as here the prevailing winds
have a tendency to run towarde the sea.The Adriatic coast
represents the warmest area due partly to its southern location,
and to the proximity to the sea, partly to the dynamical
warming up™®f the prevailing winds running across the bordering
mountains

Dr.Ferdinand Bacsé.
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- 50 = The Mean July

Tempersture.

wur map, similesr to that of Jenuary represents effecti-
ve /nonreduced/ datz of teuperature, consequently it is bold-
ly conceived and does not enter into minute detsils in areas
of varied relief.The isotherms have been drawn from + 24° to
+ 16° by two degrees.Because of the comparatively small area
of the higher and thus colder points there was no possibility
for representing in detail lower temperatures than this. The
wzrmest territory of Central Eurcpe even during the summer is
the sdriatic coast.This fact is due teo its southern location
and the solar radiatidn which, in consequence of the prevail-
ing drought of this area, is very intensive,as well as to its
being protected by mountains from the north.The coast of the
Black Sea which is of a similer southern location,is somewhat
less warm,as the cooler winds from the north and northeast
are not prevented to penetrate here through the Denube Valley
and even alung the eastern edge of the Carpathians.Besides,
precipitation has an explicit summer maximum here,which is
connected with & certain increase of the clouds and decrease
of the solexr radiation. Even in the summer the coldest areas
are the most elevated regions of the mountains with a decline
of tempersture of 0.5-0.70 per 100 m, thus 5-70 per 1000 me-
ters. The isotherms follow a soﬁthwest and northeast course
without considering the variations caursed by structure and by
the pecuﬁiai location of the Adriatic.This is due to the fect
that the cool winds coming from the Atlantic become livelier
in the swmmer, consequently temperature gradually rises from
the northwest to the southeast.This decline in temperature

may be followed along the Danube Valley from hegensburg as far
as the Black {ea. These oceanic winds beginning in the early
summer /June/ and lasting in most cases to the middle of July
and even of August are called the EZuropean monsoon,and modify
the summer heat in the mejor parts of Centrzl Europe./ The
Adriatic coast is an exception./ During the suu.er the cool
high«pressure area of the sea penetrates the land causing a
decline in temperature of longer duretion and ruinfsll.In July
the monscon influence doesinof‘prove so efiectual as in June
and the summer drought exfegds from the region of the Kedi-
terranean and the Adriatic as far as the southern and south-
eastern edge of the Great Hungerien Plain, consequently the
heat is rising by the inereased radiation. The closed basins
and the interior of the great river valleys show in July a
lack of air-change being warmer than the bordering areas.The
relatively high temperature of the southern and southeastern
edge of the Great Hungarian Plain, and that of the section of
the Danube, and of the Maritse-, Drava- and Morava Valleys is
caused by both of these influences.

Dr.Ferdinand Bacsd.



MEAN JULY TEMPERATURE
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| AVERAGE VALUES OF EXTREMITIES |
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THE AMPLITUDO BETWEEN THE TEMPERATURE
OF THE WARMEST AND COULDEST MONTH
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54 The Annual Course of Temperature.

Accoyding to the regular change of the solar radia-
tion,temperature in Central Europe shows a decided annual course
In the map the annual‘temperature of 45 localities are indicated

"on the basis of several decennial averages.The line being simi-
‘1ar to the sinus curve and illustrating the variations,connects
the points which indicate the mean temperatures of each month

_The vertical line signifying 0°, 10°, and if possible that of
20° had ‘also been presenté&.

' = The temperature of this erea nas the January minimum

- /lower starting point of each isotherm/ and the July maximum in
common, which only in Varna and in the most elevated highlands
is shifted to kugust} The distance between the extreme values

is increasing from the southwast to the northeast./In Lesina
only 16°, in Kiev 24°./

The beginning and ceasing points of the more remark-
able values of temperature, their time of ﬁuration respectively,
had also been indicated by the map.Therefore we have presented
the length and the intensity of the frost period /dark areas/,
the length of the growing season beginning and ending with a 10°
mean temperature /base-lines of'the.dashed areas/, end finelly
thé period of the beginning of dog-days ythe portions of the
dashed areas above 20°/.

The frost period /mean daily temperature being be-
low 0°/ is missing at the Adriatic coast.Naturally complying
with the formation of relief, it is increasing from the south-
west to the northeast and in the Ukraine it is rather consider-
able,more than 3 month. The period of the growing season
/temperature above 10°/ is on the contrary 6-9 monthe at the
Adriatic, while in the Ukraine but 5 month. The period of a
mean temperature above 20° appears only to the south of Buda-
pest, in the Greai Hungarian Plain, and socuth of Chisinau in
Roumania, naturally having its largest kxpanse also at the
coast of the adriatic.

The annual course of temperature includes the
smaller periodical divergencies from the indicated regulaer line
determined by the meen ennual temperatures. /May and June dec-
line of temperature, warm weathe» ~® autumn./ These are only
s ily temperatures.



ANNUAL COURSE OF TEMPERATURE




56 Fumber of Frosty Days.

Frosty days are called the days in climatology
when temperature /at the height of 1.5 m above surface/ sinks
below 0° C, or étill deeper, thus the minimum being 0°. Our
map repreéents the annuel average number of frosty days;when
deducting these values from 365, we get the number of frost-
less days, which is one of the most important climetie fsetors
influencing vegetation.

The curves in the map connect places with equel
number of frosty days. The value of the curves is inereasing
by periodes of 20 days, thus the first curve includes places
with less than 26 frosty days, while the last one includes
those with more then 200 frosty days. The fewest frosty days
are to be found on the Dalmatian islands of the Adriatic
/Lussin-Piccolo one day/, they are the most on the Sonnblick
in the Alps at a height of 3000 m /313/.

The distribution of frosty days is due to three
factors: 1./ latitude, 2./ distance from the sea, 3./ height
above sea-level. /The wmaller differences of orographical
origin, the so-called microclimatic differences cennot be in-
dicated because of the scanty number of observatories amnd the
dimension of the map./ .

1./ In general, the number of frosty days is
increasing in accordance with the latitude.This can be best
noticed east of the 26° longitudinal curve; between 400 and
50° of the north latitude the number of frosty days is in-
creasing from 50 to 150; to the northern direction at the same
height the increase is about 10 days by degrees.

2./ The oceanic and continentsl influence is

-evidenced by the frogtlessness of the Adriatic and by the
frequency of frost increasing towards the ncrtheast./The in-
crease being 150 per 1000 km./ This accounts for the northwest-
southeast course of the 100° curve representing an average and
running in the Danube Valley. Thus this area is equally affect-
ed by the oceanic and continental influences.

3./ The wide variety is due to the changes of
height above sea-level.This ie caused by the fact that tempera-

ture is deelining in accordance with height in the free
atmosphere as well as in the highlands, it is asbout 1/2°

per 100 km. It may be calculated from the data that the num—
ber of annuel frosty days is increasing on an average by

35 per 500 meters, thus the increase being 7 days per 100 m.
/At the height of 100 m sbove sea-level the average is
80-100, at 500 m about 150, at 1000 m 2C0C, at 3C00 m the
number of frosty days is about 300./

From the point of view of frosty days the
Danube Valley has a rather uniform and relatively favourable
climatic location,as here the number of frosty days is gene-
rally between 80- and 120 yearly. /In some years a & 30 per
cent of fluctuation may be possible./

The_major part of the illustrsted data repre-—
sents several decennial average values corresponding to
international rules. However, in the absence of accurate
date in consequence of the many boundary changes taking place
in the First World War, it was impossible te secure the
homogeneity of periods. The data of the Austrian provinces
rare the results of so-called terminal /terminus/ observations
consequently they had to be rectified.

Dr. Zoltdn Berkes.
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The Amount of Amnual Rainfall.

The most prominent feature in cthe distribation of
rainfall of Central Zurope is the great sbundence of rainfall
of the mountzins coﬁpared to the relative drought oif the less
elevated areas, especially to thzt of the closed bacins.The
ridges of high mountains lying behind the Dalmatien coast
receive the most rainfsll; here, in some areas the annual

average smount of rzinfall exceeds even 3000 mm , /Karst,Kapella,

Velebit/, and above the Bay of Kotor if exceeds.even 4000 mm
/Crkvice/. An annual smount of rainfall exgeeding 2000 mm is
glso to be found in the southwestern portions of the Alps in
the Juli—ﬁips, /in the Gail-valley of the Alps and the Karavan-
kas/, further on in the regions of the Taurus ranges /Magas
Tauerns/ and of the S=alzburg aend Austrian Limestone Alps. The
gther high mountains of Central Europe, such as the Erz Gebir-
ilge", the Bohmer Wald, the Hungarian-lMoravian Border-mountains
and the Sudaten, the recsiuns of the Western Beskides and Tdtrs
Mountains, the Northeastern and Southeastern Carpathians and
finally the high mountains in the northern portions of the
Balkans receive a rainfall of 1000-2000 mm per year. In the
surroundings of the mountains, as well-as in the-basins bounded
by them, the ennual amount of rainfall is 600-1000 mm , the
interior of the basins and some of the valleysy and at length
the-Roumanian, Polish anhd Ukrainian plains have less rainfall
Then 600 mm ./The Bohemisn-Moravian Basin, the Great Hungarian
¥lain, and Little 21fdld,the Transylvanian baesins, further on
the korava cnd licritsa Valleys and the lower section of the
Danube Valley./ inother degree of dryness is indicated by the
dividing line meening a rainfsll of less than 500 mm , which
running across the midst of the Hungarian and Bohemian Basins
elong the counst of the Black Sea starting from Burgas, curves
almost as far as Jassi snd Kiev, and is continued through the
upper valley of the Dnyevr. The driest srez of Central Europe,
where the annual =mount of r=ainfell does not resch 400 mm ,
extends in = wide strip elong the Black tea from the mouth of
the Denube towzrcd the northeast.

The chief corndition for the appearence of precipi- ¢
tation is the rising of vapourous zir tides to a large ex-
tent. Rising nair-tides are usually formed on the windblown
slopes of the wounteins /relief-precipitation/, as the wind
blowing towsrd the mountains is compelled to rise on their
slopes. Thus most of the rainfall occurs on the slopes facing
the direction of the prevailing winds, end on the high ridges
receiving rainfall in case of e wind blowing trom a2ll di-
rections. The presence of vaporous air increases naturally

the amount of reinfall, most of the rainfall is therefore to
be found in the elevated portions of the mountsins lying near
the Adristic. On the Central Buropean coast of the Black Sea
the opposite direction of the prevailing winds, accounts for
dryness despite the evaporating surface being present /west-
erly end northwesterly winds . The presence of water-surface
by no mesns increaces the amount of reinfall.Rising air-tides
are also formed when new air-masses penetrate the arsa /front-
precipitation/. lamely in case the penetrating air is warmer
then the one being there, it is forced to rise along the
gentle slope over the cooler air-mass, as if it had not a too
steep mountain in its way /calm,regular rain or snow extend-
ing over lgrge areas/. In case the penetrating air is the
cooler one, it drives the warmer air-masses being there be-
fore itself up to the height, /cold waves, shower-like preci-
pitation, thundérstorm, hail/. Thirdly, rising airtides are
also caused by the warming-up of the air near the gfouhd-level,
the warmed-up air-iasses rise rapidly. In Central Europe, how-
ever, this uced to serve mostly to promote front-precipitation
However, this cause alone leads in most cases only to the for
mation of vain cumulys, should the stimulating effect of the .
penetrating air-masses be missing.

The winds blowing downwards from the mountains do
not bring rainfall into the area lying behind them, as the
sinking air-messes sre in connection with the dynamical warm-
ing-up of the air, consequently with the breaking-up of fhe
clouds; this is responsible for the drymess of the areas lying
behind the mountains, especially for that of the ba#iins closed
by all sides. /Rainshadow/ Such territories lying in the rain-
shadow are in Central Europe the region of Breslau behind
the Sudeten, the Bohemian and Noravian Basin, the valley of
the Upper Mura, the basins of the Carpathians, the deeper
valleys of the Balkans /Morava-Maritsa galleys/, the valley
of the Lower Danube lying behind mountains from the point
of view of the northwest wind, and the northern portion of
Roumenia. The scantiness of rainfall of the Polish and Russi-
an plains is primarily due to the lack of mountains causing
relief rainfalls, secondly to the rainsnadow which proves
effectual because of the Carpathians and the sudeten, and
a¥ length to the decrease of rainfall with the decline of
temperature from the south +o the north.

Dr.ferdinend Bacsd.



ANNUAL AMOUNT OF RAINFALL
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A T. THE SPRING RAINFALL E
(March, April, May)
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THE SUMMER RAINFALL

(June, July, August)
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THE AUTUMN RAINFALL

(September, October, November)
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THE WINTER RAINFALL

(December. January, February)
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64

" The Ainnual Course of Rainfall.

4

There is not a compietely dry month in this

area in the course of the year, and still lese = complete
dry season, s it is usual in lerge areas of other continents
The amount of ‘Tzinfall of late spring, being the most impor-
tent season from agriculturszl point of view /april,lay,dune/,
reaches or approaches - On an averasge of several decades -
150 ma even in the driest basins. The divergency from this
value is even in the -nost arid yeazrs at most 50 per cent,

The disgrame indicuted in our map illustrate the snnual amount
of reinfall of 61 localities of Cenirel Europe.

Three principal forms of the annual course may
be distinguished in Central Europe: the first one appears in
the aree cf the Atlantic Ccean: winter minimum /January/ snd

sumuer meximum /July/. It is clearly represented by Eger
/Bohamla/ The second cneis characteristic of the interior of
the continent:-winter minimum /January or February/, and
early summer maximum /June/, such as Kagyszeben. The third
one is the Hediterrenesn form: summer minimum JIuly-Angust/,
and autumm maximum /October—November/; ite most significant
representative being Scutari,

The July maximum influenced by the Atlantic
‘appears in the clearest form in the areas 1v1np north of the
Aips and the Carpathians. However, to the erut of the Vict
River 1t is mingled with one of & continentzl type,where June
and July compete for the maximum. /Tarnow has & July maximum,
whereas Lwéw and Tarnopol have a June maxiomm/ ¥ithin the
‘reage ¢f ihe Carpathians only Rassa hes a July caximum.The
June maximum proves most efiectuel in Transylvanis,suteide the
Garvathians it is mingled with other influences =znd forms.

Both the ccesnic and coniinent-l cc

rainfall sre charscterised by the swnier sonswon-roins wiieh
in the interior of the continent, however, co.e &00ner to &
alose *hsap in the weet, where stormy and reinfelle ocour even

in the middie of summer.The dry basins of Ceniral Furone re-

nsive 2t least 30 per csn® of the znnuel emount of reinfell
in the summer rionths /June, Tuly, busust/, more then in case
of en evenly fistributed rsinfell would be due to them. The
Alpe prevent thie in”luence completsly from penstrsiing into
the Adristic which on the conirary, has & summer minirum as
it es usually the cese on the entire cosstel area of the Ile_
diterreneen, It is .
weelker spring meximum, In the southern portionms of the Alpe
the two influences ere mingled, vhile =211 the thres ones are
mived in the iniericr of ile Cerpsthisn Besin, Iin 7le pleins,
/Ugyella and Budspest./ The recmote influence of the liediterre=-
neen Torm may be evidenced in Rutrenis too, vhers in the Ma-

ewnounded by the stronzer sutumn and hig

remarog Hountrins sprin-, summer snd sutwm meximum are ming—
led, /Kir-lrrezo/ On the dry cosctes eree or the Blsck Sea
beside the June marimum there ic ® glight increzge in sutum
ax well,

Tr. Ferdinend-Baced,



THE ANNUAL COURSE OF RAINFALL
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HUMIDITY IN JANUARY

The data give the amount of vapour per cent in relation to the whole capacity
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HUMIDITY IN JULY

The data give the amount of vapour per cent in relation io the whole capacity
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In order to characterise the distribution of sun-
1ight the hours of sunshine are given. The figures given in
our, map indi:ate the average ennual emount of ‘sunlight,calcu-
lated on the basis of several ygars'lobgervatione. The monthly
distribution and the annual course of aunligpt'are also given.
The circles represent areas with a possible total amount of
"sunlight; the white portions of the map indicate the actual
duration of sunshine. In our territory between 41° and 51 of
latitude the poseibla amount of sunshine shows an annual in-
crease of 15 hours towards the north.

The ectual annual amount of sunshine of the same
area, however, decreases to a larger extent towards ‘the north-
it diminishes from 2700 hours measured on the Adriatic coast
of the Bélkan Peninsulae to 170C hours measured in®the Polish
.Plain, the decrease thus being 100 hours by degrees of lati-

tude. .
In Central Europe the clouds greatly. increase

towards the north. Consequently, the duration of sunshine di-'
minishes. Moving towards the north, on an annual average;the
clouds show cne per cent increase in our territory.This in-
crease -of the clouds results in a decrease of about 100 hours
in sunshine. To the north of 46° of latitude there is no ob-
servatory to be found where the actual sunshine would exceed
50 per cent of possible sunlight; in the areas 1l,ing more o
the south, however, especially on the Adriatic coast, this
value mey reach even 62 per cent.

The distribution of -sunshine ie considerably in-
fluenced by relief. The Great Hungarien Plain, for example,is

an area more sbundant in sunshine,than the ranges of the South-

ern Carpethisns or the highlands of the Northern Balkans lying
more to the south.

The duration of sunshine is coneiderably influenced

by the differences in height above sea-level. In accordance

gnd
-with the increase of clouds with height the duration of sun-

shine decreases.
On an average one hundred meter difference in

" height is attended by an increase of clouds of one per cent.

At the Observatory of Fichtelberg sunshine scarcely éxcéeds
1200 hours and it does not reach even on the bonnblxck »1lying
much more to the south, 1500 hours per year

Relief conditions exert a considersble influence
also upon the annuel course of sunshine. In the annual course
the maximum of sunshine is to be found in July and Auguét,
and the minimum genefally in December. In the mountains,how-
ever, in consequence of the greater average level .of summer
clouds the cloudiness is greater than in winter.Consequently,
the summer maximum of sunshine diminishes to 2 large extent
in the mountains; this accounts first of all for the less
amount of sunshine of the mounteins. At the same time the
sunshine of the winter months - for example, on the Sonnblick
and also on the Kékes of 100C m - exceeds the amount of san-
shine observed in the lowlands. It is due partly to the lower
level of the winter clouds and the frequency of fogs in the
plains, while the peaks very often rise a few hundred meters
high out of the fog or out of the lower blankets of clouds.
This especially occurs in January when a high-pressure aresa
lies, for the most part, over Central Europe. The result of
this cleer, and in the plains foggy weather is the fact that

. the peake receive sunchine even then, when below in ‘the plains

because of the fog, the weather is cold and clouded. [i.e.
inwversion in temperature/

Dr.Francis Fdthy.



ANNUAL AMOUNT OF SUNSHINE

Data indicate the hours of sunshine. Whole area of circles denotes the hours of possible sunshine
their white section the hours of actual sunshine
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70 rol Preeipitetion and Clouds.

L4

The annual amount of rainfall has but relative
values. Its importance is modified by temperature.In case of
a higher tempersture, for example, the same amount of rainfall
contains s humidity of less.value from the point of view of
vegetation. It is importent ,therefore,to observe to what an
extent the period of culmination of rainfall does coincide
with that of the highest temperature.The relstion between-
crecipitation and temperature may be also measured by the
vapour contents of the air. The data of vapour contents illus-
trate the fact that the basins and lowlands of Central Burope
- with the exception of the Mediterranean coastal area - are
much drier in the summer than in winter, in spite of the fact
that they receive the major part of their rainfall in suumer.

Beside the relationships betweeh precipitation and

temperature, from the point of view of agriculture the relation-

ships between clouds and precipitation, or which is the sane,
between sunshine and reinfall is not indifferent either.The
great smount of clouds in the course of the year does not mean
necessarily a large emount of rainfall and the latter little
sunshine. In the liediterrenean the slopes facing vertically
the "direction of the winds receive even in a comparatively
less cloudy weather a large amount of rainfall, while in the
northern lowlands having plenty of cloudy weather there is
little precipitation. Prom the point of view of the relation-
ship between precipitation and clouds there is a contrasted
situation to be found in the highland areas being under west-
ern climatic influence, as well as 1n the flat lands around
the Black Sea. The former ones have plenty of cloudy weether

and much ra:nrfzll,the latter ones few clouds and a small amount

of rainfall.

The great aswount of sunshine is especially fa-
vourable 4o the fruits and flowers. This accounts for the
large amount of fruii of the lMediterrsmean.This also accounts

for the abundance and the fine quaelity of fruit in the middle

portions of the Great Hungarian Plain, for the large guanti-
ty of fruit found in the region lying at the outer feet of‘
the vast southeastern curve of the Carpathians, as well as
for the rose-o0il region lying at the southern feet of the
Balkan lountains.

The map representing the connection between
precipitation and clouds gives a clear idea of*the different
types of climate meeting in the Carpathian Basin and around
it. The four types illustrated in the map embrace the large
basin. The different types are mingled the most in the basin
itself. The map also illustrates the difference between the
climates of those dry basins of Central Europe which show
the same or similar values of temperature and precipitation
in many points. The center of the Bohemian Basin receives
precisely the same smount of rainfall as the body of the
Great Hungerisn Plain and the middle portion of the Roumanian
Plain. In the first and the latter one, however, there are
more clouds and less sunshine than in the Great Hungarian
Plein. The latter one is an especially favourable island in
Central Europe from the point of view of sunshine, the eco-
nomical importance of which is evidenced by the quantity and
fame of the Hungarien fruit, and which is going to gain in
importance, when the irrigation works of the Hungarian Plain
will be finished,



PRECIPITATION AND CLOUDS

1. SOK FELHO . | 1. Many clouds, little rainfall 3. Many clouds, much rainfall )
> Keves FeLyi 2 Few clouds, little rainfall 4. Few clouds, much rainfall SAPADEK ( 60<,1000 <)
First figure: clouds, per cent Second figure: Rainfall mm CSAPADEK (50> ,1000<)
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