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Abstract: The aim of this study is to point out the basic climate modificators and types in Montenegro. Rarely
could you find such a small area with more climate types and several subtypes and varieties as it is the case here. In
the Part one of the study the most important climate modificators in Montenegro have been discussed, such as:
mathematical — geographical position, relief dissection, atmospheric circulation and the Adriatic Sea. Atlantic and
Mediterranean aquatories and Eurasian landmass play an important part in climate modification in the area of
Montenegro. These vast areas represent the source of atmospheric action centres and air masses.
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Introduction

Montenegro is the country of diversity in all aspects, including climate. There is a
real "climate archipelago”" here where Mediterranean and sub-Mediterranean climate types
change into temperate continental, continental, sub-Alpine and Alpine climate type. This is
the direct consequence of the geographical position, relief, dissection, movement and
confrontation of air masses with different physical characteristics, vicinity of the sea, terrain
types and other factors.

Climate is the basic physical component of geographic environment which affects
other elements: soil formation and texture, water abundance on the land, relief forms
(fluvial, karst, acolian and glacial), biodiversity, etc. Considering that the weather and
climate are significant determinants of the whole human life, this study tries to give the
basis for further research within other sciences and economic activities-waterpower,
engineering, tourism, agriculture, energetics, spatial planning and other activities important
for the development of some places in Montenegro as a whole.

Database and research methodology

Hungarian Weather Service developed two software packages for homogeneity and
extrapolation research of meteorological data series, MASH and MISH methods. Original
versions of both software packages are modified (Szentimrey, 2003; Szentimrey, Bihari,
2007), and the final versions were presented by the authors within the training called
"Application of climatological methods for interpolation and homogeneity", which was held
from 2 February to 5 February in 2010 in Budapest. Having tested several methods for the
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purpose of uniformity, World Meteorological Organization (WMO) suggested that MASH
v3.02 and MISH v1.02 should be used.

Both methods were used in this research. These methods use Kriging algorithms
for interpolation of the missing value is estimated in grids of 100 x 100 m according to the
database obtained from all neighbouring stations. Both air temperature data and
precipitation amount data taken from 10 main stations and 13 climatological stations were
synthesized in the final analysis. Climate types extracted according to the data taken from
the last climatological standard period (1961-1990), and extreme values of temperature and
precipitation were given for almost the whole period of instrumental observations in
Montenegro (1951-2010). Locations of whole weather stations included in this analysis are
shown in Figure 1.
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Figure 1. Locations and altitude of weather stations included in the analysis

Besides general scientific methods (analysis and synthesis), Walter Method has
been used in the research procedure. The main characteristic of this method is a specific
relationship between temperature and precipitation curves.

Basic Climate Modificators of Montenegro

The climate of a certain place or region is affected by numerous factors. Climate
factors modify solar or mathematical climate and turn it into real (physical) climate. They
can be divided into three basic groups (Milosavljevi¢ M., 1990):

1. Astronomical climate factors are: Earth’s rotation and revolution, that is, the
change of the angle at which the sun rays hit the parallel during the day and a year.

2. There are numerous geographical factors: latitude, influence of water objects
(oceans, seas and lakes), relief characteristics, soil type, human activities — construction of
settlements, accumulations, change of plant cover.

3. Meteorological climate factors: global circulation of the atmosphere, that is,
characteristics and transformations of air masses, action centres — baric systems, air
composition — water vapour amount, CO,, aerosols (dust, soot and ashes particles).

If we wished to rank these factors according to the influence they have on the
climate of Montenegro, we could classify them into two groups: first-class macroclimate or
climate modificators and second-class microclimate or climate modificators. The first ones
determine the basic characteristics of Montenegro climate region. They include:
astronomical factors, the Mediterranean and Adriatic Sea influence, air masses, action
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centres and relief. The others modify local climate and cause the formation of microclimate
within the mesoclimate — micro relief, terrain type, vegetation type, soil type, etc.

Latitude

Climate is the word derived from Ancient Greek ’’klima’’, meaning inclination,
that is the angle of incidence of sunrays (Duki¢ D., 1999). In other words, the insolation
intensity, therefore the outgoing longwave radiation, that is, surface warming rate and as
well as the warming rate of the air above the surface depend, above all, upon the size of the
angle of incidence of sunrays. The bigger the angle is, the more intensive the warming. If
the angle of incidence is smaller, the same beam of rays will light up and warm bigger
surface so, quite logically, there will be less warming. Consequently, warming intensities lie
in an inverse proportion with the sunlit surfaces.

On the basis of what is said above, it can be concluded that the data about Sun
height above the horizon and the length of the daylight generally represent a index of a
certain place or region. The angle of incidence changes during the day and year. It is the
consequence of the rotation, revolution and spheroid shape of the Earth, obliquity of the
ecliptic in relation to the Sun’s equator (23°33") and the orbital axis inclination toward the
Earth’s orbital plane (66°33"). These are the primary factors that cause an unequal
distribution of light and heat of the Earth’s surface.

The value of the angle (y) of incidence of Sun rays on the parallel is calculated by
the formula (Penzar et al., 1996):

siny =sing-sind +cos@-cosd -cos @

¢ - latitude;

O - declination, i.e. the angular height of the Earth above or below the Sun
(celestial) equator plane. The values of the declination for each day in the year and certain
location can be found in astronomical tables. Declination ranges from + 23°27’. The highest
value is at noon local time during the summer solstice, 8 = 23°27".

o — solar hour angle. At noon at true solar time' ® = 0, and it increases 15° each
hour.

The difference between the northernmost (43°32") and southernmost (41°51") point
is 1°41', which means that the mean parallel of the field to which the territory of
Montenegro belongs is @ = 42°41°30”N. On that parallel, at noon local time, applying the
above formula, during the summer solstice, sunrays fall at the angle of 70°45°30” (90°-
42°41°307+23"27°), while during the winter solstice that angle is 23°51°30” (90°-
42°41°307-23%27"). The height of the Sun at noon above the horizon of the mean parallel
during the equinox (spring and autumn) is 47°18’30”. In the latter mean point
(42°41°30”N), the longest daylight lasts for 15 hours and 20 minutes (21 June), the shortest
is during the winter solstice (21 December), 9 hours, while the time interval between the
sunrise and sunset at the beginning of spring and autumn is about 12 hours.

The influence of the angle of incidence of sunrays, that is the influence of latitude
on the heating rate is well explained by the Lambert Law, which says: heating intensity on
horizontal surface of 1 cm? is proportional to the sine of an angle at which sunrays fall on
that surface, and it is consequently proportional to the cosine of latitude (Duci¢ V.,
Andelkovi¢ G., 2006).

Montenegro is located south from 45™ parallel (Figure 2), that is, in the southern
part of the north climatic temperate zone. Thanks to that, there is a normal shift of night and
daylight, and this region gets moderate amount of heat. Mathematical-geographical position

' When o = 0, this formula is used: y = 90 — ¢ + 6.
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and the fact that this region represents the baric deformation field, as well as the vicinity of
the sea and a considerable dissection of relief are primary factors of climate formation in
Montenegro.

Figure 2. Geographical position of Montenegro in the Mediterranean

According to the angle of incidence of sunrays, it can be said that it is particularly
large during the summer, which causes high heating intensity on the surface, as well as
heating intensity oh the air above. There is a significant heating intensity of the surface in
the midseason and it is not insignificant in the winter, either.

It should be emphasized that the heating rate of the surface and, thus of the air
above it, doesn’t depend only upon the angle of incidence of sunrays and the length of
insolation, as well as upon latitude. The influence of relief (the height above the sea level,
exposition and terrain tilt), cloudiness, air translucency, the amount of water vapour and
other factors which have a direct or indirect influence on the heating condition of the
surface and air isn’t irrelevant, either.

Adriatic Sea

Vast aquatories of the Adriatic and Mediterranecan Sea, as well as Eurasian
landmass play a great part in climate modification of Montenegro. These vast areas
represent the original source of atmospheric and air mass action centres. The Atlantic and
the Mediterranean Sea represent also an extremely important source of humidity. The Alps
and Dinarides hinder the movement of air masses from the west toward the east and from
the Mediterranean toward the north. Among geographical factors, the nearest aquatories —
the Adriatic Sea and Skadar Lake, relief and the general terrain type play an important part
in Montenegro climate. Rivers and other lakes have, spatially, an insignificant influence on
most climate elements. Their influence is visible only in the close littoral zone.

The Adriatic is a warm sea. Maximum water temperatures are recorded in August,
and minimum in January. During the summer months the southern Adriatic’s surface water
temperature reaches 28°C. In the coastal areas, in Budva and Herceg Novi, the average
water temperature ranges from 25°C in August to 13°C in February.

Besides the geographical position, the warm eastern Adriatic current, which comes
from the Mediterranean Sea through the Strait of Otranto and moves along the coast with
the average speed of about 7 km per day, has an influence on the Adriatic’s water

Due to different physical characteristics, the Adriatic Sea and the surrounding
landmass get warm and cool at different speeds. The specific heat capacity of water is
significantly bigger than of land. Sea water is partly diathermal and, finally, convective
water currents have a significant importance in thermal processes. From these reasons, the
influence of insolation on the Adriatic’s water is recorded up to 20 m during a day, that is,
up to 70 m during a year. During the summer the Adriatic accumulates about 199 250 J/cm”
of heat’. The same heat energy transmits back during the cold half of a year. The thin

% The data obatined by the equation of heat balance in soil (Ducié¢ V., Andelkovié¢ G., 2006).
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surface layer of the land is the most heated one during the insolation — (the so-called)
absorption active layer. The transmition of heat to the deeper layers of the land is slow, only
from one particle to another. The data analysis obtained from the weather stations in
Montenegro where the soil temperature is measured shows that the temperature variations
of the soil are recorded up to 50-60 cm in average during a day, that is up to 10-12 m depth
during a year (the data obtained by the Fourier heat equation). In an average year, the
amount of accumulated heat is about 9702 J/cm?, which is 20.6 times less heat than the heat
accumulated by the Adriatic.

The Adriatic Sea is heated slowly and weakly in the warmer part of a year but has
a significantly bigger heat capacity than the land of Montenegro. It also gets colder more
slowly than the land in the winter. That’s why the Adriatic accumulates more heat in the
summer than the land. Heat accumulated by the land radiates from the Earth until the
midwinter time and therefore minimum temperatures of the surface land layers are recorded
in January. The sea water records a heat loss almost from the beginning of the spring.
Therefore, minimum temperatures of the Adriatic’s surface water are recorded from the end
of February to the beginning of March. From these reasons, the sea is warmer in the winter
and colder in the summer than the land. These differences in the heat condition of the
surface have a big influence on the heat condition of the air. The air above the land is much
warmer than the air above the sea surface in summer in the same latitude. It’s the other way
round in the winter. That way, the Adriatic Sea, particularly in the narrow coasted part of
the land, becomes a significant climate regulator soothing winter cold and summer heat
(Buri¢ D. et al., 2007).

The Mediterranean Sea and its inner Adriatic Sea are a significant source of
humidity. Air masses coming from the southern quadrant and passing over this vast
aquatory get moisture and bring a great amount of precipitation to the major part of
Montenegro, particularly to mountainous hinterland of Montenegro littoral. Crkvice (937
m) located on the slopes of Orjen Mountain, most probably the wettest place in Europe®,
receives nearly 5 m of rainfall in an average and in rainy years even over 8000 mm.

Relief

The relief is one of the significant climatic factors, especially if it is dissected, as in
Montenegro (Figure 3). The main characteristic of the relief in Montenegro is a sudden
altitude change at small distances. The relief influences the climate by its macro and meso
forms. The mountains and ravines, as macro forms, have a multiple influence on climate:
direction of extending, altitude, dissection, exposition, etc. Special climate characteristics
come from river valleys and saddles in mountain systems. The direction of extending of
mountain ranges has the biggest influence on the climate in Montenegro, as well as the
dissection of relief and altitude. Other relief factors have less influence, i.e. microclimatic
(Buri¢ D. et al., 2007).

The altitude difference between the lowest point (0 m, the Adriatic Sea) and the
highest one (Zla Kolata peak, Prokletije mountains) is 2534 m. With altitude increase the air
temperature drops. The values of temperature gradient depend on the current synoptic
situation. In higher regions, at the condensation level, the frequency and the precipitation
amount is greater. The height of condensation level rises from the south to the north.

* Specific discharge within the drainage basin of the Norwegian river Norddalselva is 188 1/s/km?, a Europe
maximum. According to this and other data and using the appropriate formulas, it is estimated that the precipitation
amount is 6 550 mm (Duki¢ D., Gavrilovi¢ Lj., 2006).
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Figure 3. Three-dimensional image of the relief (3D model) in Montenegro (Buri¢ D. et al., 2007)

In other words, the precipitation amount rises on the mountains near the sea with
altitude increase up to about 1100-1150 m, and then drops. On the mountains far away from
the sea, the precipitation amount is rising with altitude increase up to about 1500-1600 m,
and then drops. The length and the intensity of insolation, as well as outgoing radiation,
depend on the relief. The southern slopes of hills receive the highest amounts of heat while
other expositions receive smaller amounts.

Air circulation

Montenegro is located in temperate latitudes where the weather is mostly due to a
shift in air masses. The shift is a part of general and regional atmospheric circulation, that
is, by the large-scale vortices- cyclones and anticyclones. These factors, besides the latitude,
relief and the Adriatic (Mediterranean) represent the most important factors which influence
the weather and climate in Montenegro.

General atmospheric circulation causes a continuous zone distribution of air
pressure. Montenegro is located between two permanent active and action atmospheric
centres which have dynamic origins — the Azores High (area of high air pressure in
subtropical latitudes) and the Icelandic Low (area of low air pressure in subpolar latitudes).
This position of Montenegro causes intensive circulation of air masses over the country,
that is, the exchange of tropical air from low latitudes and polar air from high latitudes.

Unequal heating of vast landmasses and water bodies causes the development of
seasonal action centres. Montenegro is located among such baric centres of the atmosphere.
In eastern, northern and central parts of Eurasia the temperature drops down to 50°C below
zero. The long-lasting stability of the atmosphere and the coldness cause the development of
the Siberian High. The ridge of this anticyclone stretches far westward and south-westward.
In that period of the year air pressure over the warm Atlantic is low. Montenegro is then
under the influence of the Icelandic Low. In the summer, due to the movement of the
subtropical ridge of high pressure northward and the cooling influence of the Atlantic, the
Azores High dominates. Both during the summer and winter, due to these differences in
distribution of air pressure, Montenegro is alternatively affected by the Atlantic and
Eurasian landmass.

The weather conditions over the Mediterranean Sea are similar to the Atlantic. The
air pressure over the Mediterranean in the colder part of the year is low. The Mediterranean
is also well-known for an intensive cyclonic activity, particularly its western part and the
region of the Gulf of Genoa. Although, during the winter, contrary to the average
conditions, the high pressure field may develop over the Balkan Peninsula. The weather is
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nice then and the stability of the atmosphere may last for many days. In the summer, the
Mediterranean is under the influence of the Azores High which causes long-lasting weather
stability. The weather and climate in Montenegro is also affected by the warm air streams
rich with desert dust from North Africa.

According to these facts, the Icelandic and Mediterranecan Lows, as well as the
cyclones which develop in the Gulf of Genoa have the greatest influence on the weather in
Montenegro. In the summer the Azores High, in the winter the Siberian High and the
anticyclones over Central and East Europe and over North Africa affect the weather in
Montenegro, too. The centre of Icelandic Low is usually over the North Sea or Norwegian
Sea. It usually reaches Montenegro with its south-western periphery and then the strong
south-western high altitude streams develop. In such synoptic situations a long-lasting
rainfall occurs- 4 to 6 days.

The Mediterranean Low has a seasonal character. To be more precise, these are the
sequences and series of depressions coming from the west, most often over the Bay of
Biscay and the Garonna Valley and move forward to the Gulf of Lion and to the Ligurian
Sea. The cyclones in the Mediterranean usually come from the well known area of
cyclogenesis in North Africa (Algeria and Tunis) and they develop under the influence of
the big Atlas mountain range. The track of the cyclone divides into two parts in the Ligurian
Sea and in the Gulf of Genoa. One part moves southward toward the Tyrrhenian Sea. A
bigger number of cyclones from the Ligurian Sea keep moving over Lombardy to the
northern Adriatic. In the Gulf of Rijeka this track divides into three parts. The weather
conditions in Montenegro, particularly in the southern region are influenced by the track
moving along the southern Adriatic — Vd track, according to Van Bebber (Milosavljevi¢ M.,
1972, pp. 187). It should be pointed out that, according to the movement patterns, cyclones
are characteristic for the southern Adriatic, too (Radinovi¢ B., Lali¢ D., 1959). Cyclones
from the Ligurian Sea and the Gulf of Genoa bring abundant precipitation to the coastal
area and central parts of Montenegro, particularly by the end of autumn and at the beginning
of winter. The area of low pressure is often developed over the Adriatic Sea and western
Mediterranean.

The Gulf of Genoa is a significant area of cyclogenesis. Cadez M. (1964) points
out that the cyclones which develop in the Gulf of Genoa belong to the group of orographic
cyclones because they are formed under the influence of the Alps. The Genoa cyclone
doesn’t last long, but it develops and dissipates fast. When it is active, precipitation in the
southern part of Montenegro (Podgorica — Skadar ravine and coastal area) doesn’t last long,
1 to 3 days, but it is more intensive. During the development of the Genoa cyclone, winds
are blowing from southern and south-eastern direction, sometimes in gusts and they are
very strong.

Besides the Ligurian Sea and the Gulf of Genoa, there are other significant areas of
cyclogensis: northern (the Gulfs of Rijeka and Trieste) and southern Adriatic, the
Tyrrhenian Sea and Aegean Sea. The cyclones which develop in the Pannonian and
Romanian Plains and in the Black Sea are less significant for the weather in Montenegro.

Contrary to the cyclones which develop on the main fronts (these cyclones in tepid
latitudes develop on polar and arctic front), anticyclones develop and maintain either by the
radiational cooling of air over vast areas — thermal anticyclones, or by the air inflow into the
higher layers of troposphere — dynamic anticyclone in the subtropics or by both reasons —
thermodynamic anticyclones.

The Azores High is a permanent active centre of atmosphere, it is rather stable and
it brings clear and warm weather. Summers are warm due to the high clearness of the sky
and in lower regions are even warmer. The centre of the Siberian High is often in Yakutsk
region. It is quite large and stable with the atmospheric pressure in the centre often above
1040 millibars. It belongs to the group of thermal anticyclone and it is active in the winter.
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In the winter the ridge of this anticyclone sometimes extends over the Balkan Peninsula. In
such conditions, when the anticyclone above the Central Europe is active and the cyclone
above the Adriatic Sea and western Mediterranean is also active, high values of baric and
temperature gradients are present over the Balkan Peninsula, especially over Montenegro.
In these synoptic situations in Montenegro an intensified and at moments strong wind that
originates in the north blows in gusts.

The anticyclone above the north of Africa and the depression in the north
Mediterranean cause the wind to blow from southern or south-eastern quadrant in the front
part of the cyclone. What happens in these air circulation conditions is that the warm and
dry air rich in desert dust becomes taken from the Sahara. Then in major parts of
Montenegro, especially in southern parts, the rain is dusty and yellow.

The weather is just like the coming air mass, hot or cold, moist or dry
(Milosavljevi¢ M., 1972). This shows the importance of air masses for the weather and
climate. Therefore, it can be concluded that the circulation of the atmosphere represents one
of the major meteorological factors, if not the most important one, which affects the
weather.

As it is said above, Montenegro represents a deformation field because it is located
in the middle and between the permanent and seasonal baric centres. The central position of
Montenegro causes the transition and confrontation (mixing) of different types of air
masses. Cold polar and warm tropical air penetrates this region. The cold polar air mostly
comes from Fenno-Scandinavia or Central and Eastern Europe, also from temperate or
higher latitudes of the Atlantic Ocean and from Siberia (though rarely). The warm tropical
air originates from the Azores, the Mediterranean and from North Africa. It is clear that
cyclic changes of the basic types of atmospheric circulation in the northern hemisphere
cause certain hydrothermal deviations in Montenegro and elsewhere.

The scientific opinion has certain doubts that the possible anthropogenic
greenhouse effect causes the changes of the atmospheric circulation (IPCC, 2007; Enfield,
Cid-Serano, 2010). But many researches point out that the atmospheric circulation is under
the influence of the oscillation of natural factors (Delworth, Mann, 2000; Duci¢ V.,
Radovanovi¢ M., 2005; Ducic et al., 2007; Lindzen, Rondaneli, 2007; Duci¢ V., 2008;
Baldwin, Thompson, 2009; Buri¢ D. et al., 2011; Ducic et al., 2012; Muller et al., 2013).

Two extreme examples could describe in the best possible way the influence of
circulation processes on weather in Montenegro. The first example shows extremely high
temperatures during the summer of 2003 and especially 2007, and the second extremely
high precipitation in 2010.

’Blocking patterns’’ are often formed over Montenegro and all over the region
during the summer causing stable weather for a long period of time. A particularly blocking
situation happened during the July of 2007 and the second half of August the same year. The
cause of the heat waves was the strong high pressure field. The warm air from the south and
southeast amplified the strength and maintenance of the heat wave which caused extremely
hot weather in Montenegro. The amplification of thermobaric ridge in the high altitude air
stream from southwest caused the advection of warm air and temperature increase from day
to day (Figure 4, left). There were eight consecutive days with daily temperature maxima
above 40°C in Podgorica from 16 July to the end of August. There were significant heat
waves during these two months (interval of 5 days consecutive with temperature maximum
higher than 5°C relative to average daily maxima). The air temperature reached peak values
in many parts of Montenegro during the year and since the beginning of instrumental
observations, mostly on 23 and 24 August in 2007, when absolute temperature maximum
reached 44,8°C (24 August) in Podgorica.
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UnkaSevi¢ and Tosi¢ (2011) point out that a heat wave hit Serbia during the period
from 14 to 24 July, 2007. The air temperature reached 44,9°C in Smederevska Palanka that
year. This is the absolute temperature ever recorded in Serbia.

The second example of these circulation processes which affected the weather
occurred in 2010 when floods were reported for three times in Montenegro — in January,
November and December. According to the available data, this is so far the maximum
occurrence of this weather condition in one year. The high altitude air streams in barometric
depressions have a bigger impact on precipitation rather than surface air streams. When the
region of Montenegro is under the influence of extended and deep baric trough and strong
cyclonic circulation on the surface, the weather conditions are unstable and with high
amount of precipitation. Such an atmospheric structure (strong surface and high altitude
circulation) dominated by the end of 2010. During the November and December of 2010, a
series of cyclones caused the high amount of precipitation in major parts of Montenegro.
The precipitation sums during these two months caused that the year of 2010 was the wettest
year in Crkvice, Bar, Podgorica, Niksi¢, Cetinje and Zabljak, and the second in sequence in
Herceg Novi, Ulcinj and Kolasin. The total precipitation amount in 2010 varied from 664
mm in Pljevlja to 9105 mm in Crkvice.

The synoptic situation on 30 November and 1 December in 2010 was characterized
by a strong southwest stream within the high altitude trough and by the cyclogenesis in the
Ligurian Sea and the Gulf of Genoa (Figure 4, right). This cyclonic activity caused high
amounts of precipitation in many parts of Montenegro, storm and strong winds from the
south which blew in gusts and hot weather for this time of year. During the period of 30
hours, from 7 o’clock a.m. on 30 November to 1 o’clock p.m. on 1 December almost all
meteorological stations in southern and central parts registered above 100 mm of
precipitation. The highest amount of rainfall was recorded in Crkvice (719 mm) and in
Cetinje (384 mm). The hydrological situation was further deteriorated by the melting of the
snow cover in higher mountain regions with the snow cover heights from 10 — 50 cm.

01DEC2010 00X
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Figure 4. The structure of the atmosphere on the sea level and S00 hPa height on 24 August 2007 (left)
and on 1 December 2010 (right)

Such a meteorological combination — high amounts of rainfall and the melting of
the snow cover in upper (mountainous) parts of river basins caused the sudden influx of
water in lakes and river troughs, that is the flood stage increase on hydrological objects and
floods unheard of in flat regions near the underflow of the Moraca River — the southern part
of the Zeta Valley. Floods were present in the coastal area of the Bojana, Zeta, Lim River
and in the Niksi¢ Karst Field (Buri¢ D. et al. 2014).
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Conclusion

The geographical position, the atmospheric circulation within the cyclonic and
anticyclonic activity, morphological characteristics and the sea vicinity are the primary
factors which have an impact on the climate in Montenegro. The warm air which comes
from the south gets moisture over the Mediterranean Sea and the Adriatic Sea so that
sudden streams cause the winter to be moist, mild or moderate cold in lower altitudes. The
continental influence comes from the north, mostly in the winter as cold and dry air (north
wind). The Mediterranean lows and Icelandic Low have a great impact on the weather and
the climate of Montenegro, as well as the anticyclones with their centres over the Azores,
Central and Eastern Europe and sometimes the Siberian High. The great clearness of the
sky, limestone barren lands, especially in south-western parts of Montenegro, same as
boulder sand terrains in the Podgorica ravine cause the air and surface to get significantly
warm, so the summers in lower altitudes become very hot and mostly dry.
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KJIMMA IPHE I'OPE: MOJIU®UKATOPHU U TUIIOBHU - ITPBU JEO

JIPATAH BYPUR', BJIAZIAH JIVLIMR?, JOBAH MUXAIOBUR?

! Xuopomemeoponowxu 3as00 Ljpne Iope, IV nponemepcke 19, Ilodzopuya, Ljpna I'opa
’Vuusepsumem y Beozpady — Ieozpagpcxu paxynrmem, Cmydenmcku mpe 3/3, Beozpad, Cpbuja

Caxerak: 1{usb oBor pana 610 je 1a ce ykaxe Ha 0CHOBHe Moaudukarope u tunose kiume Lpre I'ope. Morio 61
ce pelint a je peTko Izie Ha MameM HPOCTOPY 3aCTYIUBCHO BHUIIE KIMMAaTCKHX THUIOBA Ca HEKOJIMKO MOJTHIIOBA U
BapujereTa Kao IITO je TO OBAe. Y IPBOM Jey paja pa3MaTpaHH Cy Haj3Ha4ajHHju Moanduxaropu kiume Llpae
I'ope, a To cy: mMaremMaTH4Ko-reorpa)ckKy MOJOXKaj, PANIYIAKEHOCT M JHCENUPAHOCT pesbeda, LUpKyranuja
aTMocdepe u Janpancko mope. Benuky ynory y monudukoBamy kiume Ha npoctopy Lipue ['ope numajy akBaropuje
Atnantuka u Cpemo3emMHOr Mopa, kao u EBpoasmjcko komHo. OBa OrpoMHa IIPOCTPAHCTBAa IIPEACTaBIbAjy
M3BOPHIIHE 00IaCTH aKIMOHUX [IEHTapa aTMoc(epe U Ba3IyLIHUX Maca.

Kibyune peun: knuma, Moaudukaropu, tunosu, Kenen, Lipna I'opa.
YBoa

Ipua opa je 3eMiba Pa3HOBPCHOCTH y CBAKOM IOTJIEAY, 1a U kiumatckoMm. OBfe
ce 3amaka IpaBy ,,KIIIMATCKH apXHUIenar”’, TIe ce ca MEIUTEPAHCKOT B CyOMeIuTepaHCKOT
mpena3d Ha YMEepPeHO-KOHTUHEHTAIHU, KOHTHHEHTAIHH, CYOIJIAHUHCKU U TUIAHMHCKH THIT
knuMme. To je mocienuiia BEHOT TMOJI0XKaja, PAIlwIalbeHOCTH U TUCCIUPAHOCTU pesbeda,
NpeMelTama U CydesbaBarba Ba3AylIHUX Maca Pa3IHYuTUX (PU3UUKUX OcOOMHA, OIM3HHE
Mopa, KapakTepa Mojjore u Apyrux ¢axropa.

Kiuma je ocHOBHA (pu3nuka KOMIIOHEHTa reorpadcke cpefrHe, Koja uMa yTHIaja
Ha OCTajle eJeMeHTe: (GOopMHpame M CacTaB 3eMJbHINTA, OOraTCTBO BOJAE HA KOIHY,
dbopmupame mojeqUHHX OONMKa pesbeda (PEUHUX, KPAIIKUX, COJNCKHX, JICAHHYIKHX),
Ouonmeep3uter utha. C 003UPOM Ha TO Ja Cy BpeMe M KiIMMa 3HadajHE JCTCPMHHAHTE
LEJIOKYIHOT JKMBOTA JbYAH, OBUM pagoM CMO MOKyIIAId Ja JaMO OCHOBY 3a Jajba
npoy4yaBamba y OKBHPY IPYIMX Hayka M OPHBPEIHUX JACNATHOCTH - BOJOIPHBPEIH,
TypH3MYy, TOJBOTIPUBPEIU, CHEPrEeTHIIN, INIAHUPALY MPOCTOpPA U JAPYTHM JEIATHOCTHMA O]
BaKHOCTH 32 pa3Boj nojeauHux Mecta u Lpae ['ope y nenunm.

Baza nogaraka 1 MeTo0JI0THja HCTPAKNBAKLA

Mabhapcka wmereoposonika ciyxba je pasBwia jaBa coTBEepCcka IakeTra 3a
UCIIUTHBAkE XOMOTCHOCTH M €KCTparoJialiijy HU30Ba METEOpOJIoIIKuX nojgaraka, MASH u
MISH wmeton. [IpBobutHe Bep3uje oba codrBepcka makera cy Moaudukopane (Szentimrey,
2003; Szentimrey, Bihari, 2007), a xoHauHe cy ayTOpW NPE3CHTOBAIN y OKBUpPY OOyKe
,IIpUMeHa KJIMMAaTOJOMIKMX METOAa 3a HWHTEpIOJaljy M XOMOTeHHW3auWjy’’, Koja je
onpkaHa of 2. o 5. ¢edpyapa 2010. rogune y Bymummnernntu. HakoH TecTHpama HEKOJIUKO
METOJIa 3a OBE HAMEHe, a Y IIIJbY jeHo0Opa3HocTH, CBEeTCKa METEOPOIIONIKA OpraHU3aLija
(WMO - World Meteorological Organization) je npenopyuria kopuimherse MASH v3.02 u
MISH v1.02.

3a motpebe oBOTr pama mpuUMemeHa cy o0a MeTtoma. IloMeHyTH MeToam KopucTe
Kpurusr anroputme 3a HHTEPIIONALMjy U Ha 0a3H IMojaTaka CBUX OKOJHHMX CTAHUIIA BPIIH
ce mporeHa Henocrajyhe Bpegroctn y rpumosumMa ox mo 100 x 100 m. ¥V ¢punanHy aHamu3y
CHHTETHU30BaHH Cy MOJIAllK O TEMIIEpaTypH Ba3llyxa U KOJMYMHU NajaBuHa ca 10 riaBHUX U
13 KJIMMATONOIIKMX CTaHWIA. THIOBM KIMMara Cy HW3JBOJCHH Ha OCHOBY IIOaTaka
MOCTEIer CTaHIapaHOr KiauMaTckor mepuoma (1961-1990), a excrpemHe BpemHOCTH
TeMIlepaType 1 MaJlaBiHa Cy J1aTe TOTOBO 3a YUTAaB MEPHOJ HHCTPYMEHTAIHIX OCMAaTpamba y
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Hproj T'opm (1951-2010). Ha cmumm 1 pmate cy JOKammje METEOPOJIOIIKAX CTaHWIA
YKJbYUYCHHX y QHAJIU3Y.

Camnka 1. J'[mcauuje 1 HAAMOPCKA BUCHHA METEOPOJIOIIKHX CTAHUIA YK/BYUCHUX Y aHATIU3Y

OcuM OMmuUTHX HAyYHHX METOAa (aHaiW3a M CHHTE3a), Y MOCTYIKY UCTPaKUBama
kopuirheH je merox Banrepa (Walter). OcHOBHA crieniuIHOCT OBOT METOIa OTJIe/a ce y
TOMeE IITO ce KPHUBE TeMIIepaType U NaJlaBuHa Hanase y oapeheHoM omHocy.

OcnoBuu Mmomuduxkaropu kiaume Ipue I'ope

Ha xmumy Hexor Mecrta wiaM nozapydja ytudy OpojHu Qaxropu. Knmmarcku
(akTOpHM Cy OHM YMHHMOLIM KOjH MOJTU(QHKY]y CONapHy WIA MaTeMaTHdKy KIUMYy U
npeTBapajy je y crBapHy (¢pusuuky mim peanHy). OHM ce MOTY HOAEIUTH y TPU OCHOBHE
rpyne (MunocassseBrh M., 1990):

4. ACTpOHOMCKH KJIMMATCKH YMHHMOLM Cy: pOTaldja ¥ PEeBONyIHja 3emibe,
OJJHOCHO IIPOMEHA yIJIa 0] KOjuM Ianajy CyHueBH 3pauy Ha JaTH YIIOPEIHUK Y TOKY JaHa
Y TO/INHE.

5. Teorpadcku ¢akropu cy 6pojuu. To cy: reorpadcka IMIHpUHA, YTHIA]
BOJICHUX OOjekara (okeaHa, MOpa, je3epa), pesbeHEe KapaKTePUCTUKE, KapaKTep MOJIOore,
JICTIATHOCTH Y0BEKa — M3rpajihba Hacesba, aKyMyJalyja, IpOMeHa OUJBHOT OKpUBAYa.

6. MeTeopoJIonKy KIUMATCKH (akTOpH Cy: OMIITa IHpPKyJanuja arMocdepe,
OITHOCHO ocoOWMHEe W TpaHCopMalrja Ba3IyIIHUX Maca, aKIUOHU LEHTPH - OapuuKd
CHCTEMH, cacTaB Ba3ayxa - caapikaj BoxeHe mape, CO,, aepoconu (decThile mpamue, qahm,
rerena).

AKko 6ucMo OBe (haKTOpe paHTHpaH MO BENMYMHU yTulaja Ha KMy Llpre T'ope,
MOTJIH OMCMO MX CBPCTAaTH Y ABE IPyIe: MAKPOKIMMATCKH MM KIMMAaTCKH MOAU(DHUKATOPH
NpPBOI pella M MUKPOKIMMATCKH WIM KIMMAaTCKH Moaum¢ukaTopu apyror pena. IIpsu
oapelyjy OCHOBHE KapaKTepHCTHKE KJIMMaTa IPHOTOPCKOr mpocTtopa. To cy: acTpOHOMCKH
¢daxropu, yrunaj CpenozeMHOr W JaapaHCKOT Mopa, Ba3IylIHE Mace, aKIHOHH LIEHTPH
atMocdepe u pesbed. Jpyrd MOTuQHKYjy JOKAIHY KIMMY H YCIOBJbaBajy (pOpMHpame
MHUKpPOKJIIMa Y OKBHPY ME30KJIMME - MHUKpOpesbed, BpcTa MOJJIOTe, TUIl BETeTaluje, THI
3eMJBHIITA U APYTH.

I'eorpadgcka mupuna

[ojam ,,kmuMa” je TPUKOT MOPEKIa M 'y U3BOPHOM CMHCITY 3HAYM HaruoO, OJHOCHO
ynanau yrao CyHueBUX 3paka Ha 3emsprHy noBpmuHy (dyxuh ., 1999). dpyrum peunma,
WHTCH3UTET MHCONALMje, a THME M M3payHBamba TOIUIOTE, OJHOCHO CTEIeH 3arpejaHOCTH
HOAJIOTe, 1A THME M Ba3lyXa W3HAJ e, 3aBHCE, IIPe CBera, O]l BEJIMYMHE YHagHOT yIia
CynueBux 3paka. llITo je Taj yrao Behu u 3arpeBame je Behe. Ykonuko je yrao CyHueBHX
3paka MamH, YTOJIMKO hie uCTH cHom 3paka obacjaBaTv W 3arpeBaT Belly HOBpIIKMHY, Na je
JIOTUYHO Ja he u 3arpeBameC 6[/ITI/I MamC. }laKne, HHTCH3UTCTU 3arpeBama
cTOje y OOpHYTOM OIHOCY ca o0acjaHiM MOBPIIMHAMA.

Ha ocHOBY mpeTxo/lHO M3HETOT, MOXKE CE 3aKJbYUUTH Ja Tiojanu o BucuHu CyHIia
HaJl XOPU30HTOM H Tpajamby 00JaHHIEe MPEeNCTaBIbajy 100ap MoKa3aresb KIMME JAaTOT MecTa
WITH TIPOCTOPA, TeHepanHo. Ynaanu yrao CyHYeBHX 3paka ce Meha Y TOKY JaHa M FOJIMHE.
To je mocnmemuma: poTalyje, PEBOIYIHjEe M JIONTACTOr OOJHMKa 3eMJbE, HATHYTOCTH
EKJTHIITHKE y OfHOCY Ha paBa CymueBor eksatopa (23°33') m Haruba oce poTaumje npema
paBHH 3emsbuHE myTame (66°33"). OBo cy npuMapHH GaKTOPH KOjU YCIOBIbaBajy HejeIHAKy
pacmoeny CBeTIOCTH U TOIUIOTE Ha 3eMJBHHO] TOBPIIUHHU.
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Bpennoct yrma (y) moxm kojum mamajy CyHYeBH 3panyd Ha JaTd YIOPETHUK
n3padyHaBa ce mpeko ¢popmyie (Penzar i dr., 1996):

siny =sin@-sind +cos¢-cosod - cos @

¢ - reorpadcka IUpUHA;

O - JeKinuHaIMja, Tj. YIJIOBHA BHUCUHA 3eMJbe M3HAJ WM HUcroja paBHu CyHueBOT
(meGeckor) ekBaTopa. BpeqHocTn nexnuHaIMje 3a CBaKH JIaH Y TOAWHU U JaTO MECTO, MOTY
ce mahu y actpoHoMmckuM Tabmmuama. JlexmuHammja ce kpehe y rpammmama + 2327,
Hajsehy BpenHoCcT MMa y MoJiHE 110 JIOKAJTHOM BPEMEHY 3a BpEMe JICTH-ETr COJICTHIINjyMa, &
=237

o — catuu yrao Cynua. Y moaxe no CyHueBoM (okamHOM) BpeMeny' o = 0, a
cBaKor cata ce nosehapa 3a 15°.

Pasmuka m3mely najcesepuuje (43°32") u uajjyxunje (41°51') Tauke je 1°41', mro
3Ha4u Jla je CpelmbH YNOPEJHHK IoJjba KoMe mpumana teputopuja Llpue I'ope ¢ =
42°41°30”N. Ha Ttoj mapamenu, y TMOAHE IO JIOKAJHOM BpEMEHY, NPUMEHOM HPETXOHE
(dopmyiie, 3a BpeMe JeTmer conctuijyma CyH4eBH 3paiy najaajy mox yriom ox 70°45°30”
(90%-42°41°30"+23"27"), 10K je 3a BpeMe 3MMCKOT CONCTHIM]yMa Taj yrao 23°51°30” (90°-
42°41°307-23°27). Ioaxena Bucuna CyHIa HAJ XOPH30HTOM CPEIHIIELE Napaiene TOKOM
exkBuHONMjymMa (mponehHor M jecemer) je 47°18°30”. V mOMEHYTOj CpEIWIIOj TadKH
(42°41°30”N), najoyxa obnanuma tpaje 15 catu u 20 munyTa (21. jyH), Hajkpaha je TOKOM
3UMCKOr coictunmjyma (21. merembap), 9 gacoBa, AOK je BpeMe O M3/Iacka 0 3ajacka
CyHua novyetkom npoJsicha u jecenu oko 12 yacosa.

VYruuaj ynagsor yrina CyH4eBUX 3paka, OIHOCHO reorpa)cke NIMPHHE Ha CTETeH
3arpeBama 100po objamimaBa JlamMOepTOB 3aKOH, KOjU TJIaCH: WHTCH3MTET 3arpeBama Ha
XOPH30HTAIHO] MOBPIIMHK O 1 cm’ MPOMNOPLMOHAIAH je CHHYCY yIiIa moj KojuM CyHueBH
3pany Majajy Ha Ty IOBPIIMHY, OJHOCHO IPONOPIMOHATAH jé KOCHHYCY reorpadcke
mwmpune (dynuh B., Aahenxosuh I'., 2006).

Hpua T'ope ce, makme, Hamasu jyxkHO on 45 mapanene (ciamka 2), OJHOCHO Yy
JY’)KHOM JeTy CEBEepHOT YMEPEHOT KIMMATCKOT (TOILIOTHOT) Tojaca. 3axBasbyjyhm Tome
OJIIBHja ce HOpMaJHa cMeHa Hohm m oOmaHUIle, a 0Baj MPOCTOP A00Hja YMEpEHY KOTUINHY
ToroTe. MareMaTHYKO-reorpad)CKi MOJI0XKa] M YHIbEHHUIIA 1a OBaj MPOCTOP MIpeAcTaBiba
O6apuuko meopMaIoHO TMOJbe, aly M ONHM3MHA Mopa M 3HATHA AWCEIMPAHOCT pesbeda,
mpuMapHU cy axTopu hopmupama kumara Lipae T'ope.

Cuamka 2. I'eorpagcku nosoxaj Lipue I'ope y Menutepany

C o63upom Ha ynaanu yrao CyHUYeBHX 3paka, Moxe ce pehu &a je oH Hapo4IHuTo
BEJIMKU TOKOM JIeTa, IITO YTHYe Ha BEJMKY 3arpejaHocT IOJUIore, a CaMUM THUM M BasyXxa
W3HAJ He. 3HadyajHa 3arpejaHocT IMOJUIOTe je M Yy Npesia3HUM TOAMIIBUM J100MMa, a HHUje
Oe3HauajHa U Y TOKY 3HME.

Tpeba HAIOMEHYTH J1a CTETICH 3arpejaHOCTH MOJJIOTe, 2 THME M Ba3ayXa U3Ha] Bbe,
He 3aBUCH camo on ynajgHor yria CyHYeBHX 3paka W Iy)XKHHE Tpajamba OCyHYaBama,
onHOCHO on1 Teorpadcke mmpune. Huje 3anemapipuB ytumaj pesbeda (HagMopcka BUCHHA,
eKCIO3HIINja, Harub TepeHa), 00IaYHOCTH, IPO3PAYHOCTH Ba3AyXa, KOJIWIHHE BOACHE Mape
U JApyrux (akTopa KOju AUPEKTHO WM MHAWPEKTHO YTUYY Ha TOIUIOTHO CTame MOJJIOre U
Ba3yxa.

*Kana je o = 0, kopucts ce obpasarr: y = 90 — ¢ + 6.
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Janpancko mope

Benuky ynory y momudukopamy xmme Lipae ['ope nmajy u reorpadcku dpaxtopu
— mpocTpaHe akBaropuje AHTIaHTHKa U CpemozeMHOr Mopa, Kao U EBpoa3njcKo KOITHO.
OBa oOrpoMHa NpPOCTPAaHCTBA NPEACTaBJbAjy HM3BOpPHE OOJIACTH aKIUOHHMX LEHTapa
aTMoc(epe W Ba3AymIHHX Maca. ATIAHTUK U Cpemo3eMHO MOpe Cy W H3Y3€THO BaKHH
W3BOpH Biare. 30HAJHO KpeTame Ba3IylNIHUX Maca ca 3amaja npemMa HCTOKY U Of
Cpenosemiba Ka ceBepy oTexkaBajy Anmu u JJunapuan. Mely reorpadgckum dakropuma cy
CBaKako 0]l 3Hauaja W HajOnmke BoJIeHe MOBpIIKHE - Janpancko Mope u Ckaiapcko jesepo,
pebed M ommTh Kapakrep nojyiore. Peke m npyra jesepa mMMajy, MpOCTOPHO, PEIAaTHBHO
MaJo nAejcTBO Ha BehmHy KiMMaTckux enemeHara. bbuxoB ytumaj ce oceha y yxem
MIprOOAITHOM I10jacy.

Janpan cnana y pex Tormx Mopa. Y TOKY FOMHE MaKCHMaIHE TEMIIEPAType BOJIE
jaBJpajy ce y aBrycTy, a MHHHMaiHe y ¢ebOpyapy. Y JeTHHUM MecelrMa MOBPIIMHCKA
Temmeparypa Boje jyxkHor Jaxgpana goctmke u g0 28°C. V obanHoM mojacy, kox byase n
X. HoBor, mpocedsa Temneparypa Boze ussocu oko 25°C y asrycry, omsocto oo 13°C y
{ebpyapy. _ _

Ha rtomnory Bome Jampana, ocuM HEroBor ImoJsioXaja, yTUIa) MMa U TOIUIA,
MCTOYHOja[paHCKa MOpPCKa CTpyja, Koja noiasu u3 CpemoseMHOr Mopa kpo3 OTpaHTCKa
Bpara u kpehe ce nyx obane npoceynom 6p3uHoM oko 7 km nHa nan (Panojuunh b., 1996).

300r pa3nmuuuTHX (QUINYKHX OCOOWHA, JaJpaHCKO MOpe W CyCEeJHO KOITHO ce
pasnuuuTOM Op3MHOM 3arpeBajy M Xjaje. 3ampeMuHCKa crielM(uYHa TOIUIOTa BOJE je
3HaTHO Beha Hero KomHa. Mopcka Boja je TOHeKIe AujaTepMHa U, Haj3all, BEIUKA 3HA4a] Y
TOIUTOTHUM TIpOIleCHMa MMajy M KOHBEKTHBHE BOAEHE cTpyje. M3 THX paszmora, yTHuaj
WHCONaIHje y Boau JagpaHCKOT Mopa oceTH ce 10 oko 20 m y TOKy JaHa, OHOCHO A0 OKO
70 m myOwHe y TOKY ToaWHE. Y JeTHeM Jeny roauHe Jagpan akymymmpa oko 199 250
J/em?® Torore’. Ta WcTa TOIIOTA Ce M3a Y XJIaIHMjO] MONOBHHE roamue. Kox komHa ce
NPY MHCOJIAIMjY HajBUILIE 3arpeje TaHaK IOBPIIMHCKU CJIOj - allCOPIIMOHN aKTHBHU CJIOj.
[IpeHomeme TomnoTe y OyOJbe CIIOjEBE KOIHA BPIIM €€ CHOPO, CaMO ca 4eCTHIe Ha
4yecTHlly. AHalu3a 1ojaTaka ca MeTeoposolnkux cranuua y LlpHoj I'opu Ha kojuma ce
MepHu TeMIlepaTypa 3eMJBHINTA, MOKa3aja je Ja ce Kojebama TEeMIIepaType Y 3eMJBUIITY
oceTe y mpoceky a0 oko 50-60 cm y TOKy JaHa, OJHOCHO 110 oko 10-12 m xyOuHE y TOKY
roauHe (Tmojarak nobujeH npexo dypuepose jenrHaunHe). Y MPOCEYHO] TOJMHH, KOJHMIHHA
aKyMyJIHpaHe TOIUIOTe KOIHA H3HOCH oko 9702 J/cm?, mTo je 3a 20,6 myTa Mame y 0IHOCY
Ha TOIUIOTY KOjy aKyMynupa Jazxpas.

Jakne, Jagpancko Mope ce, y TOIUIHjeM JAely TOJHHE, CIIOpo U c1abo 3arpesa, alu
MMa 3HaTHO BehM TOIUIOTHH KallaIUTET OJ] IPHOTOPCKOT KomHa. VIcTo Tako ce, y XJIaaHujeM
Jeny TOAMHE, CIOpHje XJaau oJ KomHa. To ytuue ma JagpaH y JeTHEM ey TOJMHE
aKyMyJHpa 3HaTHO Belly KOJNMYMHY TOIUIOTE O] KOMHA. TOIJIOTa KOjy KOITHO aKymyJupa
u3payd ce 10 CpeIuHe 3uMMe, a Ce Taua, TOKOM jaHyapa, W jaBJbajy MUHHMAJHE
TeMIlepaType MOBPIIMHCKOT ciioja Tia Ha mpoctopy llpue 'ope. Tomaora Mopcke Boje
TPOILIH ce TOTOBO 10 noveTka nponeha. Taxa ce, kpajem ¢eOpyapa uiam MOYETKOM MapTa, U
jaBJbajy MUHHMAJHE TEMIIEpaType MOBPUIMHCKOT clioja Bojae Jaapana. M3 oBux pasiora,
MOpe je 3MMH TOIUIMje, a JIETH XJaJHWje O]l KONHA. Te pasiuKe Yy TOIJIOTHOM CTamby
IOJUIOTe MMajy BEJIMKM YTHIIQ] HAa TOILIOTHO CTame Basdyxa. Ha mcroj reorpadckoj
LIMPHUHY, Ba3AyX M3HAJ KOIIHA j€ JIETH MHOTO TOILUIMjU HETO W3HaJl BOACHE MOBPIIMHE. 3UMHU
je obparno. Ha Taj HaumH ce JagpaHcko Mope, Mpe cBera y y3aHOM IIPUMOPCKOM ey
KOITHA, jaBJba Ka0 3HaYajaH peryiaTtop Kimme, aenyjyhu yonaxyjyhe Ha 3uMcke xmagHohe u
nerwe Bpyhunue (bypuh . u np., 2007).

* MozaTak Ko6ujen npeko jenHaunne Gumamca Tomiote y noanosu (Jyuuh B., Anlenxosuh I'., 2006).
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Cpeno3eMHO M HETOBO YHYTpalllkbe JaJpaHCKO MOpE Cy M 3HadajaHH H3BOPH
Biare. Ba3nymne mace koje monase U3 jy)KHOT KBaJpaHTa, npenasehn Ipexo oBe OrpoMHe
aKBaTOpHje, HABIAXe ce€ M JOHOCE BEIMKY KOJMW4MHY nanaBuHa Behem nemy Llpue I'ope,
moce6HO TuTaHuHCKOM 3aiel)y mpmmopja. Tako ce y Lpkeumama (937 m) Ha mamgmHama
OpwujeHa, HajBepOBaTHUjE HAJKUIIOBUTH]EM MecTy y EBponu’, y mpoceyHoj TOIUHN U3ITyYH
0113y 5 m BOJIGHOT Tajiora, a y KUIIHUM roguHama u mpeko 8000 mm.

Pesbed

Pemmed je jeman ox 3HaAuajHUjUX KIUMATCKUX (akTopa, MmoceOHO ako je
panrdnameH u JucenupaH, kao mto je y LipHoj ['opu (cimka 3). OcHOBHA KapaKTepUCTHKA
pesbeda Lpre ['ope je Hara BHCHHCKA POMEHA Ha MallM pacTojamuMa. Pesbed Ha KMy
yTHYe CBOJUM Makpo M Me30 ¢opmama. [ImaHuHe U KOTIMHE, Ka0 Makpo Gopme, Ha KIIUMY
yTUYY BHLIECTPYKO: MpaBIEM IIpyXamba, HAJAMOPCKOM BHCHHOM, pamrwiambeHomhy,
eKcro3unyjoM utd. IloceOHe KIMMAaTCKe KapaKTEPUCTHKE J0J1a3e PEYHHM IOJIMHAMa |
npeBojuMa y TIaHHHCKUM cuctemuma. Ha xiumy [pre 'ope Hajehn yTuiaj nma mnpasail
npyXKama I[UIAHMHCKUX BEHAlla, pallwiamkeHOCT pesbeda W HaaMopcka BucuHa. Ocranu
pesbedHu hakTopu UMajy MamH 3Hauaj, MukpokiauMarcku (bypuh /1. u np., 2007).

Bucuncka pasnuka usmel)y Hajamke (0 m, Jagpancko Mope) ¥ Hajuine (Bpx 3ma
Komara, Ilpoknerwje) Ttauke wusHocu 2534 m. Ca mopacToM HAJIMOPCKE BHCHUHE
TeMIlepaTypa Ba3jayxa olaja. BpeaHocTH TepMHYKOT TpajyjeHTa 3aBuUce oJ] rocrojehe
CHHOIITHYKE cuTyanuje. Y BUIINM IpejeinMa, 10 HUBoa KOHAeH3anuje, Beha je yuecranoct
1 KOJIMYMHA I1a/1aBUHA. BruciHa HHBOA KOHAEH3anuje ce mosehasa o jyra mpema ceBepy.

Ciuka 3. Tpoqumen3nonananu npuka3s pesseda (3/1-moaen) Lipue I'ope (Bypuh . u ap., 2007)

Jpyrum peynma, Ha IJIaHWHaMa OJIM3y MOpa KOJIMUMHA MajiaBiHa ce nosehasa ca
BuCHHOM 710 Oko 1100-1150 m, a 3arum omaga. Ha minaHmHama Koje Cy Jajbe OJ] MOpa
KoJIMurHa nagaBuHa ce mosehasa ca BucuHoM 10 oko 1500-1600 m, a 3atum omama. Of
pesbeda 3HATHO 3aBUCH Tpajarbe M MHTEH3UTET MHCOJIaNuje, a THMe U panujanuje. Hajure
TomtoTe 100Hjajy jy)KHE CTpaHE Y3BUIICHA, a OCTANIC SKCIIO3UITH]e Marbe.

Hupkynanuja Ba3ayxa

Hpna I'opa nexu y ymMepeHNM reorpadcKiM MIMPHHaMa, T1Ie je BpeMe y Hajehoj
MEpH YCIOBJBEHO CTAJTHOM Pa3MEHOM Ba3AylIHMX Maca. Ta pasMeHa ce BpIIM y CKJIOILY
OIIITE U PErMOHAIHE aTMOC(EpCKe NUPKYJIAIHje, OJHOCHO IOCPEICTBOM BPTJIOTa BEJIUKHUX
pasMmepa - IMKIOHA M aHTUIMKIOHA. OBM YMHMOLM, Y3 reorpad)cKy WIHMpHUHY, pejbed u
Janpan (Menutepan), npeAcTaBibajy Haj3Ha4ajHUje (PAKTOpE KOjU YTUUY HA BPEME U KIUMY
Hpne Tope.

Ommra arMmocepcka IUPKylaldja yCIOB/baBa CTalHYy 30HANHY pPacIomelly
BazaymHor nputrcka. LlpHa I'opa ce Hanasu u3mel)y nBa cranHa akTHBHA WM aKIHOHA
HeHTpa aTMmocdepe, Koja Cy IUHAMHUYKOT TOpeKiIa - A30pPCKOI aHTHIUKIOHA (ob6macTt
BHCOKOT Ba3IylIHOT NPHUTHCKA Y CYNTPOICKMM InupuHama) W Mcianacke pemnpecuje
(o0acT HECKOT Ba3AyIIHOT MPUTHCKA y CyOrmonapHuM mmprHaMa). OBakap nonoxaj Lpae
[ope ycnoBspaBa ma ce NPEKO HBE OABHja MHTEH3MBHA IMPKyJalyja Ba3IyIIHHX Maca,
OJJHOCHO CMEHHBAaILE TPOIICKOT Ba3AyXa M3 HIKUX H IOJIAPHOT M3 BUIIMX IIHPHHA.

® Cnempduuny otuuaj y criuBy Hopsemmke peke Hopamancens ussocn 188 1/s/km’, makcumym y Eporm. Ha
OCHOBY OBOT U JIPYTHX TojaTaka, kopucrehin oarosapajyhe obpaciie, mpolemEHO je a ce y CIUBY OBE PeKe U3ITydn
oko 6 550 mm nanasuna (dykuh ., ['aBpunosuh Jb., 2006).
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Hejennako 3arpeBame BEIMKUX KOIHEHHX M BOJCHUX Maca YCJIOBJbaBa I0jaBY
aKIMOHMX LEHTapa ce30HCKor Kapakrepa. LlpHa I'opa ce Hamasu u u3Mmebhy TakBHX
Oapuukux IeHTapa arMmocdepe. Y HCTOYHHM, CEBEPHHM M LEHTPAIHUM [eJI0BHMa
EBpoasuje 3uMH ce TemmepaTypa Basayxa cmymra u g0 50°C ucnon myne. Jlyrorpajuuja
crabmwiHocT armocepe u ximamHoha cy y3pok dopmupama CHOMPCKOT aHTHIUKIOHA.
I'pebeH OBOr aHTHIMKIIOHA 3HA CE NPYXKHUTH JaJieKO Ka 3amaxy W jyrozamamy. Y TOM
NeproAy TOJMHE HaJ TOIUIMjUM ATIAHTHKOM Ba3IyLIHW NPHUTUCAK je HHM3aK. Taxa ce y
HammM KpajeBuma oceha yrumaj Mcnmanacke nempecuwje. Jletw, ycien mnomepama
CYNTPOIICKOT' T10jaca BUCOKOI' IIPUTHUCKA Ka ceBepy W pacxialjyjyher ytunaja ArtmaHtnka,
JOMHHHUpa A30pCKH aHTUIMKIIOH. Jlakie, u yetn u 3umu npeko Llpue ['ope ce, 306or oBux
pasiyKa y pacrojied Ba3AyIIHOT NPUTUCKa, ocehajy HAU3MEHHYHY YyTHLAJH ATIaHTHKA U
EBpoasmjckor KorHa.

Camgso ATnantuky noHama ce U CpegozemHo mope. Hax Cpeno3zeMHIM MOpeM je
y XJIAAHHjEM ey TOAMHE HHU3aK Ba3MymIHW mnputHcak. Cpemo3emibe je MO3HATO U IO
WHTE3MBHO] IUKIOHCKO] aKTHBHOCTH, IMOCEOHO FEroB 3alafHH J1e0 U Noapydje BeHoBckor
3ajyuBa. Majia ce 3uMH, 3a pa3iiuKy OJl IIOMEHYTOI' NPOCEYHOI CTama, HajJ baikaHckum
HOJIYyOCTPBOM MOXe (opMHpaTH U NOJbe BHCOKOT Ba3IylIHOr NpuTHcka. Tama je nero
BpeMe U Ta cTabuiIHOCT arMocdepe 3Ha Ja moTpaje u Buiie gana. Jletu je Cpemosemibe o
yTHIIajeM A30pCKOT aHTHIIMKIIOHA, KOJH YCIOBJbaBa JyrOTPajHHjy CTA0MIHOCT BpeMeHa. Ha
Bpeme u knumy y LlpHoj T'opu yTunaja uma u ceBepHa Adpuika, oJakie J0Jia3e Tajlacu
TOIUIOT Ba3[yxa, 00raTor myCTHEHCKOM IPAIIHHOM.

W3 mpenxomHor m3nasu nxa HajBehm ytumaj Ha Bpeme y llpHoj T'opum nmajy
Hcnanncka u MenutepaHcka Jenpecja, Kao U HUKIOHHU Koju ce popMupajy y heHoBckom
3a1IMBYy, MOTOM JeTH A3opcku, a 3uMu CHOMpPCKM M aHTHIMKIOHM H3Han Cpeame U
Uctoune EBpome, xao n CeepHe Adpuke. Mcmanmcka nempecwja uMa HEHTap OOHMYHO
m3Hag CepepHor wim Hopemkor mopa. OHa OOHMYHO jyroMCTOYHOM TMepudepujoM
obyxsata monpy4je Llpue ['ope, 1 Taga O BHCHHHM IOCTOje jake jyros3amagHe cTpyje. Y
TaKBOj CHHONITHYKO] CHUTYalldj! C€ jaBJbajy AyrOTpajHHje mafaBuHe - 4 10 6 maHa.

MenuTepaHcka aenpecdja UMa Ce30HCKH Kapakrtep. [IpenmsHuje, y nuTamy Cy
HU30BH WIH CepHje IenpecHja Koje Iona3e ca 3amaja, Hajuenrhe nmpeko buckaja u mommae
I'apone, a nasme ce kpehy ka Jlnonckom 3amuBy u Jlurypckom mopy. Takobe, 1ukiaoHu y
Menurepany MaxoM MOTHYY M U3 MO3HATE LUKIOTEHETCKe 00yacTh y ceBepHoj Adpuiu
(Amxup u TyHuC), KOjU ce cTBapajy Mo yTulajeM BEeJHKOI IUIAHMHCKOT MacuBa Atiaca. Y
Jlurypckom Mopy u DeHOBCKOM 3ajMBy IyTama OBHX IMKJIOHA CE payBa y JBa Kpaka.
Jenan xpaxk ue ka jyrouctoky, npema TupeHckom Mopy. Behu 6poj unkinona u3 Jlurypckor
Mopa HacTaBJba J1a ce kpehe npexo JlomOapauje 1o ceepHor Jangpana. Y Pujeukom 3anuBy
ce oBa IyTama payBa y TpU Kpaka. 3a BpeMmeHcke npwimke y Llpaoj 'opu, mocebno y
JY’KHHM TIpefiesiiMa, o] 3Hadaja je ImyTama Koja Mie Ay UCTOYHOT JanpaHa - mytama Vd
mo Van Beberu (MunocasseeBuh M., 1972, ctp. 187). Tpebda nctahu ma ce mo jenHoj memu
KpeTama NUKIOHA uctide U jyxuu Jaapan (Pamgunosuh b., Jlammh M., 1959). Huknonn u3
Jlurypckor Mopa u BEHOBCKOT 3aluBa JOHOCE BEJHKE KONMYHMHE ITaJaBHHA NPHMODP]Y U
neHTpanHuM Jenosuma Lipue ['ope, moceOHO KpajeM jeceHH U MoueTKoM 3uMe. Mana, 3uMu
je Han 4MTaBUM JagpaHOM WM 3amagHUM MeOuTepaHOM 4YecTO pa3BHjeHa Ba3mylIHA
Jierpecuja.

‘BeHoBCckM 3aNMB je M 3HAUAjHO MHUKIOreHEeTCKo mozapyyje. Yamex M. (1964)
UCTHYE Ja UMKIOHK KOju ce Qopmupajy y DeHOBCKkOM 3aiuBy NpHNaAajy TpyIu
oporpadckux, jep ce GopMupajy moa yrunajem Asmna. DEHOBCKH IUKIOH CE HE 3aap)KaBa
nyro, anu ce 6p3o ¢opmupa u Op3o m3uezaBa. Kajga je oH akTuBaH, MajlaBUHE y jy>KHOM
neny Lpue T'ope (ITogropuuxo - Ckasapcka KOTIMHA M IPUMOpje) He Tpajy nyro, 1 go 3
JlaHa, aJli Cy MHTEH3MBHUjE. 3a BpeMe aKTHBUpamba DEHOBCKOT IMKIIOHA /1yBajy BETPOBH U3
JYXKHOT W JyTOMCTOYHOT TIpaBlia, HeKaaa Ha yAape U BeoMa jakH.
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Ocum Jlurypckor mMopa u DEHOBCKOr 3anmBa, Kao 3HAYajHE ITMKIOTCHETCKE
obuiactu u3Bajajy ce: ceBepuu (Pujeukn n Tpirhancku 3anuB) u jyxkau Jagpas, TUpeHcko
u Erejcko mope. Ha Bpeme y Lpuoj 'opn MHOTO MamH 3Ha4aj NMajy IUKJIOHHA CTBOPEHH Y
[TanoHckoj n Biamxkoj Husuju u Lipaom mopy.

3a pa3nuKy OJf IUKJIOHA KOjU CE CTBapajy Ha IJIaBHHUM (DPOHTOBHMMA, a TO je Y
HAIIIM [IMPHUHAMA Ha MOJAPHOM M apKTHUYKOM, aHTHIIMKIOHU HACTA]y U OJp)KaBajy ce MM
xnahemeM Basztyxa o7 MoIore U3HaJ| BETUKHX NPOCTPAaHCTaBa — TEPMUYKH aHTHIUKIIOHH,
WJIN TIPUTHIAKEM Ba3/lyXa y BHIIMM CJIOjeBUMa Tponocdepe — IMHAMUYKY aHTUIUKIOHH Y
CYNTPOICKHM IIUPUHAMA, MK U3 00a pa3iora — TepMOAMHAMUYKH aHTUINKIOHH.

A30OpCKYM aHTHLMKIIOH je IEPMaHEHTHH aKTUBHH LIEHTap arMocdepe, NPUIHYHO je
NIOCTOjaH M YCJIOBJbaBAa BEPO U TOILIO BpeMe. 300T BeJMKe BeApHHE Heba jieta ¢y ToIa, y
HIDKUM TIpefenuMa 4ak 1 kapka. Llenrap Cnbupckor aHTHIMKIOHA je oOnvHO y obnactn
Jakyrcka. Bpmo je mpoctpaH m crabmimaH, ca TMPUTHCKOM y LEHTpYy W 1o mpeko 1040
Mumbapa. [Ipumaga rpynu TepMHUYKHX aHTHIWKIOHA, a aKTUBaH je 3uMu. [ pebeH oBor
AQHTHLUKIOHA IIOHEKaJ Cce 3MMH IPOCTHpE M Npeko bankaHckor momyoctpBa. Y TakBUM
yCIOBMMa MM KaJa je aKkTHBaH aHTULMKIOH n3Han Cpenme EBpome u mempecuja Hap
Jampanom wim 3amagHuM MenutepanoM, Han baigkanom cy, mocedno nan lpaom ['opowm,
BUCOKE BPEZHOCTH OapHUUKOr W TEPMHUUYKOI TIpajgujeHTa. Y OBAaKBUM CHHOITHYKUM
curyajama y Lproj I'opu ayBa Ha ynape mojauaH J1o jak BeTap, CEBEpPHUX CMEPOBa.

AHTHIIMKIOH W3HAJ ceBepHe Adpuke W aemnpecuja y ceBepHoM Cpenoszemiby
YCJIOBJbABajy 10jaBy BETPa U3 jyXKHOT WIIM jyTOMCTOYHOT KBaJpaHTa, KOjH JIyBa y MPEImbeM
Jieny IIMKJIOHa. Y yCJIOBMMa OBaKBe IIMPKYJIalMje Ba3tyxa Jellasa ce aa Oyne 3axBaheH cyB
u Tormao Bazayx u3 Caxape, 6oraT mycTHmCKOM npamuHoM. Tana y Behem geny Lpue Tope,
roceOHO Ha jyry, maja rnpJjbasa - xyhkacra Kuia.

Bpeme je oHakBO KakBa je Ba3IylllHa Maca Koja IOJIasH, TOIUIO HUIM XJIAJIHO,
BIaXXHO win cyBO (MmyocasspeBuh M., 1972). OBO TOBOpH KOJHUKH je 3HAa4Yaj] Ba3AyIIHUX
Maca Ha BpeMe M KiuMy. Ha OCHOBY MpPETXOJHO H3HETOI, MOXKE €€ 3aKJby4HTH Ja
MUpKyJaija aTMocdepe MpeacTaBiba jeJaH O] TJIaBHIX METEOPONIOIKHX (aKTopa, ako He
¥ HajIJIaBHUjHU, KOJU YTHYE Ha BpeMe.

Kako je seh momenyro, Llpra I'opa mpencraBpa medopMamuoHO IOJBE, jep ce
HaJIa3d Ha CpearHU u3Mel)y CTaHUX U CE30HCKUX Oapuukux IieHTapa. CpeaullbH MOI0Ka]
Ipue I'ope ycnoBbaBa 1a ce MPEKO HE CMEHY]y U CydesbaBajy (MeEIajy) BasayIIHE Mace
pa3nuuuTuX ocoOMHa. Y OBe Mpejielie HajBUIE TPOANPE XJIaIHHU TIOJIAPHHU U TOTIA0 TPOIICKU
Ba3Nyx. XJIaJHHU TIOJAPHH Ba3AyX MOPCKIOM je, yriaBHOM, u3 (DeHOCKaHIWHABHUjE WIH
Cpenwe u Hcroune EBpore, 3aTuM yMepeHMX WM BUIIMX IIMpUHA ATIaHTHKA W W3
Cubupa (maga perko). Tomao TpOICKM Ba3myX NOpEKIOM je u3 obmacti A3sopa,
Cpenozemsba u CeBepHe Adpuke. Pa3yMIpuBO je 1a MUKIMYHE TPOMEHE OCHOBHUX THUIIOBA
LUpKyJanyje Ha CEeBEpHO] XeMHchepH, YcIoBbaBajy W onpeheHa XuapoTepMHuKa
oIcTymnama, kako y LlpHoj 'opu Tako u mmpe.

VY Hay4HO] jaBHOCTH TPHUCYTHE Cy CYyMIbE N1a €BEHTYaJHH aHTPOIIOTEHH edekar
CTakJieHe OarmnTe ycloBibaBa U mpomeHe atMocdepcke mupkynanuje (IPCC, 2007; Enfield,
Cid-Serano, 2010). Anu, MHOTM HCTpa)XHMBaud HCTHYY Ja je LHUPKYJalyja Bazayxa IO
JOMHHAHTHUM yTHLajeM ocumnaiuja npupoanux dakropa (Delworth, Mann, 2000; Jyuuh
B., PagoBanosuh M., 2005; Ducic et al., 2007; Lindzen, Rondaneli, 2007; Jyuuh B., 2008;
Baldwin, Thompson, 2009; bBypuh . u ap., 2011; Ducic et al., 2012; Muller et al., 2013).

Kommkm je yTumaj mMpKyJanmMOHMX TIpolleca Ha BpeMe, Haj0osbe ce MOXKe
WIIyCTPOBaTH Ha J1Ba ekcTpemHa npumepa y LpHoj ['opu. IIpBu ce omHOCH Ha €KCTpEeMHO
BHUCOKE Temrepatype TokoMm Jieta 2003. u mHapouuto 2007. ronvHe, a Ipyry HA HATIIPOCEUHE
nanasuHe 2010.

Jlern ce Han LipHom ['opoM 1 mmpuM noapydjeM 4ecto GopMHUpajy T3B. ,,0J0KUHT
cHUTyalyje”, Koje yclIoBJbaBajy CTaOMIHO BpeMe y ayXeM Iepuoay. HapounTo ce uspasuta
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OJIOKMHT CHUTYyalHja JIeCuiia TOKOM jyJa M Apyre monoBuHe arycra 2007. roxuHe. Y3pok
TOIUIMX Tajaca OWIO je jako MOoJbe BHCOKOI NPHUTHCKA. 3arpejaHd Ba3lyX ca jyra u
jyrosamaza 1mojadaBao je CHary W OAp»KaBambe TOIUIOT Tauaca, IITO je YCIOBHIIO eKCTPEMHO
tomio BpeMe y LlpHoj 'opu. Jauame Tepmobapuukor rpedeHa y BHCHHCKO] jyro3amaigHoj
CTPYjH U3a3BaJio j€ aJIBEKIIM]y TOILIOT Ba3ayXa U MOPAcT TeMIepaType U3 JAaHa y AaH (CIuKa
4, nepo). Y IMoaropumu je ox 16. jyma mo Kpaja aBrycra OWJIO OcaM JaHa y3acTOIHO ca
JHEBHUM MaKCHMyMHMa Temmepatype m3uan 40°C. Y oBa 1Ba Meceua Omia je m3pakeHa
rojaBa TOIUIMX Tajaca (MHTEpBaJl OJf NPEKO S5 JaHa y3acTOIHO ca MAaKCUMAaJIHOM
Temneparypom BumoM oz 5°C y ofHOCY Ha Hpoceune aHeBHe Makcumyme). Te rojmue je y
MHoruM Mectuma llpue ['ope Temmepatypa Ba3myxa JOCTHITIA HajBHILY BPEJHOCT O Kaja
mocToje Mepema, yrimaBHoM 23. u 24. asrycra 2007., kama je y [omropumum 3abenesxeH
ancomyTHH MakcumyM o 44,8°C (24. aBrycr).

Unkasevi¢ and Tos$i¢ (2011) uctuuy na je ox 14. no 24. jyna te 2007. roguse u
Cpbujy moroamo m3pa3ut Toruu Tanac. Tama je y CmenepeBckoj Ilamanim permcrpoBana
temnepatypa oz 44,9°C. To je anconyTau MakcumyMm 3abenesxer y Cpouju.

Jpyru npumep yTHuaja UUpKyJIalHMOHMX mporeca Ha Bpeme je 2010. roauHa,
TOKOM Koje cy Ha moapyuyjy Llpue T'ope Tpm myra permcrpoBaHe morsiaBe - y jaHyapy,
HOBeMOpY u JeuemOpy. Ilpema pacnojoXuBUM TOAalMMa, TO je 10 caja MaKCUMajHa
YecTHHAa jaBJbaba OBE II0jaBe y jenHO] roaWHU. Hawmme, BHCHHCKAa cTpyjama Yy
GapomeTapcKUM JienpecrjamMa uMajy Behn yTuiiaj Ha rmajJlaBUHCKE MPUIMKE HEro MpH3EeMHa.
VY ycnoBuma kana ce nozapydje Llpue 'ope Hanmasu moj ytumajemM mpoctpaHe u ayOoke
BHUCHHCKE Oapuuke IOJWHE W CHa)KHE IHKIOHCKE LUPKYJIalMje Y HPU3EMIbY, BIanajy
HecTaOMIHE BPEMEHCKE MPUITHKE U YeCTO ca OOWITHHUM IaJlaBHHAMa. JeHa TaKBa CTPYKTypa
atMocdepe (CHa)XKHA TMPH3EMHA M BUCHHCKA IMKIOHCKA IMPKyJalMja) je JOMHHHpaIa
kpajem 2010. rogure. Tokom HOBeMOpa m meuemOpa 2010. roamHe, cepuje HUKIOHA CY
ycnosmiie obmwiae nanaBuHe y Behem nemy Llpre I'ope. Cyme magaBrHa y OBa JBa Mecemna
cy nmompuaene na je 2010. romuHa Owna Hajkummamja v lpkeumama, Bapy, Iloaropwumm,
Huxmuhy u Ha Lerumy u Xabspaky, a apyra y Huzy y X. HoBom, Ynuumy u Konammny.
VYxynHa BucuHa nagaBuHa y 2010. ronusu ce kperana o 664 mm y Ilbesibuma 1o 9105
mm y [pkBunama.

Cunontuuky curyanujy Ha nmaH 30. HoBemOap um 1. menembap 2010. roxmumne,
KapaKTepHUCalo je jaKo jyros3alagHo CTpYyjambe y CKIONy BUCHHCKE JOJIMHE U IUKIOreHe3a y
Jlurypckom Mopy 1 DenoBckoM 3anuBy (cnuka 4, necHo). OBakBa IUKIIOHCKA aKTHBHOCT
ycnoBwia je obwiHe konuuuHe nanaBuHa y Behem neny Llpue T'ope, mojauan no jak, Ha
yzape ¥ OJIyjHH jy>KHH BeTap M TOIUIO BpeMe 3a 0Bo J100a roanHa. 3a nepuoa ox 30 catu, of
7h 30. mHoBemOpa m0 13h 1. mememOpa, TOTOBO CBE METCOPOJIOIIKE CTAHHUIIEC Y jYKHUM U
LEHTPAIHUM MpeienumMa peructpoBaie cy npeko 100 mm nagaBuna. HajBuie kuiue nano
je y LpkBumama (719 mm) u Ha Letumy (384 mm). XuapoaomKy CUTyaIdjy je JOAaTHO
noropmajio TOIJbEHE CHCKHOI MMOKpHBada y BUIIKUM IUIAHUHCKUM IpEAciMa, BUCUHE 10-
50 cm.

Cuauka 4. CTpykrypa atmocdepe Ha HUBOY Mopa U 500 musinbapckoj nospuin Ha aau 24. 8. 2007. (ciuka
jgeso) u 1. 12. 2010. (ci1uka gecHo)

OBakBa MeTeopoliomka KoMOWHanuja — OOWIHE KHWIIHE MaJlaBUHE W TOIBEHE
CHEXHOT MOKPHBaya y ropbUM (IJIAHUHCKUM) JISJIOBUMA CIIMBOBA PEKa, YCIOBIIA j& HATJIH
NPWIKB BOJEC y je3epa M KOPHUTA peKa, OJHOCHO MOPACT BOJOCTAaja HA XHUIPOJIOLIKHM
o0jexTuMa U HezanamheHe MOIUTaBe Yy paBHAYAPCKOM MOAPYYjy OKO JOEer Toka Mopaue —
jykHu neo 3ercke papHuie. IlorutaBa je Owino u y mpuobamsy bojane, 3ere, Jluma u
Huxmuhkom nossy (bypuh /1. u np. 2014).



102

3akibydak

leorpadckn  monokaj, LMpKyJTanMja Ba3gyxa Yy CKIONY LHUKJIOHCKE H
AQHTHLUKIOHCKE aKTHBHOCTH, MOP(}OJIOMIKE KapaKTEePUCTHKE M ONM3MHA MOpa, MPUMAapHH
cy (dakropu koju yrudyy Ha moaueOsbe Llpue I'ope. Tomm Ba3mayx KOju Iojia3u ca jyra
HaBJIKH ce rpesa3oM rnpeko Cpeno3eMHOr Mopa U Jajpana, na jy)Ha CTpyjama YHHE 3UMY
BII&XKHOM M y HIDKMM Tpejenuma 0iarom 10 yMepeHo xJyaJHOM. KOHTHHEHTallHH yTHLA]
JI0Ja3y ca ceBepa, Hajuemrhe 3UMM y BHAY XJIaIHOT M CyBOT Baslyxa (CEBEpHH BeTap).
Chaxxan yTtunaj Ha BpemMe W kiauMy llpHe T'ope mmajy nempecuje y Meautepany u
Hcnanncku MUHUMYM, Kao M aHTHUIMKIOHM YMjU je LeHTap u3Haj Aszopa, Cpenwme U
Ucroune Eppore, a Hekaga n Cubupcku mMakcumyM. Bernmka BenpuHa Heba, Kpedmauke
TOJICTH, HApOYUTO y jyrosamagHoM zery LlpHe I'ope, ka0 ¥ HIUBYHKOBHUTO-IECKOBUTH
TepeHu y [ToAropryKoj KOTIMHH, YCIOBJbaBajy 3HATHO 3arpeBarme IOJUIOre M Ba3ayxa, Ia
Cy JieTa y HIDKUM TpeJielliMa BeoMa TOIUIA U YIJIABHOM CYIITHA.

Jlutepatypa

Jluteparypy BUIeTH Ha cTpaHu 92.
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