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Abstract: The main objective of this study isto emphasize 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. The most important climate modificators in Montenegro have been discussed in the Part One of the study,
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. In the Part
Two of this study, the climate regionalization of Montenegro is given according to the Kdppen criteria, as it has
been proved that it gives agood basis for solving several practical and scientific problems.
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Introduction

The decision that tourism should be a driving force of economy and of a new
development cycle is based on the fact that Montenegro possesses resources which are
essential for the development of the tourism industry that “generates the development of
other complementary activities, such as agriculture, construction, transport, trade and
banking” (Tourism development strategy in Montenegro up to 2020, 2008).

The climate of Montenegro is certainly one of the most valuable natural resources
and a vast potentia for the entire development. Thus, it should be regarded in these terms,
but certain contradictions have been noticed lately. In almost al strategic documents and
development plans tourism is mentioned as a primary branch of economy backed up, among
other things, with extraordinary climate benefits. On the other hand, there are rumours about
climate conditions getting worse in this area and therefore endangering economy and, above
al, tourism. There is an impression that these rumours are not scientifically based and from
these reasons it is no good creating stereotypes and fear from climate changes in the public
opinion and linking each extreme weather event with global warming and eventual climate
changes or offering catastrophic variants.

Hydrometeorological Service in former Yugoslavia used Thornthwaite
classification for a while but it was abandoned later for not being suitable in this area
Bearing in mind that the Kdppen climate classification is well based for solving a series of
practical and scientific problems, former Federal Weather Bureau made climate
regionalization in Yugoslavia according to the Kdppen criteria. Besides that, aimost all
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developed countries apply the Kdppen system in didactic purposes and it is the world's
most used system (Cauh, O6yben, 1979; Jlykuh, 1999; Segota, Filip¢i¢, 2003).

The Kdppen criteria are exact, simple and quite understandable. Characteristic
temperature and precipitation values, which are considered to be border values between
climate types, are determined by effective influence on flora, fauna and the world of man.

Thus, for example, when the 1,;,>18°C, it marks an approximate border of tropical
flora. If the 1,,in<-3°C, there are conditions for a permanent snow cover in winter. Or, if the
0°C<r1,nax<10°C, it corresponds to the tundra borders and the T,,<0°C marks the border of
theice cap climate (Panunosuh b., 1981).

Koppen classified al climate types on Earth into three levels — climates, types and
subtypes. The climates were determined according to average air temperature values.
K 6ppen distinguishes five climates or classes marking them with capital letters A, B, C, D
and E. In each climate he singles out a few climate types and subtypes. Thus, for instance,
dry climates are systematized into B climate class, while humid temperate climates are
grouped into C climate class, etc. Koppen determined climate types, as a lower climate
category, according to the precipitation regime and subtypes according to the temperature
regime. Climate subtypes are marked with small letters, while climate types are marked
with both small and capital letters (Table 1).

Table 1. Kdppen climate classification

Climate (class) —first letter A B c | B D
Climate type — second letter f,mw W,C w,fc TF
Climate subtype — third letter h,k ab,c,d

While determining the climate formula for a certain place, the class is determined
first, then the type and finaly the subtype (the third letter) of the climate. According to the
KOppen system of classification, there are 12 different climate types (two or three typesin
each climate): 3(A)+2(B)+3(C)+2(D)+2(E). The names of climate types are;

Af —Tropical rainforest climate, Cs—subtropical (Mediterranean) climate,

Aw —Tropica wet and dry or savanna  Cw — temperate highland tropical climate with
climate, dry winters,

Am — Tropical monsoon climate, Df —wet boreal (taiga) climate,

BW — Desert climate, Dw — boreal climate with dry winter,

BS — Steppe climate, ET —tundraclimate,

Cf —Humid subtropical climate, EF —ice cap climate.

Long ago, in 1935 World Meteorological Organization (WMO) established
observation periods of 30 years as quite competent ones (standard climate periods), starting
from 1901 (Segota T., 1976). This means that the current fourth climate period finishes in
2020 (1991-2020). However, a 30 — year period of continuous observations of climate
elements suggested by WMO as a minimum one to deal with a certain area climate, is
probably short for tepid latitudes because of the significant weather variability. This is
pointed out by JIpo3mos and Py6unmreiin (1966) and Pakuhesuh (1994). They figure that
a continuous series of observations of climate elements from a 50 — year to a 70 — year
period represents an “optimum period” for the establishment of “climate standards’ in the
temperate zone.

Yet, considering the recommendation of the World Meteorological Organisation,
climate regionalization in Montenegro has been made according to the analysis of the last
standard climate period, 1961-1990. Therefore, climate types have been singled out
according to the data taken from the 1961-1990 period, and some extreme temperature and
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precipitation values have been recorded amost during the whole period of instrumental
observations in Montenegro (1951-2010).

Climate Types|In Montenegro

According to the data taken from the 1961-1990 reference climate period, warm
temperate (C) and cold temperate (D) climates are found in Montenegro. Warm temperate
climate is found in lower parts of the country, while D climate type is found in higher
inland mountain regions, above 1000-1200 m AMSL (Table 2).

Table 2. The Kdppen system in Montenegro (according to D. Buri¢)

Climate class Climate Climate Name
(climates) type subtype
Cs Csa Mediterranean climate with hot summer
Transitional variant of etesian climate with warm

C Cd s'lb summer
Cf Cfb Humid temperate climate with warm summer

D Df Dfb Humid cold temperate climate with warm summer

Dfc Humid boreal climate with cool summer

The first climate (C) is represented with two climate types, Cs and Cf. Two
subtypes - Csa and Csb can be distinguished within the Mediterranean or the so - called
etesian climate (Cs). Humid warm temperate climate type (Cf) is found with one subtype —
Cfb. The second climate (D) is found in higher regions with Df climate type and two
subtypes - Dfb (mainly on the altitudes up to 1500-1600 m) and Dfc (on the atitudes above
1600 m). Therefore, according to the Kdppen criteria three climate types can be found in
Montenegro, that is, five climate subtypes (Figure 1).

The climate types in Montenegro
(Author: Dragan Buri¢)

Csa— The Mediterranean climate with hot summer

Csb — The Mediterranean climate with warm summer

Cfb —Humid temperate climate with warm summer

Dfb — Humid temperate and cold climate with warm
summer

Dfc —Humid boreal climate with cool summer

Figure 1. General climate regionalization of Montenegro accor ding to the Kdppen criteria

The basis of the Koppen classification is, therefore, made of hydrothermal analysis
- the analysis of the precipitation sum and air temperature. Therefore, based upon the annual
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flow of these two climate elements, dry and wet intervals, border values and so on, the
combination of letters that make the climate formula can be obtained. Instead of long and
tiring climate descriptions, we simply write a series of letter marks, taken from climate
formula and knowing the meaning of the letters used, we learn important climate
characteristics. The quality of this classification lies in the fact that we can add new marks
to the climate formula if the climate specificity allows it. In order to get a more detailed
description, nine variants are singled out, that is, climate formulas with 3 — 5 letters. This
shows that Montenegro represents areal “climate mosaic”.

The regime and annual fluctuation of air temperature is same at al stations.
Considering the average vaues, the hottest month is July and the coldest is January.
According to the Koppen criteria, temperature letters can be C or D, depending on the
temperature values in January, that is, a, b or ¢, depending on the temperature value in July.
The situation is different with precipitation. Y et, the fluctuation and spatial distribution of
the average values of these two climate elements imply that a significant part of
Montenegro belongs to the submediterranean and typical Mediterranean zone of the
Mediterranean climate region. The main characteristics of these climate types and subtypes
are asfollows:

1. Csa subtypeis characterized by hot, dry and clear summers, that is, by temperate
and rainy winter — a typica etesian (Mediterranean) climate. In this subtype the average
temperature of the coldest month is between -3°C and 18°C (letter C). Summer is the driest
part of the year (letter s), and the average temperature of the warmest month is higher than
22°C (letter a). In the subtypes of the Cs climate type maximum precipitation is recorded in
November and minimum in July — Montenegro coastline and the Zetsko — Bjelopavli¢ka
plain.

It should be pointed out that, considering thermal regime, the climate of the
Podgoricko — Skadarska ravine and the Bjelopavli¢ plain is somewhat different from the real
Mediterranean climate — summers are a little bit warmer, while winters are dightly colder
than the climate of Montenegro coastline. This particular variant of the Mediterranean
climate (Podgorica, Danilovgrad) is called submediterranean climate. Due to the distance
from the sea, terrain, morphology and petrological — pedological characteristics, the Zetsko
— Bjelopavli¢ka plain has submediterranean climate (Bypuh [. et al., 2007). Judging from a
belief that the Mediterranean spreads as far as to where olives grow, it can be said that these
two zones (Adriatic — Mediterranean and submediterranean) belong to the typica
Mediterranean climate region. According to the Kdppen criteria even Cg/s’/b subtypes
(zones) belong to the Mediterranean climate region in the broader sense. Thus, the
mentioned zones (Cs/s’'/b) are to be understood as a transition zone between the
Mediterranean and humid temperate climate.

2. Csb subtype differs from the previous one by having the average temperature of
the warmest month lower than 22°C (letter b). In places with this subtype, monthly
temperature values are lower al over the year compared to previous type. So, summers are
somewhat cooler and winters are colder. The reason for that is the sea distance and relief
characteristics, above all higher altitudes— Niksi¢, Grahovo.

3. Cshx'' subtype is also atransitional variant of the etesian climate, which differs
from the previous one by having, besides a primary, even secondary (x"), mainly more
pronounced, precipitation maximum. There is a single pronounced precipitation maximum
and a precipitation minimum in Csa and Csb subtypes. Monthly precipitation sums decrease
from November (primary maximum) to the beginning of spring in this subtype while the
secondary maximum is recorded in March or April — Cetinje, Crkvice, Krstac and Kolasin.

4, Cs'bx" is a trandgitional variant of the etesian climate quite similar to the
previous one. It is singled out as a particular variant due to the height and the precipitation
sum relations between the wettest and the driest month. In places with this subtype the
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annual precipitation sum is smaller in relation to the previous subtypes of the Cs climate
(around 1:2). Besides that, the relation between the driest and the wettest month is in
proportion smaller than 1:3, mostly around 1:2 (letter s*). In the previous subtypes the
precipitation sums in the wettest autumn month are three or more times higher than
accumulated precipitation in the driest summer month (letter s). Thus, in this climate
subtype the influence of continentality on the precipitation regime is stronger — Berane,
Bijelo Polje and Plav.

5. Cfwbx subtype is a variant of humid temperate climate. The annual precipitation
sum is quite uniform for al months — letter f. Yet, the summer half of the year isricher in
precipitation (letter w). The maximum precipitation is in early summer — primary June
maximum (letter x), and minimum precipitation is by the end of the winter and the
beginning of the spring (March). This is the characteristic of the continental pluviometric
regime. The influence of the continentality and altitude on climate characteristics, especialy
on precipitation regime, is perfectly shown by the Walter climate diagram. As aresult of the
strengthening of these influences, dry periods disappear (Cetinje, Niksi¢, Kolasin, Berane,
Bijelo Polje, Plav, RoZgje). In the northernmost and the northeasternmost parts of
Montenegro the characteristics of continental climate are more expressive. The Walter
climate diagram also shows in an excellent way the disappearance of humid periodsin these
regions (the result of the strengthening of the influence of continentality - Pljevlja, RoZgje),
as well as the precipitation uniformity in an average year (smaller amplitude of the
precipitation curve). The characteristic of the continental climate is also shown in the annual
precipitation sum. The places in Montenegro having the characteristics of this climate
subtype (with the letter w — Pljevlja, RoZgje) receive the smallest precipitation amount in an
average year - around 850 mm. Pljevlja with the surrounding area is a typical representative
of the Cfwbx climate subtype.

6. and 7. Dfs'bx"" and Dfs'cx"" subtypes are found in the mountainous regions of
continental Montenegro, mainly above 1000 m AMSL. These subtypes have the air
temperature in the coldest month below -3°C and the temperature of the warmest month is
above 10°C (letter D). This is cold temperate climate or the so — called boreal or humid
taiga climate (f). This is substantiated by the Walter climate diagram (there is no arid
period). Yet, the summer precipitation sum is smaller than the winter one (letter s'). The
atitude has the primary influence on the occurrence of wet periods throughout the year
(January — June and September — December). The winters are cold and snowy. The average
air temperature of the warmest month is less than 22°C (around 14-15°C), in the areas of
about 1500-1600 m AMSL, but four or more months in an average year have the air
temperature higher than 10°C (letter b). The summers are quite cool at the altitudes above
1500-1600 m, that is, the average air temperature is higher than 10°C (letter c) during the
period smaller than a four- month period. The primary precipitation maximum is in the
autumn and the secondary isin the spring (letter x") — Zabljak and higher areas.

8. and 9. Dfwbx'' and Dfwex'" subtypes differ from the previous two (Dfs'bx" and
Dfs'cx") only because the warmer part of the year is somewhat richer in precipitation (letter
w). However, the primary precipitation extremes are in the late autumn and winter (the
primary maximum in November and minimum in February — letter x"). The secondary
precipitation maximum is insignificantly smaller than the primary one and it occurs in the
late spring or early in the summer (June). The Walter climate diagram shows a great
similarity in the precipitation regime (and temperature, as well) of Rozaje and Pljevlja, that
is, the strong influence of continentality. It is understood that, in thermal sense, due to the
influence of the dtitude, RoZaje is colder than Pljevlja— on average around 2°C. A typical
representative of Dfwhbx" climate subtype is RoZgje.
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The annual air temperature fluctuation and precipitation (average monthly values)
is shown by the Walter climate diagram method (H. Walter)* for some weather stations in
Montenegro. The basic specificity of the Walter climate diagram is reflected by the specific
relation of the temperature and precipitation curves (1:2, 1:3 and 1:10). This type of
hydrothermal diagram has a big practical use. This way, rainy, arid and dry periods and
generally thermal and precipitation regime clearly stand out. According to the specific
relation of the curves, the period of the year when the precipitation curve is lower than the
temperature curve is marked as arid (1:2 relation) and dry period (1:3). The months with
precipitation above 100 mm and with the curve relation of 1:10 are marked as awet, that is,
humid period of the year. The Walter climate diagram offers a series of other useful
information. The following diagrams show the climate subtypes according to the K&ppen
criteriaand using the Walter conception (Figure 2).
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Figure 2. Walter climate diagram and the K &ppen climate subtype for some placesin Montenegro
Legend: m — name of the place (the number beneath the name marks the climate period -1961/90); n — station altitude; t; — average
annual air temperature; Ry — average annual precipitation; t, — average minimum temperature of the coldest month; A, — absolute
air temperature minimum during the climate period; g — months with absolute air temperature minimums below 0°C; h — months
with negative average air temperature minimums; R(mm) — annual fluctuation of average monthly precipitation; t(°C) — annual
fluctuation of average monthly air temperature; k — Képpen climate formula.

“www.zoolex.org/walter.html
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The average annual air temperature in the area of Montenegro, according to the
data from the 1961-1990 period, ranges from 4.6°C on Zabljak (1450 m) to 15.8°C in Budva
(2 m), Figure 3. January is the coldest month, with an average air temperature of -4.5°C on
Zabljak and 8.3°C in Bar and Budva. The lowest average air temperature in July has been
recorded on Zabljak, 13.9°C, and highest in Podgorica, 26.0°C.
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Figure 3. Isothermal map of Montenegro for the 1961-1990 period

Coastline places are the sunniest — the annual insolation is up to 2600 hours (on
average, Ulcinj is the sunniest place in Montenegro), while the sunshine duration in
mountains regions is around 1800 hours. Average annual precipitation sum on the territory
of Montenegro ranges from 802 mm in Pljevlja to 4600 mm in Crkvice. A stronger
influence of the Mediterranean on the precipitation regime is present up to the line which
goes from Magli¢ across Durmitor, Sinjgjevina, Bjelasica, Hajla and Zljeb (Figure 4). The
places which are located around this line have the transitional characteristics of
pluviometric regime — a smaller difference between the wettest and the driest month, the
occurrence of the secondary precipitation maximum and minimum.

The coastline places and the Zeta plain have on average around 115 rainy days a
year and mountainous regions in the north up to 172 days. November has the biggest
number of rainy daysin almost all parts of Montenegro and that is the rainiest month in the
year, 13-17 and July has the smallest number of rainy days, 4-9 days.

The climate is not characterized only by an “average” state of the atmosphere
above a certain place for a specified time period (the standard climate period), but average
and extreme exceptions are also taken into account. In other words, the exceptions from
average temperature values, precipitation sum and other climate elements, relative to
corresponding normal, can not point to (un)favourable climate conditions. The analysis of
extreme climate values offers such an insight (Byjesuh I1., 1956).

The analysis of extreme values of the climate elements enables a more detailed
understanding of the climate of a certain place or region. The absolute extremes of air
temperatures in Montenegro during the whole period of systematic observations range from
-32.0°C in RoZgje (1012 m) to 44.8°C in Podgorica (49 m).
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Figure 4. | sohyets map of Montenegro for the 1961-1990 period
—————— the border up to which the influence of the Mediterranean on precipitation regime prevails

In most parts of Montenegro the highest absolute maximum temperature was registered
in August 23 and 24, 2007 (Figure 5, left). In winter the highest maximum temperature values
occur when Montenegro is in the front part of the cyclone whose centre is in the west
Mediterranean (mainly in the Gulf of Genoa, the lonian or Adriatic Sea). The maximum winter
temperatures occur during the strong high southwest stream in large baric trough, but also during
the high atmospheric pressure when daily fluctuations are the biggest. In the warmer part of the
year, especialy in summer, daily air temperature maximums are registered during the so — called
“blocking situations®, when thermobaric ridge gets stronger in the high southwest stream, that is,

when warm air advection occurs.

The lowest daily air temperature minimums are registered in January, ranging from -
32.0°C in RoZgje to -4.2°C in Kotor. The Figure 5 (right) shows the value and date of the
absolute air temperature minimum. In most cases the lowest temperature was recorded in January
12 or 13, in 1985. A lower temperature was recorded only in Tivat, Podgorica and Grahovo in
February rather than in January (-8.2°C, -9.7°C and -28.8°C). During the November — February
period and in July and August, the lowest recorded air temperature on the territory of
Montenegro was registered in RoZaje. The monthly record during the March — June period holds
Zabljak, and Grahovo holds the record for the September — October period. From 23 stations
included in the analysis, the temperature below zero was registered only in RoZaje, both in July

and August.
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The difference between the highest and the lowest recorded temperature (absolute
fluctuation) is the smallest in Kotor (43.2°C) and the biggest in Berane (68.7°C). The
absolute fluctuation is higher than 60°C in all placesin the north of the country.

Big daily precipitation sums occur during the developed deep cyclone west from
these regions, especialy in the conditions when the surface and high level circulation
coincide, that is, when Montenegro is in the front part of the depression or in a vast high
level baric trough. It should be emphasized that orography has a great influence together
with thermal convection in summer, during which local instability develops. In other words,
this means that intensive daily precipitations can occur in any part of the year. Y et, absolute
daily precipitation maximum has been registered during the autumn (Figure 6).
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Figure 6. Thelargest recorded daily precipitation sum and the date of registration
on the HM S network stationsfor the 1951-2010 period

In the 1951 — 2010 period, the maximum daily precipitation sums on the territory
of Montenegro had large — scale variations. On annual level, the smallest absolute maximum
of the precipitation sum was recorded in Plav, 89.4 mm, and the biggest in Crkvice, 452.5
mm (Bypuh II. et a., 2011). Crkvice holds the record even on the monthly level in most part
of the year — January, February, April, May and in the September — December period.
Therefore, it is obvious that the rainiest places have the highest daily maximums and the
other way round. Such high daily precipitation sums, especialy in south-western parts of
Montenegro can have serious consequences in the form of activating or intensifying erosive
processes, abysses, rockdides and so on. However, precisely in those regions where
intensive precipitations take place the limestone development is the biggest. It is the most
typical holo — karst in Europe and due to great precipitation amounts the underground water
circulation is intensive. If there were no such hydrographic contradiction, which is reflected
in almost total aridity on the surface, that is, in the abundance of underground water, the
consequences of intensive daily precipitations would be more frequent and bigger.

Conclusion

According to the usual climate regionalization, there are several climate types in
Montenegro: the Mediterranean, submediterranean, variants of temperate, continental and
apine climate. The Képpen classification is somehow different from the usua climate
zoning. According to the Kdppen criteria, Montenegro coastline is characterized by
distinctive Mediterranean climate characteristics. The Zetsko — Bjelopavlicka ravine is a
part of the submediterranean climate zone. The Adriatic — Mediterranean and
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submediterranean climate zones are part of the typical Mediterranean climate area (Csq),
which is characterized by very warm, even hot, long and dry summers and mild and wet
winters. In an average year, Podgorica is the city with the highest average July air
temperature (26.0°C) and the highest number of tropical days (67.4 days) in Montenegro
and in the former Yugosavia states (bypuh JI. et al., 2007). In other areas of the
Mediterranean pluviometric regime, up to around 1000 m, heading towards northern and
north-eastern parts of the country, variants of the Mediterranean climate change into
variants of humid temperate climate (Csb,Csbx",Cs"bx"). The karst fields and ravines in the
country inland have more severe climate. The summers are warm and temperate and the
winters are cold. Temperature inversions are common in the ravines of the Behotina, Lim
valley, Tara, Piva and in the karst fields — Cetinjsko, NikSi¢ko, in the winter. Daily and
annual temperature amplitudes are big in these places.

The northernmost and the northeasternmost part of the country receive the smallest
amount of precipitation in an average year, but the pluviometric regime is quite uniform.
The Pljevljaravine is characterized by the typical humid temperate climate (Cfwbx). In the
higher mountain parts of Montenegro, mainly above 1000 m AMSL, the climate is more
severe. These are variants of cold temperate climate - Dfs'bx", Dfs"cx", Dfwbx", Dfwex".
Summers are short and cool and winters are cold, snowy and long in the mountains.

Besides notable shortages, which are, above all, related to a relatively big air
temperature and precipitation threshold, the Koppen climate classification is, quite
justifiably, used in most countries today. Segota T. and Filip¢i¢ A. (2003) emphasize that it
is “the consequence of its exactness which excludes a subjective conclusion without an
expert analysis of the meteorological data“. A critical review of the Koppen climate
classification for the area of former Y ugoslaviawas given by Milutinovi¢ A. (1974).
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K/IMMA IIPHE I'OPE: MOJU®UKATOPH U TUIIOBHU — IPYTU JEO

JIPATAH BYPURY, BJIAZIAH JIVLIMR?, JOBAH MUXAJIOBUR?

“Xuopomemeoponowiku 3as00 Lpne Iope, \V nporemepcxe 19, Iodzopuya, Lpua F'opa
2Yuusepsumem y Beoepady — Feozpagcru gpaxyrmem, Cmydenmcku mpe 313, Beozpad, Cpbuja

Caxerak: [{upb oBor paza je na ce ykake Ha ocHOBHe Monudukarope u tunose kaume Lipue I'ope. Morno 6u ce
pehu 1a je perko rae Ha MameM MPOCTOPY 3aCTYIUBCHO BHINE KIMMATCKHX THIIOBA Ca HEKOJIMKO MOJTHIIOBA U
BapujereTa kao mro je y Llpuoj I'opu. ¥V mpBom meny pana pa3marpaHyl Cy Haj3Ha4YajHHUjH MOJU(MHUKATOPH KIIMME
Lpue 'ope, a To cy: MaTeMaTH4KO-reorpadCcKu MoJI0kKaj, PalIwIalbeHOCT U JUCELUPAHOCT pesbeda, LUPKYJIalija
aTtMocdepe u Jagpancko mMope. Bemuky ynory y MogudukoBamy kinMe Ha npoctopy Lipae I'ope nmajy orpomue
akBaropuje Arnantuka u CpenozeMHor Mopa, kao M EBpoasmjcko komHo. OBa OrpoMHa IPOCTPaHCTBA
MPEeACTaBbajy M3BOPHE O0JACTH aKIMOHHMX LIEHTapa arMocdepe M Ba3IyLUIHHMX Maca. Y JApPyroMm jeiy, 1ara je
peruonanu3anuja noaHe6spa Lpae ['ope koja je ypaljena Ha ocHoBy KeneHoBHX KpuTepujyma jep je yTBpheHo na
OHa IpYy>xa 1o0pe OCHOBE 3a pellaBarbe HI3a MPAKTUYHAX M HAyYHHX IpodiiemMa.

Kibyune peun: xinma, Moaudukaropu, tunoss, Kenew, Lpua ['opa.
YBoa

Omnpenesbeme 1a Typu3aM OyJe MOKpeTadyka cHara eKOHOMHMje M HOBOT Pa3BOjHOT
LUKIIyca, 3aCHMBA ce Ha ynmbeHUIM na LlpHa ["opa pacnonaxe pecypcuMa GUTHHM 3a Pa3Boj
OBe TpaHe IpUBpeEe, a OHA ,,[CHEpPHIIE Pa3BOj U IPYrHX KOMIUIEMEHTAapHHUX NETaTHOCTH,
Kao IITO Cy. TMOJpONpHBpena, TrpaljeBHHApPCTBO, TpPaHCIOPT, TProBHWHA, OaHKapcTBO''
(Crpareruja pas3soja Typusma y LipHoj ['opu 1o 2020 roaune, 2008).

Cpakakako ma je kimMa llpuHe T'ope jeman on HajaparoleHHjUX MPHPOTHUX
pecypca W OrpoMaH IMOTEHIMjajd 3a CBEYKYIHH pa3Boj. Y TOM mpaBiy Ou je Tpedaao u
MOCMAaTpaTH, ajli Ce y MOCIEqHhe BpeMe youaBajy M3BeCHe KOHTPAJAUKTOPHOCTH. Y TOTOBO
CBHMM CTpaTEIIKUM JJOKyMEHTHMa U IIJIAHOBHMa pa3Boja, TypHU3aM ce IIOMUIbE Kao IpuMapHa
rpaHa eKOHOMHje M TO |€ MOTKPEIUbEHO, H3Mel)y OcCTanor, H3y3eTHHM KIHMATCKUM
noBoJjpHOCTHMA. Ca Jpyre cTpaHe, CBE BHILEC C€ 4Yyjy IVIACHHE O OYEKHBAHOM IOTOPIIAHY
KJIMMATCKHAX YCIIOBA HA OBUM MPOCTOPHMA U C TUM y BE3H YIPOXKCHOCTH TPHUBPEAE, a Mpe
cBera Typusma. CTHYe ce yTUCAK Ja Cy OBAaKBE IVIACHHE HayYHO HEyTEMeJbeHE, Te U3 TOT
pasiora Huje mOoOpO CTBapaTh CTEPEOTHIIE W CTpaX y jaBHOM MHIEHY Ol KIMMAaTCKUX
MIPOMEHA M CBAKH BPEMEHCKH EKCTPEMHH Joral)aj IOBe3WBaTH Cca III00aTHUM 3arpeBameM U
€BEHTYaIHIM KJIMMAaTCKUM IIPOMEHaMa, OHOCHO JAaBaTH KaTacTpoQuuke BapujaHTe.

Xwunpomereopodomika ciyxba Hekanaimme COPJ je jenHo Bpeme KkopucTuiia
TopHTBajTOBY KJIacU(pHKAIM]y, allK je KaCHUje HaIlylITeHa jep He OAroBapa Mpuinkama Ha
oBuM mpocropuma. Mmajyhn y Buny na KenenoBa kiacudukanuja ximme uma nodpe
OCHOBC 3a pflulaBamb€ HHU3a MPAKTUYHUX W HAYUYHUX Hp06neMa, Tagallllkbu Case3nn
XHUJPOMETEOPOJIOIIKM 3aBoj je Mo KeneHOBMM KpUTEpHjyMHUMa Yypaauo pejoHH3aLu]jy
nogue6spa COPJ. Ocum TOra, TOTOBO CBE Pa3BHjEHHjE 3€MJbE 3a JWAAKTHUKE MOTpede
npumMeryjy KeneHoB cucteM, Koju ce maHac HajBuiue kopuctu y cBery (Casuh, O0yJsbeH,
1979; Myxuh, 1999; Segota, Filipgi¢, 2003).

KerneHOBH KpUTEpUjyMH Cy €r3aKTHH, jEAHOCTAaBHH W JIAKO pPa3yMJbHBH.
KapaxtepucTiyHe BpeJHOCTH TEMIlepaType M NaJaBHHA, KOje ce y3MMajy Kao TpaHHYHE
mmMelly KIMMaTCKUX THIIOBa, onpeljeHe cy mpema e(eKTHBHHM YyTHIAjUMa y OMIBHOM,
KUBOTHE-CKOM U CBETY YOBEKa.

Tako Ha TPUMEP, KAAa j€ Tyy>18°C To 03HauaBa MPUOIMKHY 'PAHUITY TPOIICKOT
6MIBA. YKOIHMKO j€ Tyyy<-3°C, CTBOPEHH Cy YCIIOBH 3a TPajHH CHEXHHU TOKPHBad 3uMH. Vi,



84

ako je 0°C<rx<10°C To oxroBapa rpaHMIAMa TYHIPA, a Tyw<0"C O3HaUaBa TpaHHILY
Beuntor jeaa (Pagunosuh b., 1981).

Cge ximmMe Ha 3emusbn KemeH je cBpcTao y TpM HHBOA - KJIIMMaTe, THUIIOBE U
noarunose. Kiimmare je openno Ha OCHOBY BPEIHOCTH CPEIBUX TEMIIEpaTypa Ba3ayXa.
Keren u3aBaja met kiMMmara Wi pa3pelia, O3HAYHMBIIN WX BEIUKUM CIIOBHMA JIATHHUIE: A,
B, C, D u E. ¥ cBakoM KknuMmary u3/Baja HEKOJIMKO THIIOBA M MOATUIIOBA KiuMme. Tako cy
HOp., Yy B knumary cucremarusoBane cyBe kimume, y C paspeny cy rpymnrcaHe yMepeHO
TOIUIEe KHIIHE KiuMe, UTA. KirMaTcke THIOBE, Ka0 HIXKY KIMMAaTCKy KaTeropujy, oJpenuo
j€ Ha OCHOBY peXHMa NaJaBHHA, a MOJTHUIOBE NMpeMa pexuMy Temieparype. Kinnmarcku
MOATHIIOBH Ce 03HAYABAjy MAIUM, & TUIIOBH M BEJIMKUAM CIIOBUMA NaTHHUIE (Tabena 1).

Ta6ena 1. KenenoBa kiacuukanmja kjaumara.

[Ipu oppehuBamy kimrMaTcke GopMmysie 3a HEKO MecTo, IIpBo ce oapelyje paspen,
3aTUM THO W Ha Kpajy moarun (tpehie cioBo) wimmme. Ilo KemenoBom cucremy
KIacu(uKaIyje mocToju 12 pasinuuTuX KIMMAaTCKUX THIoBa (MO JBa WIM TPU THIA Y
cBakoM kimmaty): 3(A)+2(B)+3(C)+2(D)+2(E). Hasusn kuMaTcKuX THIIOBA Cy cienehn:

Af - npamrymcka kinma, Cs- cpemo3eMHa (MeaUTEPAHCKa) KIINMA,

AW - caBaHCKa KiMMa, Cw - yMepeHo ToIuTa KUITHa (CHHAjCKa) KITUMa,
Am - MOHCYHCKA KJTUMa, Df - Bnakna 6opeanHa (CHEKHO-IITYMCKa) KJIUMa,
BW - myctumcka kinuma, Dw - bopeaniHa KiiMMa ca CyBOM 3UMOM,

BS - crencka kinnma, ET - kmuma TyHape,

Cf - YMEPCHO TOIlJIa U BJIaXKHA KJIMMa, EF - xnmuma Beuntor Jcaa.

Ceercka  Merteoponomka  opranmsammja  (WMO-World  Meteorological
Organization) je jomr nmaBHe 1935. rommne y BapmiaBu, kao MepoJaBHE, yCTaHOBHIA
nepuone ocMmatpama of no 30 roauHa (CTaHOAPOHU KIMMATCKH IEPUOAH), MOYEBIIN O]
1901. romuue (Segota T., 1976). To 3Haum ja ce Tekyhu UETBPTH KIMMATCKH HEPHON
sagprmraBa  ca  2020. rommHom  (1991-2020). Mehyrum, 30-TomMIIEBH  TIEPHOL
KOHTHHYHpAHUX OCMaTpama KIMMAaTCKUX eJeMEHaTa, Kkoju mpenopydyje WMO xao
MHHUMAJIHU TIPH pa3MaTpamy KJIMMe JaTOr MeCTa, 33 yMEepeHe LIMPHHE je HajBepOBaTHU]je
Kparak, 300r u3paxene BapujabunHocTu Bpemena. Ha To ykasyjy [po3noB u PyOuHmTeiin
(1966) u Pakuhesuh (1994). OHu cmatpajy Oa Cy HENPEKHIHH HHU30BH OCMATparba
kuMarckux enemenata ox 50 mo 70 roawHa, ,,0NTHUMAJHH TEpUOAU” 3a YTBphHUBame
,,KIINMAaTCKNX HOpMH" Yy YMEPEHOM I10jacy.

Wnak, mnowryjyhu mpenopyky CBeTcke METEOpOJIOIIKE  OpraHu3aluje,
peruoHanu3anyja moaHeOba LPHOrOPCKOT MpOcTopa je ypaljeHa Ha OCHOBY aHajm3e
MOCIEEr CTaHAapJHOr KiauMmarckor nepuoga, 1961-1990. TumoBm kiammara cy
W3IIBOjCHHU, JaKJie, HA OCHOBY mopaaraka mepuona 1961-1990., a mojemuHe EKCTpeMHE
BPEAHOCTH TEMIIepaType M IaJaBHHA Cy JaTe FOTOBO 33 YHTaB MEPHOJ WHCTPYMEHTAITHHX
ocmatpama y lpuoj I'opu (1951-2010).

Tunosu kanme y lipuoj 'opn

Ha ocHoBy mopartaka pedepeHTHOr KiauMaTckor nepuona, 1961-1990., y IlpHoj
T'opu je 3actymben ymepeno tomwu (C) u ymepeno xnamuu (D) ximumar. YMepeHo Tormmm
KJIMMAaT paclpoCTPaCH je y HIDKAM, JOK je Y BHINAM IUIAHWHCKAM MpeneinMa y
YHYTpanImocTH 3eMibe, u3Han 1000-1200 m, 3actymben D kinumar (tabena 2).
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Ta6ena 2. Kenenos cuctem y LipHoj 'opu (o 1. Bypuhy)

Knumatcku
paspen Knumarcku Kimmatckn Hasus
(kmmar) THUIT MOJITUIT

Cs Csa cpeno3eMHa KiauMa ca Bpyhum jietom

C Cd/ s'/b Ipelia3Ha BapUjaHTa eTe3HjCKe KIIIMMe ca TOILTHM JIETOM
Cf Cfb YMEPEHO TOIUIA ¥ BIAKHA KIMMA Ca TOTUIUM JIETOM

D Df Dfb YMEpEHO XJIaJHA U BI)KHA KJIMMa Ca TOIUIHM JIETOM

Dfc BJI@XKHa OOpealHa KJIMMa ca CBEXHM JIETOM

Ipeu xmumar (C) ce jaBipa ca aBa tuna, Csu Cf. V oxBUpY cpeno3eMHe WK T3B.
eresujcke kmuMme (CS) m3mBajajy ce mea moaruma - Csau Csh. YMepeHo TOIUTH U BIaXHH
kmumarcku tun (Cf) je 3actymiben ca jenaum moarunom — Cfb. JIpyru xiumar (D) ce jaiba
y BUIIMM npenenuma u To ca Df tunom u nBa noarumna - Dfb (Ha Bucunama yrmasHoMm 10
1500-1600 m) u Dfc (na Bucunama u3nan 1600 m). Jakie, mo KeneHoBuM KpuTepujymMuma
y Lproj T'opu ¢y 3acTymbeHa TpH KJIMMATCKa THIIA, OAHOCHO TET moaTumnoBa (ciuka 1).

Cimka 1. Omura kaumarceka pejonuzauuja Lipue I'ope no kpurepujymuma B. Kenena

Tunosu kimume y Lipuoj 'opu

(Ayrop: dparan Bypuh)

Csa- Cpenosemna kimma ca Bpyhum jietom

Csb - CpenosemHa KiMa ca TOILTHM JIETOM

Cfb - VMepeHo Tomuia u BiaxkHa KiuMa ca TOIUIM JIETOM
Dfb - YmepeHo xnaxna u BraxkHa KiMa ca TOIUIMM JICTOM
Dfc - Biaxna GopeaHa KiiMa ca CBEKHUM JICTOM

OcnoBy KeneHnoBe kiacudukaiuje 4YMHHM, JaKie, XUAPOTEPMHUYKA aHalu3a -
aHaJM3a KOJIMYMHE NaJlaBHHA M TeMIIepaType Ba3ayxa. Tako ce, Ha OCHOBY T'OJIUILLET TOKa
OBa J1Ba KJIMMAaTCKa CJEMEHTa, MOjaBe CYIIHMX W KHIIHUX HWHTEpBaja, TPaHUYHHX
BPEIHOCTH H CII., JOOMja KOMOWHAIMja O3HAaKa KOj¢ YHHE KJIMMATCKy (QopMmyiy. YMecTo
JIyTUX W 3aMOPHHX OMNKCHBamba KIHME, jeJHOCTABHO C¢ HAMWIIEC HU3 CIOBHHX O3HAKa,
OHOCHO W3 KiIMMaTcke (opmyne, 3Hajyhn 3HauUeHma yHOTPeOJLCHHX CIIOBA, Ca3HAjeMO
OWTHE KapaKTepHUCTHKE MoaHeOspa. KBanmuTeT oBe Kiacupukanmje je M y TOME IITO
KJIMMaTcKa (popMyIia MOXKe Ja ce IOMykbYyje HOBHM O3HAaKaMa, ako CIICHU(HIHOCT KIUME TO
JI03BOJbaBa. Pamu moTmyHwMjer ommca, U3BOjEHO je IeBET BapHjeTeTa, OMHOCHO KIMMATCKUX
(hopmyna ca 3-5 cioBa. OBo roopu 1a LipHa I'opa mpezacraBiba npaBu ,,M03auK Kiuma’ .

PesxxuM M roauimmM XOA TeMIepaTtype BasgyXa jeé Ha CBHM CTaHHMLAMa UCTH. Y
Cpelb0] BPEAHOCTH, HAJTOILUMjH Mecell je jyi, a HajxyamHuju janyap. [lo KenenoBum
KpUTEpUjyMHMa, O3HaKe 3a Temneparypy mory outu C wmim D, 3aBHCHO on BpeqHOCTH
jaHyapcke, OJHOCHO a, b wiu C, 3aBuCHO 0/1 BpeHOCTH jyncke Temmeparype. Kox nagasuna
je curyanuja apyradydja. Mmak, TOK ¥ MPOCTOPHU PacIiopesi CPEeAmUX BPEIHOCTH OBa J1Ba
KJIMMaTCKa eJIEeMEeHTa yKasyje Ja 3HauajaH aeo Llpue ['ope mpumana cyOMennTepaHCcKoj U
TUINUYHO] MEIUTEPAHCKO] 30HM MEJUTEPAaHCKOT KiIMMarckor moxapydja. OcHOBHe
KapaKTePUCTHKE NPUKA3aHUX TUIIOBA M MIOITUIIOBA KIUMe ¢y cienehe:

1. Csa moATun ce KapakTepHIle KapKUM, CYBHM H BEIPUM JIETOM, OJHOCHO
6J1aroM M KUIIOBMTOM 3MMOM - THITHYHA eTe3ujcka (cpemo3eMua) kianma. OBaj TIOATHIT MMa
npocedHy Temrepatypy Hajxmagamjer mecena mmely -3°C u 18°C (osmaka C). Jlero je
HajCyBJbe 7100a roauHe (03HaKa S), a Cpe/iiba TEMIIEpaTypa HajTOILTH]Er MeCella je BHIIA Off
22°C (o3uaxa a). V moxrunosuma CS THIA KIMMe MAKCHMAJIHA KOTHYMHA [aJaBHHA jaBba
ce y HOBeMOpY, a HajMama je y jyny — LlpHoropcko npumopje u 3ercko-bjenonasnuhka
paBHUIIA.
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Tpeba ucrahm nma ce, mpe cBera y TEPMUUYKOM pexuMmy, kiauma Iloaropuuko-
Ckaznapcke korinHe U bjenonasnulike paBHUIE JOHEKIE PAa3IHKyje OJ MpPaBe CPEIO3EMHE
KIUME - JieTa Cy HEIITO TOIUIMja, a 3WMe Majo XJIaJHHje y OIHOCY Ha MoaHeOJbe
IpHoropckor mpumopja. OBa moceOHa BapujanTa cpemozemuor moauebspa ([loaropwuia,
HanunoBrpam) HasuBa ce cyOMmeaumTepaHcka Kiuma. 300rT yOalkeHOCTH O Mopa,
MopdoJoruje TepeHa 1 NeTPOJIONIKO-TIEA0IOMKIX KapaKTepUCTHKa, 3eTcko-bjenonasnuhika
paBHuIa uMa cyomenurepancky kiumy (Bypuh JI. u ap., 2007). Ako je cyauTu mo Tome 1a
MenmutepaH fornupe A0TiIe JOKIe JONUPE MaciiHa, CACBUM MOY3/1aHo ce Moxe pehu 1a oBe
JIBe 30HE (jaapaHCKO-CpPe03eMHa U CyOMEeINTEPAaHCKa) IPHUIAA]y TUIIHYHOM CPEI03EMHOM
kiuMarckoM mojpy4jy. Ilo KemenoBum kpurepujymuma u CS/S’'/b moarumosu (30He)
NPUINALAJy MEAUTEPaHCKOM KIMMATCKOM MOAPYYjy y LmpeMm cMmuciy. Jlakne, momeHyTe
30He (CS/S’'/b) Tpeba cxBaTHTH Kao mpena3 u3Melhy MeIUTEpaHCKe U YMEPEHO TOIUIe H
BJIa)KHE KIIUMe.

2. Csb moarum ce pa3nuKyje O IMPETXOMHOT MO TOME LITO UMa CPEIby MECEUHy
Temneparypy Hajrommjer Mecena Hmky ox 22°C (o3maka b). V mectuma koja uMajy oBaj
HOATHUI, BPEIHOCTH MECEYHE TEMIIepaType Cy MNpEeKOo Iiejie TOJUHE HIDKE y OIHOCY Ha
nperxofauu montum. Jlakie, JieTa Cy HEIITO CBEXHja, a 3UME XJaaHHje. Y3POK TOME je
yIaJbEHOCT O]l MOpa M pebepHe KapaKTepuCTHKe, Ipe cBera Beha HaaMopcka BUCHHA -
Hukmmh, ['paxoo.

3. Csbx'' moarunm je Takohe mpenasHa BapHjaHTa €TE3MjCKE KIHMME, KOjU Ce
pasnuKyje oJf MPEeTXOAHHUX MO TOME IITO Ce MOpel MPUMAapHOT jaBiba U ceKyHaapHH (X'),
VIJIABHOM jacHHWje M3pa)keH, MakcuMyM TanaBuHa. Y Csau CSh moATHIOBMMA HOCTOJU IO
jenaH, BeoMa M3pa3uT, MAKCHMYM M MHUHUMYM TafaBrHaMa. Kol OBOT MOATHIIA ce MECEUHe
CyMe MaJiaBHHa CMambyjy o1 HOBeMOpa (MpHMapHH MakCHMMyM) 1O moveTka mposicha, kana
ce jaBsba ceKyHmapHH MakcumyM (y Mapty win anpriy) — Lletume, Lpksure, Kpcrar,
Komnamms.

4. Cs'bx'' je mpemasHa BapHjaHTa €TE3MjCKE KJIMME, BEOMa CIIHMYHA MPETXOIHO].
W3nsojeHa je kao moceOHa 300r BHCHHE M OJHOCA y KOJHYMHHM IamaBuHa wu3Melhy
HajBIXKHHU]ET W HAjCyBJbEr Mecela. Y MecTHMa Koja MMajy OBaj MOJTHII FOIHUINE-a CyMa
MaJlaBMHA j€ Mama y OJHOCY Ha mperxoane noarumnoe CS kmume (oko 1:2). Ocum Tora,
onHoc u3Mel)y HajCyBJbET M HAjBIAKHHJET Mecella CTOju y pasMepu Mamoj on 1.3
yrnaBHOM 0ko 1:2 (o3Haka S"). Kox mpeTxomHuX MOATUIIOBA Cy MaJaBHHE Y HajBIaXKHHjEM
jecemeM Mecelly TPH U BHILIE IyTa Belie 07 aKkyMyJIMpaHUX MaJaBHHA Y HAjCYBJbEM JIETHEM
Mmeceny (o3Haka S). Jlakie, KoJ OBOT MOATHIA KIMME jaya YTHIA] KOHTHHEHTAJIHOCTU Ha
pexum nagaBuHa — bepane, b.Iloswse, [lnas.

5. Cfwbx moarum je BapmjaHTa yMEpeHO TOILIOT M BIIXKHOT KiIMMara. [ omuIiEba
CyMa naJaBUHa je MPUIMYHO paBHOMEPHO pacropeleHa Ha cBe Mecele - o3Haka f. Mnak,
JeTHha MOJOBUHA TOAWHE je Ooratmja mamaBuHaMa (o3Haka W). MakcuMaiHa KOJHYHHA
[aJaBrUHa CE jaBjba y PaHO JIETO - MPUMAPHH jYHCKH MakCHMyM (O3Haka X), a MHHAMAIIHa
KpajeM 3uMe wWiM modetkoM nmpoicha (mapt). OBO je OmIMKA KOHTHHEHTATHOT
IUTyBUOMETPH]CKOT pEeXHMa. YTHIQj KOHTHHEHTATHOCTH M HaJAMOPCKe BHCHHE Ha
KJIMMaTCKe KapaKTEepUCTHKE, OCEOHO Ha PeXHM IaJlaBMHA, OJUIMYHO IMoKa3yje Banrepos
nujarpaM. Hamme, Kao pe3ynTar jadama OBHX yTHIaja HecTajy cymHu nepuoau (Lletumbe,
Huxmuh, Konammn, Bepane, b.ITosse, [nas, Poxaje). Ha kpajiem ceBepy U CEBEPOHUCTOKY
Lpue T'ope no u3pakaja Jo0ja3e KOHTHHEHTAJIHE OJUIMKE KiMMe. BanrepoB awujarpam,
TaKolje, OJIMYHO TOKa3yje UIue3aBambe U XyMUIHUX ePUO/ia Y OBUM KpajeBuma (pe3ysarar
jadarba yTHIlaja KOHTHHEHTAIHOCTH - [beBiba, Poxkaje), ka0 U paBHOMEPHOCT MaJaBHHA Yy
MPOCEYHOj ToJMHK (Mamka aMIUIMTY/a KpUuBe MajaBuHa). KapakreprcTrka KOHTHHEHTATHOT
nogHeOsba orjena ce W y TOAWINEK0j cyMH nagaBuHa. Mecta y LlpHoj T'opu koja mmajy
oJyIMKe oBOr moAtumna kiuMme (ca o3HakoM W - Ilbemsba, Pokaje) noOujajy HajMambe
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NagaBUHa y TPOCeYHOj roauHu - oko 850 mm. Tumwuan npencraBauk CfwbX momruma
ximme cy [1ibeBsba ca OKOIHHOM.

6. u 7. DfS'bx"" u DfS'cx'' moATHIIOBH 3aCTYIUBCHH Cy Y TUIAHWHCKAM IMpEIeIiMa
koutuneHtanue lpue [ope, yrnauom nznan 1000 m. OBu NOATHIIOBH UMa]jy TEMIIEPATYpy
Ba3IyXa HajxmagHujer Mecena ucrox -3°C, a Hajrorummjer usnag 10°C (osmaka D). To je
YMEPEHO XJIa[HA WK T3B. OOpeaaHa UK CHeXHO-IIYMCKa U cTasiHo BiaxHa kinuMma (f). To
noTBphyje u BanrepoB knumanujarpam (Hema apujHOr mepuona). Mmak, JieTma cyma
MaJaBruHa je Mama of 3uMcke (o3Haka S'). [[puMapHH yTUIAj HA MMOjaBy BIAXHHX MEPHOA
y roauHu (jaHyap-jyH U centembap-aeneMbap) uMa HaIMOpCKa BUCHHA. 3UMeE CY XJIaJHe
cHexHe. Jfo oko 1500-1600 m mpoceuna Temreparypa Ba3ayxa HajTOILIMjET Mecela je
mmka ox 22°C (oko 14-15°C), anu detnpy M BHIIE MECEIH Y MPOCEYHO] TOXMHH HMAjy
temneparypy Bumy ox 10°C (o3naxa b). Ha Bucuaama m3nan 1500-1600 m nera cy cBexa,
OJJHOCHO Mame O] YeTHPU Mecela y TOKY I'OJMHE UMajy NMPOCEUHY TEeMIepaTypy BHILY OX
10°C (o3maxa C). IIpuMapHE MakCHMyM TaJaBHHA je Y jeCeH, a CeKyHAapHH y mpoiehe
(o3maka X") — Xabspak 1 BUIIH PEICITH.

8. u 9. Dfwhx'' u Dfwex'" moarumoBu ce pasnukyjy o mperxoana asa (Dfs'bx" u
Dfs'cx") camo mo ToMe IITO je TOIUIMja MOJIOBHHA TOJWHE HEmTO OoraTHja magaBHHaMa
(o3Haka W). MeljyTiM, mpuMapHH €KCTPEMH MaJaBHHA CC jaB/bajy Y KAacHY jeCeH U 3HUMY
(mpuMapHH MakcUMyM y HOBeMOpY, a MHHHMYM y (ebpyapy — o3Haka X"). CekyHaapHH
MaKCUMYyM MaJIaBHHA je HE3HATHO MAarmbH Ol MPUMAPHOT U jaBJba ce KpajeM mpoiicha uin y
pano nero (jyH). Knumanmujarpam mo Bantepy moka3syje BENHKY CIMYHOCT y PEXKHUMY
nagaBuHa (cBakako W Temmeparype) Poxkaja m I[lbeBasba, OJHOCHO H3paKeH YTHIA]
KOHTHHEHTAJIHOCTH. Pa3zyme ce, y TEpMHYKOM CMHUCIY CY, 300T yTHIaja HAIMOPCKE BUCHHE,
Posaje xmanuuje ox IlbeBasba - y mpoceky 3a oko 2°C. Tummuan mpexcraBHuk Dfwbx"
nojruna Kime cy Poxaje.

Toauiby TOK TeMIIeparype Ba3ayxa U nagaBiHa (IPOCEYHE MECEUHE BPESIHOCTH)
je 3a mojenmHe MeTeopojomke cTaHune y Llproj T'opm, mnpukazaH MeTomoM
kiuManujarpama no Bamrepy (H. Walter)?. OcHoBHA CHENM(MYHOCT KIMMATCKOT
Jujarpama mo BanTepy ce orieja y ToMe HITO ¢e KPHBYJbe TEMIIEPAType U MaJlaBuHa Hatase
y oapehenom oxnocy (1:2, 1:3 u 1:10). OBakBa BpCcTa XHAPOTEPMHUKHX JHjarpaMa HMa
BENTUKY MpPaKTU4HY mpuMeHy. Ha oBaj HauuMH ce KUIIHM, apuaHHU M Hepuo] cyBohe, Kao H
YOIIITE TEPMUYKH U TaJaBHHCKH PEXHUM, MOTIYHO jacHo uctiuy. [Ipu onpelerom omHoCy
KpHBYJba, 1€0 TOAMHE KaJa ce KPHBa MaJiaBHHA CITyLITa HUCIIOJ TEeMIICpaTypHE O3HAUCH je
kao apuaau (ogHoc 1:2) u nepuo cyBohe (1:3). Mecenu ca nagasunama usuaa 100 mm, a
pu oJHOCY KpuBYyJba 1:10, 03HaYeHH Cy Kao BIIaXXHH, OJHOCHO XYMUIHH IIEPUOA TOIMHE.
Kmumanujarpam mo Banrepy mnpyxka u HH3 Apyrux KOpuUCHHX wuH(popmanmja. Ha
rpaQuKOHMMa KOjH Ciiefe IpHUKa3aHd Cy KIMMAaTCKM MOATHUIOBH 1o KeneHoBum
KpuTepHjyMIMa KopuhemeM KoHIenmje Xajupuxa Banrepa (ciuka 2).

Cauka 2. Knumaaujarpam no Banrepy u Kenenos noarun kimnme 3a nojeanna mecra y Iipuoj I'opu

Jlerenna: m - HasuB MecTa (6poj MCHOJ MMEHA O3HaYaBa KIMMATCKH mepuox -1961/90); n - HagMopcka BHCHHA
craHwmIe; ty - MpoceyHa TOAMIIKba TeMIlepaTypa Basiyxa; Ry - mpocedna rojqumma cyma najaBuHa; t, - cpeama
MUHHMaJIHa TeMIIepaTypa HajxJIaaHujer Mecena; A, - ancoIyTHH MUHUMYM TeMIIepaType BasayXa y Kil. IEpUOLY;
g - Mecemum ca arncoJyTHMM MHHHMyMOM TemmepaType Basayxa mcron 0°C; h - mecemn ca HeraTHBHOM
cp.Mec.MuH.T.; R(MM) - TOAMIIBU XOI Cpemmux MeceuHux cyma manapusa; t(°C) - romMINEM XOJ Cpemmux
MeCceqHHX TeMIeparypa Ba3nyxa; K - kinumarcka Gpopmyia o Keneny.

[Ipoceuna roauimba TeMeparypa Basayxa Ha noapy4jy Lpue ope, o noxarmma
u3 niepuona 1961-1990., Hamasu ce y HHTEpBay 011 4,60C Ha Xabspaky (1450 m) mo 15,80C

2www.zoolex.org/wal ter.html
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y bymeu (2 m), cnuka 3. JaHyap je HajXJIaJHHjH MECEIl, ca CPEABbOM TEMIIEPaTypOM OJ -
4,5°C ma XKa6maky 1o 8,3°C y Bapy u Byasu. Hajamky cpemby jy/icky TeMmepaTypy nMa
Kabmaxk, 13,9°C, a HajBuity [loaropuua, 26,0°C.

Ciuka 3. M3orepmua kapta Lipne I'ope 3a mepuoa 1961-1990.

HajcyHuanuja cy mpuMopcka Mecta — roiuliibe ocyHuyaBame je 1o 2600 yacosa (y
npoceKy, Yiuum je HajcyHyanuje mecto y LipHoj [opu), 1ok je Tpajambe CyHUYEBOT cjaja y
IUITAaHUHCKUM TpeneianMma oko 1800 wacoBa. [Ipoceyna roamiima cyma IaJaBHHA Ha
tepuropuju Lpre ['ope Bapupa y Beoma mmpokom ormcery, og 802 mm y IlbeBbuma 1o
4600 mm y Lpkeunama. Jaun ytrnaj Menutepana Ha pekuM TagaBuHa oceha ce 1o nmuHHje
Koja ume ox Marsmha npeko Jypmuropa, CumbajeBune, bjenacune, Xajine un XKipeba (camka
4). Mecra Koja ce Hamase OKO OBE JIMHHjE WMajy TpeNia3sHe OCOOWHE IUIyBHOMETPH]jCKOT
pekuMa - Mama pasirka u3Meljy HajBIaKHH]ET U HajCyBJber Mecella, MojaBa CeKyHIapHOT
MaKCHMMyMa U MUHHUMYyMa KOJMYHHE MaJlaBHHA.

Ciauka 4. M3oxujerna xapta llpue I'ope 3a mepuoa 1961-1990.
—————— rpaHuIa 10 Koje npeosnalyje yrunaj Meaurepana Ha pexxuM MailaBHHA

[Iprumopcka mecTa 1 3eTcka paBHHUIA HMajy Y IpoceKy oko 115 magaBuHCKHX qaHa
TOJIMIIIbE, a IUIAHMHCKY TIpelesid Ha ceBepy Ao 172. Y Behem peny Llpue I'ope HajBuie
MaJIaBUHCKUX JlaHAa MMa HOBeMOap, HajKHUIIHMjU Mecel] y roawnu, 13-17, a Hajmame
yriaaBHOM jyi, 4-9 naHa.

Knuma ce He kapakTepuine camMo ,,lIPOCEYHHM ' cTameM arMmocdepe Has
ofpeheHMM MecTOM 3a JaTH BpEeMEHCKH mepuon (M0 MpaBuWily CTAHOAPIHU KIMMATCKH
nepuon), Beh ce y3umajy y o03up u cpelma U eKCTpeMHa OACTymama. J[pyruM pednma,
OJCTyNama IPOCEYHNX BPEJHOCTH TEMIIepaType, KOJIMYMHE TaJaBUHa W APYTHX
KJIMMAaTCKHX eJeMeHara, y OZHOCY Ha OoAroBapajyhy HopMmaty, He MOTY y TOTIYHOCTH
yKazaTH Ha (HE)IOBOJbHE KIIMMATCKE YCNOBe. TakaB yBWJ IpyXKa aHaIW3a eKCTPEMHHX
BpEIHOCTH KiMMaTckux einemenara (Byjesuh I1., 1956).

AHanm3a eKCTPEeMHHX BPEIHOCTH KIMMATCKHX ejleMeHaTa oMoryhaBa JeTasbHUje
yIIO3HABamke MOAHEO/hAa HEKOT MeCTa WIIM HOApYyYja. ATCOIYTHH €KCTPEMH TeMIlepaTrype
Bazayxa y llpuoj T'opu, y uurtaBoM mnepHomy CHUCTEMAaTCKMX OCMaTpama, Hajase ce y
unTepany ox -32,0°C y Poxxajama (1012 m) o 44,8°C y Ioxropuum (49 m).

VY Behem nenmy Llpue T'ope je HajBHIIa amncoilyTHO MakcHMallHa TeMIIEpaTypa
peructpoBana 23. u 24. asrycra 2007. roauHe (cnuka 5, jeBo). 3UMH ce HajBHIIC
BPEAHOCTH MaKCHMAIIHE TeMIepatype jaBiba]y kana ce Llpua ['opa Hanasu y mpeameM aeny
LUKIOHA, YHMjU je LIEHTap y 3amajHoM Menurtepany (yriaBHOM y DEHOBCKOM 3aluBy,
JoHCcKOM Mnu JagpaHckoM Mopy). MakcuMaiHe TeMmIeparype 3UMH Ce jaBJbajy M IPHU jaKOj
jyroszamajaHoj CTPYjH II0 BUCHHH y CKIJIOITYy IPOCTpaHe Oapuyke JOJHHE, ajli U IIPU BUCOKOM
Ba3IylIHOM NPUTUCKY, Kaga cy W HajBeha mHeBHa KoneOama. Y TOIUTHjEM My TOIMHE,
NOCe0HO JISTH, THEBHU MaKCUMYMH TeMIIEpaType Ba3ayxa ce PEerucTpyjy IpH T3B. ,,0J0KHHT
cuTyanujama’’, Kajga J0JIa3d [0 jadama TePMOOapHIKOT rpedeHa y BUCHHCKO] jyro3amaiaHoj
CTpPYjH, OMHOCHO a/IBEKIIHj€ TOILIOT Ba3dyXa.

Hajuiku qHEBHU allCOTyTHA MUHHUMYMH TEMIIEpaType U3MEPCHHU Cy Y jaHyapy, o1
-32,0°C y Poxajama g0 -4,2°C y Koropy. Ha ciumm 5 (necHo) mata je BpeQHOCT H IaTyM
MojaBe EKCTpeMa arcoJyTHO MHUHHUMAJIHE TeMmiepaType Baszmyxa. Y Hajehem Opojy
cilydyajeBa HajHW)Ka TeMreparypa je namepena 12. wim 13, janyapa 1985. ronune. Jenuno je
y Tusty, [ogropuiu u I'paxoBy Hibka TeMOepaTypa u3MepeHa y Gpedbpyapy Hero y janyapy
(-8,2°C, -9,7°C u -28,8°C). V nepuony HosemGap-(ebpyap 1 TOKOM jyiia U aBrycTa HajHIKa
u3MepeHa TeMmIepaTypa Basayxa Ha Teputopuju Llpae ['ope perucrpoBana je y Poxajama.
MeceuyHu pekopA y meproxy MapT-jyH apxu Kadpak, a 3a cenrembap u okrodap I'paxoBo.
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On 23 cranmme yKkJby4YeHE y aHamM3y, jenuHo je y Pokajama TOKOM CBHX Meceru
pErucTpoBaHa TeMIIepaTypa UCIOA HyJle, JaKJIe Uy jyJIy U aBrycTy.

Cunka 5. Hajsuma (JieBo) n HajHM:Ka (1eCHO) TeMIlepaTypa Ba3ayxa M 1aTyM PerncTpoBama Ha CTAHUIIAMa
XM3 mpe:xe y nepuoay 1951-2010.

Pasznmuka w3Mel)y HajBuIle W HajHW)KE W3MEpeHe Temmeparype (arcoyyTHO
koneGame) je Hajmama y Kotopy (43,2°C), a najseha y Bepanama (68,7°C). YrmaBHoM je Ha
CBHM MEpHHM MECTHMa Ha CEBEPY 3eMJbe arncoIyTHO Konebarmbe Behe ox 60°C.

Benuke nHeBHE KOJNMYHMHE ITaJaBHHA jaBJbajy c€ TPU pa3BHjeHOM yOOKOM
UKJIOHY 3amajHoO OJf OBHX KpajeBa, IOCeOHO y YCIOBMMa Kajga ce TakBa IMPKyJaluja
HOKJIONHM y TPH3EMJbY W II0 BHCHHH, OJHOCHO Kanxa ce monpydyje Llpue I'ope Hamasm y
IpeameM ey AenpecHje WIN MpOocTpaHe BHCHHCKE Oapuuke monmHe. Tpeba mcrahm nma
BEJIMKU yTHUIIA] MMa M oporpadwuja, a JeTH U TepMHYKa KOHBEKIUja, NPH KOjO] CE jaBiba
JoKanHa HectabwiHocT. To ApyruMm peurMa 3Ha4yd Jia ce WHTEH3MBHE JHEBHE I1aJ[aBUHE
MOTY jaBUTH y OHJIO KojeM neny roawne. Mmak, Ha BehiMHH CTaHHIA je arcOJyTHH
MaKCUMyM THEBHHX IaJ[aBUHA PETHCTPOBAH TOKOM jeceHH (ciuka 6).

Cauxa 6. Hajeha u3mepena 1HeBHAa KOJHYHHA MAJaBHHA U IaTYM PerucTpoBama Ha cTaHuuama XM3
Mmpe:xe y nepuoay 1951-2010.

VY mnepuony on 1951. mo 2010., makcumanHe AHEBHE KOJIMUMHE MaJlaBMHA Ha
teputopuju Llpue T'ope Bapupajy y Beoma mmpoxkoM ormcery. Ha roauimmeM HHBOY,
HajMarba arcoJlyTHO MakCHMallHa THeBHA CyMa najaBuHa 3abenexena je y [lnasy, 89,4 mm,
a HajBeha y Lpksuiiama, 452,5 mm (Bypuh [I. u mp., 2011). lpkeuiie apke pekopm U Ha
MeceyHOM HuBOy y Behem neny romune — janyap, deOpyap, anpui, Maj ¥ y IEpUOIY
cenreMbap-nernembap. Jlakie, ouMrienHO je Ja MecTa Koja Cy y MPOCeKy Hajboratuja
najgaBuHama Oenexe U HajBelie THeBHEe MakCHMyMe, i 00paTHO. OBaKo BeJIMKE THEBHE CyMe
nmajiaBuHe, moceOHo y jyrozamaaaom neny lpae [ope, Mory HaHETH 030MJbHE MTOCICIUIE, ¥
BUJly aKTHBUpama WM WHTCH3MBHpamka SPO3MBHUX MpOIleca, YPBHHA, OAPOHA U CIMYHUX
mojaBa. MeljyTuM, ympaBo y THUM KpajeBUMa TIIe CE jaBJbajy WHTCH3WBHE NalaBUHE je U
Hajeha MohHocT kpeumaka. To je HajTunu4HM XoJjokpac y EBpomnm, a 3060r Benmkmx
KOJMYMHA TIaJaBUHA IIOJ3eMHa LHUPKyJalMja BOJe je WHTeH3WBHAa. Jla Hema oBe
xunporpadcke MPOTHBPEYHOCTH, KOja Ce Oryiefja y TOTOBO TOTIYHO] O€3BOJHOCTH Ha
MOBPUIWHU, OJHOCHO 6OFaTCTBy BOAC Yy MOA3EMIbY, MOCICANIEC OJ1 MHTCH3UBHUX NHCBHUX
najaBrHa Ouite OM MHOTO yuecTanuje u Belie.

3akipyuak

[To yoOuuajennM KIUMaTCKuM pejoHusanjama y Llpuoj Topu ce wu3aBaja
HEKOJIMKO KJIMMa. MEeIUTEpaHCKa, CyOMEANTEepaHCcKa, BaprujaHTe YMEPEHO-KOHTHHEHTAIHE,
KOHTUHEHTAJIHE W IIaHMHCKe KimMe. KenenoBa kiacudukamnyja ce JOHEKIE pa3inKyje of
yobuuajeHor KimMmarckor 3oHMpama. llo KenenoBum xputepujymnma, LlpHoropcko
NPUMOpje ce OMIHMKYyje Ca HM3Pa3sUTUM MEIUTEPAHCKUM KIMMAaTCKHM KapaKTepHCTHKaMma.
3ercko-bjenonasimrhka KoTiIMHA pUNaga CyOMEAUTEPAHCKO] KITMMATCKOj 30HU. JaipaHCKo-
CPEO3eMHHU M CYOMEIUTepaHCKH KIMMATCKH apeajy NMPHIANajy TUIHYHOM CPEIO3eMHOM
kimMarckoM noapydjy (Csa), koje kapakrepHiny BeoMa TOIUIA, YaK M JKapka, Ayra U CyBa
jera U Onare W KUAIIOBUTE 3UME. Y TPOcedyHoj roauHu, [loaropuma je rpax ca HajBUIIOM
CPeIEOM jyJICKOM TeMmieparypoM Basayxa (26,0°C) u majsehum Gpojem Tpomckux aaHa
(67,4 nana) y LpHoj I'opu u manammsum apxkaBama 6usine Jyrocnasuje (Bypuh . u ap.,
2007). Y ocranuM mpeaenuma MEAUTEPAHCKOT UTyBUOMETPH]CKOT pexumMa, 10 oko 1000 m,
unyhu ka ceBepy M CEBEpOMCTOKY 3eMJbe, BapHjaHTe MEIUTEpaHCKE KIMME Mpenase y
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BapHjaHTe yMepeHo Toruie u Biaaxue kinMe (Csh,Csbx",Cs'bx"). Kpaika mosba u KOTIHMHE
y YHYTPaLIBOCTH 3eMJbE UMajy OLITPHjy KiIuMy. Jlera cy yMepeHo ToIuia, a 3uMe XJIaiHe.
TemmepatypHe HHBEp3Hje ce 3UMH jaBJbajy y KoTinHama hexortune, JInmcke nonune, Tape,
[MuBe m kpamkum mosbuma — lletmmcko, Hukmmhko. Y oBHM MecTHMa Cy JHEBHE H
TOAUIIHC aMIUIMTYIC TCMIIEPATYPEC BEIIMKE.

Kpajmu ceBep M CEBEPOMCTOK 3eMJbE J00Mja HajMarme MaJaBUHA y IMPOCCUHO]
TOMMHHU, ajli Cy 3aTO HajpaBHOMEpHHje pacmopeljere mo Mmecenuma. THMHYHA yMEPEHO
TOMNA M BIaXHA KIMMa Kapaktepume IlbeBasbeky koriauay (Cfwbx). YV  Bummm
TUTAHUHCKUM Tipenennma KoHTuHeHTanHe LlpHe Cope, yrmaHoM usnax 1000 m, kinma je
cBe omtpuja. To cy Bapujante ymepeno xiuamHe kiaume - Dfs'bx”, Dfs'cx”, Dfwbx",
Dfwex". Jlero Ha ruiaHuHAMa je KPaTKoO | IMPOXJIaAHo, a 3UME Cy XJIaJHe, CHEXKHE U IyTe.

W nopex nmpuMeTHHX HeqOCTaTaka, KOjU ce, Ipe CBera, OJHOCE Ha peJaTHBHO
BENMKM [Ipar TeMIIEpaType Ba3dyXa W KOJIHWYMHE NanaBuHa, KemenoBa Kiacupukaimja
KIMMa JaHac, CacBUM ONpaBiaHo, mpeosnalyje y Behunu 3emama. Segota T. u Filip&ic A.
(2003) wmcrmuy ma je TO ,,TOCIEAWIA H-CHE Er3aKTHOCTH KOja HCKIBYUyje CyOjeKTHBHO
3aKJby4HMBamkEe 0€3 CTPy4YHE aHallM3e METEOpOJIOMKHX Mojaaraka’ . KpuTuuku OoCBpT Ha
KenenoBy kinacupukauujy kiumara 3a npocrop Hekanaime COPJ qao je Munytunosuh A.
(1974).

Jlutepartypa

Jluteparypy BUIETH Ha cTpaHu 82.
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