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ANALYSIS OF EQUIVALENT TEMPERATURE - CASE OF
KRAGUJEVAC CITY

Abstract: A more complete climate image of a site is obtained by analyzing bioclimatic
indicators. In this paper, an analysis of the physiological sense of heat in the territory of
the city of Kragujevac was presented. Bioclimatic considerations are based on the
equivalent temperature, which represents the combined influence of air temperature and
water vapor pressure. Based on these two climatic elements, the corresponding equations
and the Kriiger anthropo-climatic classifications, three climate types and nine
physiological sensations of heat for the territory of the city of Kragujevac were isolated.
Their significance in bioclimatology is that they cause different sensations of heat in
healthy and sick people, and can serve as the basis for the expected types of bioclimate
during the year. Urban areas are areas of higher population concentration to which the
climate elements act stimulating or, on the contrary, discouraging, which depends on the
person's health. For the needs of this work, a thirty-year climate period (1981-2010) was
analyzed based on the data obtained from the weather station Kragujevac. There are
significant historical and tourist sites and natural resources in the city and its
surroundings, which can be valorized complementarily. Analyzed values of equivalent
temperatures can be used for the planning of tourist activities and in means of tourist
propaganda. For this purpose, this work can be a solid bioclimatic basis.
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Introduction

Bioclimatology as an interdisciplinary science studies different relationships between
organisms and the perennial state of the atmosphere, as well as the permanent
connection and multiple interaction in which the influence of the physical environment in
relation to the returning human reaction is dominant (Pecelj, 1996). Climate is a very
important natural resource for the development of tourism as a business. It is presented
with climatic elements as variables, which serve to assess recreational needs using human
bioclimatology methods (de Freitas, 2003). The climate affects human organism and this
plays an enormous role in the quality of life of the human population. It is known that
weather conditions have a significant impact on human health and that meteorological
elements affect individuals, weather those elements are separate or combined (Trenberth
et al., 2000; Oliver, 2005).

The subject of this paper is the analysis of equivalent temperatures in the territory of
the city of Kragujevac, while the aim of this paper is to examine the impact of the
mentioned bioclimatic index on tourism and recreation. There are many authors who are
considering one or more bioclimatic indices on the example of larger area entities
(Vujevié, 1961; Pecelj et al., 1996; Malinovié-Mili¢evié, 2013; Basarin et al., 2014; Pecelj et
al., 2017; Basarin et al. , 2017), urban zones (Matzarakis & Endler, 2010; Matzarakis &
Nastos, 2011; Pecelj, 2013; Pecelj et al., 2013) as well as spa locations (Pecelj, 1996;
Majejka, 2003; Stojicevi¢ et al., 2016) .

In the area of the city or in the surroundings there are numerous tourist motives,
which give Kragujevac the role of a contractive zone, i.e. attracting tourists. Particularly
distinguished are: the ambient units - the cultural and historical complex "Milosev
venac", the Memorial park in Sumarice, numerous picnic sites (ZeZelj, Besnjaja, Lipar,
Sumarice), the paleolithic site (Gradac near Batotina), water reservoirs (Gro$nica and
Dulen Lake), sacral objects - Voljavéa and Drac¢a monasteries, the church in Ramacéa
(Stankovic, 2013).

These resources represent the basis of the development of complementary aspects of
tourism. In recent years, there has been an increasing interest in tourism and recreation
around the world, as there is a general tendency to increase leisure time caused by the
reduction of the working hours. For a tourist, information about the weather in their
destination is highly important. Numerous authors dealt with the analysis of the
subjective motive of choosing a place for rest that provides comfort zone.? Thus, Peri
(1972) criticized the tourist brochure in which attention was paid to relatively high air
temperatures in the middle of winter in the Mediterranean, and the typical rainfall at that
time of the year was not mentioned. Terjung (1968) divided Alaska into several
physioclimatic zones based on the comfort index. He showed that in much of Alaska it
was cooler in July, that the intensity of wind was higher and that the national park,
attracting the majority of tourists, is located outside the comfortable parts of the state
(Holford, 1967). Therefore, discomfort can endanger and limit the influx of tourists.
Therefore, the analysis of equivalent temperatures, as one of the significant bioclimatic

2 Comfort zone or zone of feelings of comfort implies the limit values of the air temperature in which
a person feels comfortable. The most pleasant feeling and normal heat exchange with ambient air is
at the equivalent-effective temperature (EET) of 17.2-21.7°C, when the person is nude and from 16.7-
20.6°C if he/she is dressed (Duki¢, 2006).
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characteristics, represents the basis of better tourist positioning. In this lies the broader,
applicative significance of the analysis of equivalent temperatures.

Material and methods

The city of Kragujevac in the regional geographical sense belongs to the mesoregion of
Central Serbia (Pavlovi¢c & Markovié, 1995), that is, it represents the geographical
backbone of the Sumadija subregion, which belongs to the Peripannonian Serbia (Fig. 1).
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Fig. 1. Geographical position of the city of Kragujevac in the Republic of Serbia

The area of the city is located in the basin, which represents a small tectonic-fluvial
expansion of the composite valley of Lepenica, open towards the northeast, towards the
Veliko Pomoravlje. It is located between the orographic units - Rudnik, Crni vrh and
Gledi¢ Mountains. The town extends from both sides of Lepenica, mostly on the left side
of the river (where the basin-valley floor is wider). The territory of the city extends to 835
kmz2 and is one of the leading cities of Sumadija (Golubovié, 2001).

Mathematical-geographical position of the Meteorological Station Kragujevac (Fig. 2)
is determined by the following coordinates: ¢@= 44°02" N; A=20°56" E; Hs=185 m
(Meteorological annuals of Republic Hydrometeorological Service of Serbia -
climatological data). It should be noted that the Meteorological Station Kragujevac is
located in the immediate city area. For this reason, the analyzed data do not represent
accurately the bioclimatic conditions of the wider territory of the city.

The problem could be overcome by setting up a network of automatic meteorological
stations, which would provide better quality monitoring of climatic elements. In this way,
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a better spatial distribution of bioclimatic parameters is obtained. A similar monitoring
system already exists in the territory of the city of Novi Sad, and it consists of a network of
27 automatic meteorological stations (Secerov et al., 2015; Milogevi¢ et al., 2016).
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Fig. 2. Geographical position of the Meteorological Station Kragujevac

The methodological approach in this paper is based on the analysis of combined
climatic elements. They allow the relative effect of each individual factor to be
determined. The result of such combinations are sizes and indices such as: equivalent
temperatures, cold index, air cooling power, radiation-equivalent-effective temperature,
etc. In addition to standard climatic sizes, complex climate connections are used for
bioclimatic analysis or regionalization. The essence of these connections is that when
choosing climatic elements, the optimal feeling of comfort, i.e. zone of comfort or zones of
comfortable feelings, is determined. Somewhere these are physiological sensations of heat
(equivalent temperature), somewhere the zone of comfort, or the humidity zone
(climodiagram of humidity). In this way, we obtain the starting point for the
determination of biotypes through the appropriate scale, and then the bioclimatic
analyzes that take into account the factors affecting the thermal comfort of a man, either
in a closed or open space. All of this is influenced by factors of meteorological and non-
meteorological nature (Vujevié¢, 1956, Unkasevic, 2003)

In addition to the classic methods used in bioclimatic research, new models and
methods are emerging that can contribute to a better quality characterization of
bioclimatic research. We particularly emphasize the model of heat exchange that can be
used for more detailed bioclimatic research. It is the "MENEX-2005" (Man-EN
Environment-EXchange) model that analyzes heat exchange and is based on the "human-
environment" relationship. The model has an applicative significance in bioclimatology:
tourism and recreation, climotherapy (human health, urban research); in spatial projects
as well as residential and recreational area projects (Pecelj et al., 2007).
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The analysis of bioclimatic elements has an impact on the selection of the location of
the recreational zone, which from a medical standpoint has multiple significance. These
are the reasons why we will place an accent on the bioclimatic analysis of the equivalent
temperatures. The equivalent temperature (Et) represents the combined effect of the air
temperature t (°C) and the voltage or pressure of the water vapor e (mm). Calculated on
the basis of the equation:

E, =t+2e (1)

It essentially consists of the measured air temperature and the extra temperature,
which would arise if all the water vapor were condensed. It is a purely theoretical size
used in bioclimatology and in the study of the energy balance of the atmosphere. Namely,
the transition of water from one to the other is accompanied by the release or
consumption of energy, which causes major changes in the geographical cover. To get 1
gram of water into the vapor state, the required energy is 2.533 x 103 J (Pecelj, 1996;
Vujevié, 1956). "In practice, Et is determined based on the temperature of the humid
thermometer and the corresponding scale. The body continuously drains heat and its
consumption depends on the intensity of evaporation from the surface of the skin and the
temperature of the surrounding air. For the body in full rest, E: of the surrounding air is
37°C and it indicates the sweating moment" (Dukié, 2006).

The significance of equivalent temperatures is that they cause different sensations of
heat in healthy and sick people. This confirms the knowledge that the human body should
constantly maintain a temperature of 36.5°C, since deviations from the mentioned value
are detrimental to health. In practice this means that during cold weather, heat loss must
be prevented, and in the case of hot weather, the cooling that will not be harmful to the
body should be allowed. Their main purpose is to assess the impact of atmospheric
changes on the human organism, and a special scientific discipline — human
biometeorology — has been distinguished. V. Becold introduced it. In 1944, German
climatologist E. Kriiger proposed a seven-point scale for the classification of equivalent
temperatures. However, for the bioclimatic identification of weather types and biotypes,
the Kriiger scale was complemented with two more classes, and thus adapted to our
latitudes (Vujevi¢, 1956, Milosavljevi¢, 1990, Stankovié, 2000, Wallen, 1974).

Results and discussion

Equivalent temperatures are useful for determining the physiological sensations of heat
and weather types, in accordance with the Kriiger anthropoclimatic classification, which
was complemented and divided into three weather conditions and nine physiological
sensations of heat (Tab. 1).

Tab. 1. The classification of physiological sensations of heat (PSH) and weather types (VT)
according to Kriiger

Et

Q) <5 5-18 | 18-22 | 22-30 30-40 | 40-50 50-58 58-70 <70

very very . little . very
PSH cold cold codl chilly warm hot humidity humid humid
VT cold pleasant overheated

Source: Vujevié, 1961
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In this paper, the equivalent temperatures for the thirty-year period (1981-2010)
were analyzed in the case of MS Kragujevac (Tab. 2, Fig. 3, 4).

Tab. 2. Annual flow of air temperature, water vapor pressure and equivalent temperatures in
Kragujevac (1981-2010)

I | o | m | v ]| v [ v |vi]vid| IX | X | XI | XII ]| Year

Air temperature
09 [ 23] 66 [ 117 [ 167200219215 [169] 119 ] 6.4 [ 21 [ 11.6
Water vapor pressure

56 | 58 [ 70 [ 95 [ 135 [ 164 [17.6 [ 172 [ 13.9 [109 ] 8.0 [ 6.1 [ 11.0
Equivalent temperatures

12.1 [ 13.9 [ 20.6 [ 30.7 [ 43.7 [ 52.8 | 57.1 | 55.9 [ 44.7 [ 33.7 [ 22.4 | 14.3 | 33.6

Source: Meteorological Yearbook RHSS - climatological data

The city of Kragujevac and its surroundings are located in moderate width area and
belong to the temperate climate zone. Within the annual air temperature fluctuations, one
maximum and one minimum temperature are clearly distinguished (Fig. 3). Namely, the
temperatures increase from January to July, when they reach the maximum (21.9°C), i.e.
to August, when they drop until January, showing a minimum annual value (0.9°C). A
more pronounced temperature jump occurs in March, indicating the beginning of the
warmer part of the year, which coincides with the beginning of the vegetation period. The
annual amplitude of the air temperature is above 20°C (22.8°C). T. Rakicevi¢ (1980)
found that Kragujevac and its surroundings belong to the Sumadija climatic region, with
four distinct seasons. The first half, which is dry and warm, is especially pleasant during
the year. This is important for planning tourist and recreational activities. According to
Koppen climate classification, Kragujevac basin belongs to the Cfbx climate where the
mean temperature of the coldest month is above -3°C, while the mean temperature of the
warmest month is lower than 22°C (Milentijevié, 2016; Milovanovic et al., 2017).

The annual flow of water vapor pressure follows the annual flow of air temperature
(Tab. 2). Water vapor pressure is lower in winter than in summer. It increases until July
when it reaches its maximum annual value (17.6 mb). In the autumn and winter half of
the year, water vapor pressure drops to reach the annual minimum in January (5.6 mb).
However, the annual fluctuations in water vapor pressure are not as pronounced as
temperature fluctuations during the year. The water vapor pressure is characterized by
high annual amplitude (12.0 mb). Cities with high water vapor values are generally
characterized by moist cold in winter and moist heat in summer.

Cold weather type (5°C<Et<22°C) is represented since December, ending with
March. The physiological sense of heat that appears as cold (5-18°C) coincides with the
winter period. The physiological sensation of warmth very chilly (18-22.0°C)
characterizes the first spring month, March (20.6°C). The physiological sense of heat
very cold (5°C) is not represented, which is a favorable circumstance for tourism. In
January, the lowest annual value of equivalent temperatures (12.1°C) is recorded. This
practically means that in winter there is the least accumulated latent heat. Thus, the
coldest month is January when there is the least trapped water vapor in the atmosphere
during the year.
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Fig. 3. Annual air temperature flow and equivalent temperatures in Kragujevac
(1981-2010)

The pleasant weather type (22.0<E:<50.0°C) characterizes the greater part of the
spring (April and May), as well as the whole autumn (September, October, November).
All classes of this time type are represented. The physiological sense of heat, which
according to the Kriiger classification qualifies as chilly (22.0-30.0°C), is only present in
November (22.4°C). The type warm (30.0-40.0°C) is present in April (30.7°C), when it is
close to the boundary value of chilly, as well as in October (33.7°C). The type hot (40.0-
50.0°C) is present in May (43.7°C) and September (44.7°C).).

Similar bioclimatic conditions are observed in the bioclimatic analysis of Banja
Koviljaca. The second half of April, May, September and the first half of October show
favorable thermal conditions for most of the day (Stojiéevié et al., 2016). The larger areas,
such as Vojvodina, show slightly different patterns of thermal comfort. Namely, the warm
weather type is represented from the end of March to the last decade of October, which
means it is shorter compared to the urban area of Kragujevac (Basarin et al., 2017). This is
explained by the influence of high mean annual air temperatures, high amplitudes of
temperature (>22°C) and, above all, high summer temperatures (>20°C), which is a
feature of Vojvodina and Peripanonian area (Duci¢ & Radovanovi¢, 2005). Warm weather
type has the greatest importance in planning the tourist offer. Considering the duration of
a warm weather type (5 months), the means of tourist propaganda should emphasize this
fact. It gets important when taking into account that the average annual value of the
equivalent temperatures belongs to a warm weather type, i.e., the pleasant class
(33.6°C).

The overheated time type (50.0<E:<70.0°C) is represented with a class of a little
humid (50.0-58.0°C) during the hottest, summer season of the year (June, July,
August). Classes humid and very humid are not represented, which presents favorable
bioclimatic conditions from the aspect of tourism. The values of the equivalent
temperatures during the summer months exceed the warm weather type, which is
explained by the modifier effect of the urban area on the values of the annual air
temperature flow. There is an increase in temperature in urban areas during the summer
months (>5°C in relation to the environment). It is even more pronounced in late
autumn, winter, and early spring, which is explained by the anticyclonal synoptic
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situation. The real cause is heat production in the colder half of the year caused by
anthropogenic activities (heating, traffic) and the release of heat at night due to higher
daily absorption of solar radiation, which depends on the thermal characteristics of
buildings (Savic et al., 2013; Unkasevi¢, 1994).
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Fig. 4. Polar diagram of mean monthly values of equivalent air temperature with types of weather
conditions according to Kriiger model (1981-2010)

Conclusion

It can be concluded that in the area of the city of Kragujevac the warm weather type is
dominant and it lasts for five months. Then all classes of physiological sensations of heat
(chilly, warm and hot) are represented. If one takes into account that the class a little
humid is at the boundary, it can be considered a class of warm weather type. However,
the specified time type is not present in continuity, but it is interrupted by summer
months (overheated weather type). Cold weather type is represented in the winter
period of the year. The summer period includes the season when the largest amount of
latent heat accumulates. In July and August, this is due to the thermal regime. The values
of yearly temperature fluctuations and equivalent temperatures show some similarities.

The bioclimatic characteristics of the city of Kragujevac, based on equivalent
temperatures, can be considered favorable, primarily from the medical point of view and
aspects of tourism trends and recreation. Particularly favorable bioclimatic conditions are
in the winter and summer half of the year, since the most extreme classes of physiological
sensations of heat are not represented. It should be kept in mind that the analysis of
equivalent temperatures was made on the basis of parameters from the only first-order
weather station in the city. Due to the large heterogeneity of the space (835 km?2) the
presented results show the general state of equivalent temperatures. There are numerous
factors that influence the pronounced microclimatic differences in the area: degree of
urbanization, terrain orography, existing hydrographic objects, plant cover, etc. For this
reason, it would be good to determine the monitoring of the necessary parameters for
regular communication of bioprognosis.

© 2018 Serbian Geographical Society, Belgrade, Serbia.

This article is an open access article distributed under the terms and conditions of
the Creative Commons Attribution-NonCommercial-NoDerivs 3.0 Serbia
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AHAJIN3A EKBUBAJIEHTHUX TEMIIEPATYPA - IIPUMEP

I'PAJA KPATYJEBIIA

Ancrpakr: IloTmyHuja KIMMaTCKa CJIMKa HEKOT MecTa Jo0uja ce W aHaJIn30M
OMOKJIMMATCKUX IIOKa3aTesba. Y OBOM pajly IIPEACTaB/beHA je aHaausa (PU3HOJIOUIKOT
ocehaja Tomtore Ha TepuTopuju rpaza Kparyjesna. Buoksnmarcka pasmarparba ypahena
Cy Ha OCHOBY €KBUBAJIEHTHE TeMIIepaType, KOja Ipe/CTaB/ha KOMOWHOBAHU YTUIIA]
TeMIlepaType Basyxa U HallOHa BozieHe mape. Ha OCHOBY OBa /iBa KJIMMATCKa €JIEMEHTA,
oxarosapajyhe jenHaunte u KpurepoBe aHTPOIOKIUMATCKE KIacu(pHKaIHje, U3/[BOjeHa Cy
TPU BpeMeHCKa TUMa U ZieBeT (GU3MOJMOMKHX ocehaja TOIIOTe 3a TEPUTOPHjy Ipaja
KparyjeBija. FbuxoB 3Hauaj y GHOKJIMMATOJIOTHJU je Y TOMe IITO M3a3UBajy PasjIHuuTa
ocehara TOIWIOTE KOZ 34paBUX U GOJECHUX JbYAH, I1a MOTY IMOCIY:KHTH KA0 OCHOB 32
OUeKHMBaHE THUIIOBe OHMOBpEMEHA TOKOM ToiuHe. YpbaHe LenuHe cy mozapydja Behe
KOHI[EHTpall}je CTAHOBHUILITBA Ha KOje KJIUMATCKU eJIEMEHTH JIeJIyjy CTUMYJIATUBHO HJIN
HAIPOTHUB, IECTUMYJIATHBHO, IIITO 3aBHUCH O 3[PABCTBEHOT CTamba 0cobe. 3a moTpebe paza
AHAIM3UPAH je TPUIECETOTOIUIIHN KINMATCKu epros (1981-2010) Ha OCHOBY HOZaTaKa
MeTeopoJionike cranuiie Kparyjesar. Ha mpocropy rpajia U HeroBor OKpy»Kerha MOCToje
3HAYAjHU HWCTOPHjCKO-TYPUCTHUKH JIOKAJIUTETH W MIPUPOAHU PECYPCH, KOje Ce MOTY
KOMILIEMEHTAPHO BAJIOPU30BATH. AHATIM3UPAHe BPEAHOCTH EKBIUBAJIEHTHUX TEMIIEPATYpa
ce MOTy HCKOPHCTHTH 3a MOTpebe IIaHHpama aKTUBHOCTH TYPHUCTa U y CPEICTBUMA
TYpUCTHYKe Mpomaraszge. Y Ty CBpXy, OBaj pajZi MOK€ IPEACTAB/HATH COJIHUIHY
GUOKJIMMATCKY OCHOBY.

K/byuHe peuun: eKBUBaJIeHTHe TeMIleparype, KpurepoBa aHTPOIOKJINMATCKA Kiacupu-
kaija, Kparyjesaii, ypbane nenvae

t nikola.milentijevic@pr.ac.rs (ayrop 3a KOpeCIoHIEHIH]Y)
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BuokimMarosiorija Kao HHTEPAUCIMIUIMHADHA HAayKa HMMa 3a 33JaTak /Ja Ipoydu
pasynuuTe OJHOCe M3Mel)y opraHu3aMa K BUIIETOAUINELET CTama aTMocdepe, Kao u
TpajHy Be3y U BUILIECTPYKY UHTEPAKIIU)Y Y KOjOj je IOMUHAHTAH yTUIlQj GUBUUKE CPEUHE
y OZHOCY Ha IIOBpaTHY 40BeKOBYy peakiujy (Ilenesm, 1996). Knuma je mpupogHu pecypce of
3Hauaja 3a pPas3BOj TypusMa Kao gAenaTHoctd. OHa je IpefcTaB/beHa KJIMMATCKUM
eJleMeHTHMa Kao BapujabiaMa, KOju CJIy»Ke 3a MpOIleHYy peKpeaTHBHHX IoTpeba
npuMerbyjyhu Merozie xymane 6uoxnumatosoruje (de Freitas, 2003). /lesoBame KinmMe
Ha JbY/CKUA OPraHW3aM MMa OTPOMHY YJIOTY Y KBJIUTETY »KHUBOTA JBY/ICKE IOIyJaLyje.
ITo3HaTO je Zja BpEMEHCKU YCJIOBM HMajy 3HauajaH yTUIA] HA 3[paBjbe JbYAU U /1
METEOPOJIOLIKY eJIEMEHTH JIeJTyjy Ha YOBeKa MmojeAnHavHOo U kom6uHoBaHO (Trenberth et
al., 2000; Oliver, 2005).

IIpenMer OBOT pajia je aHAINU3a €KBUBAJIEHTHHUX TEMIIEpaTypa Ha TEPUTOPHjH rpaja
KparyjeBna, 710K je ib pajia carjieZlaBarbe yTUIlaja HaBeJ[EHOT OMOKJIMMATCKOT WHIEKCA
y GYHKIMjU TypU3Ma U pekpeanyje. BpojHU cy ayTOpu KOju pa3MaTpajy jeAaH Wid BUIIE
OGHOKIMMATCKUX HHEKCa Ha npuMepy Behux npeaeonux nenuna (Byjesuh, 1961; Ileresb
u cap., 1996; Malinovié-Mili¢evi¢, 2013; Basarin et al., 2014; Pecelj et al., 2017; Basarin et
al., 2017), ypbanux 3oHa (Matzarakis & Endler, 2010; Matzarakis & Nastos, 2011; Pecelj,
2013; Pecelj et al., 2013) u 6amckux mecra (Ileness, 1996; Maéejka, 2003; Stojicevic et al.,
2016).

Ha mozpydjy rpajia uiu y OKpy>Kemby JIOIUPaHU ¢y OPOjHU TYPUCTUYKH MOTHUBH, KOjU
KparyjeBity fajy yJIoTy KOHTPAaKTHUBHE 30HE Tj. IpUBJIaverha Typucra. [loceGHO ce ucTudy:
aMOUjeHTaIHe I[eJINHE — KyJITyPHO-UCTOPHjcKU KoMIiuieke "MmuutomieB BeHar', CrioMeH
mapk y Illymapuniama, 6pojHa ussnerumrta (PKexxesp, Bemmaja, Jlunap, [lymapure),
naneonurcku jokanurer (Ipaman kox Barouwne), Bomojake (I'pomrHuuko u J[ys1eHCKO
jesepo), cakpasHu 00jekT - MaHacTupu BospaBua u /Ipava, npkBa y Pamahu (Cramko-
Buh, 2013). HaBemenu pecypcu mpecTaB/bajy OCHOBY pa3Boja KOMIUIEMEHTAPHUX BHIOBA
Typusma. IlocjaeJlHX TOAMHA y I€JIOM CBETYy pacre WHTEPeC 3a Typu3MOM H
pexpeanujoM, jep IIOCTOjU OIIITa TEHZEHIHWja Ka moBehamy C060JHOT BpeMeHa
13a3BaHOT cKpahemeM PaJHOT JaHa. 3a TypUCTy je nHbOpMAIHja O BpeMeHY OAPEAUIITA
OJ1 IPUOPUTETHOT 3HaYaja. BpojHU ayTopu cy ce 6aBUIU aHATU30M CyOjEKTHUBHOT MOTHBA
u3bopa mMecra 3a oaMop Koju 06e36ehyje 30Hy kKomdopa2. Tako je Ilepu (1972) moaBprao
KPUTHLIM TYPUCTHYKEe OpOIIype y KOjUMa je Hakma nocBeheHa peslaTUBHO BHCOKHM
TeMIlepaTypaMa BasAyxa cpefinHoM 3uMe y Cpefo3emsby, a HHUCY IIOMEHYTe KHIIe
KapakTepUCcTHYHe y TO fo0a roguHe. TepjyHr (1968) je momenno AsbacKy Ha HEKOJIHKO
du3noKIIMAaTCKIX 30HA Ha OCHOBY MHZeKca koMmdopa. ITokazao je na je y Behem gemy
AJpacke TPOXJIAIHO U Yy jysly, Zla je OCMOTpPEeH BeTap Beher WHTeH3UTETa U Ja Ce
HaIWIOHAJIHU TapK, KOjU NIPUBJIaYX BEeNWHY TypHCTa, HAJa3u W3BaH KOMGMOPHUX JeJI0Ba
npxase (Holford, 1967). Hakie, nuckomdop MoOKe /[a YIpO3W U OTPAHUYH IIPUJINB
Typucra. I[Ipema ToMe, aHaIN3a €KBUBAJIEHTHUX TEMIIEPATypa, Kao jeHe Of] 3HAYAjHUX

2 .
"3ona xombopa win 30Ha ynobHuUxX ocehaja" mozpasymeBa rpaHHUYHE BPEAHOCTH TEMIIEPATYPE

Baz/yxa Ipu KojuMa ce 4oBek oceha npujatao. HajupujaTHuju ocehaj u HopmasiHa pa3MeHa TOILIOTE
ca OKOJIHMM Ba3/lyXOM Cy IIpU eKBUBaJIeHTHO-e(ekTrBHO]j Temneparypu (EET) oz 17,2-21,7°C, xama
je 4yoBek oOHaXeH, a 01 16,7-20,6°C, ako je ogeseH (dykuh, 2006).
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OUOKJIMMATCKUX KapaKTEPHCTHUKA IPEACTaB/ba OCHOBY OOJbET TYPUCTHUKOr IO3UIIHO-
HUpama. Y TOMe JIeKM U IIUpH, aIUINKAaTHBHU 3HAYa] AaHAIN3e eKBUBAJIEHTHUX
TeMIlepaTypa.

Marepujasi u MeTogu

I'pag KparyjeBan y peruoHasHOreorpadCckoM CMECIYy HOpuiana Mmesoperuju Cpenbe
Cp6uje (ITaBmoBuh & MapkoBuh, 1995) OFHOCHO IpeZCTaB/ba TreorpadCcKy OKOCHHUILY
[IIymanujcke cyOperuje, koja npunana [lepunanonckoj Cp6uju (Cir. 1).

Cn 1. I'eoepagpcku nonaodxicaj epada Kpazyjesya y Penybauyu Cpouju (cmp. 63)

IToxpydje rpasa je CMENITEHO y KOTJIWHH KOja IPEACTaB/ha Mame TEKTOHCKO-
dyBHjastHO TIpoIIUpere KOMIIO3UTHE IOJKHe JleneHWIle, OTBODEHO IIpeMa CeBepo-
HCTOKY, Ka Besukom [Tomopassby. CMmelniTeH je usmelly oporpadckux neanta — PygHuka,
Lpuor Bpxa u Inemvhkux mwianwHa. ['paj ce mpoctupe ca obe crpaHe JlemeHuile,
Hajpehum gesom c¢ JieBe crpaHe peke (r7ie je KOTJIMHCKO-ZOJMHCKO /IHO IIHpE).
Teputopuja rpasa ce mpoctupe Ha 835 km2 u mpezicraB/ba jefan of Boaehux rpamosa
MIymamuje (Comy6oBuh, 2001). MatemaTtuukoreorpadcku Mmosioxkaj MeTeoposIoliKe
crauune Kparyjesary (Ci. 2) je ompehen cimenehum koopaunatama: = 44°02° N;
A=20°56" E; Hs=185 m (MeTeopoJioiiku rofuimany PXM3 — KIMMaTOIONIKY TO/AIN).
Tpeba yseru y o63up ma ce Mereoposionmika cranuiia KparyjeBan, Haja3u Ha y:KeM
rpajsickoM nozapyd4jy. Y3 Tor passiora aHaIu3UpaHU MOZJAIU He MPEeCTaB/bhajy Ha HAjOOIbU
HAuYWH OWOKJIMMATCKe YCJIOBE IIHUpe TepuTopuje rpazga. IIpobiem 6u morao 6uTtu
mpeBasul)eH MOCTAB/bAEM MPEXKE AyTOMATCKUX METEOPOJIOMIKIX CTAHHUIA, YnMe Ou 610
o06e36el)eH KBATUTETHUjH MOHUTOPUHT KJIMMATCKKX esieMeHara. Ha taj HauuH ce mobuja
60/pa TMPOCTOPHA AMCTPUOYIHja OMOKIMMATCKUX MapaMerapa. CauyaH MOHUTOPHWHT
cucrem Beh mocroju Ha Teputopuju rpaga Hosor Cajga, a 4yuHH ra Mpeka of 27
ayTOMAaTCKUX MeTeopoJiomKkux cranuna (Seéerov et al., 2015; MiloSevié et al., 2016).

Ca. 2. I'eoepagcku noaoxcaj Memeopoaowrxe cmaruye Kpazyjesay (cmp. 64)

MeTOO0JIOUIKY [IPUCTYIL Y PAZy 3aCHHUBA Ce HA aHAIN3U KOMOMHOBAHUX KJIMMATCKUX
enemenaTta. Ouu omoryhasajy ompehuBame peslaTHBHOT /I€jCTBA CBAKOT IIOj€IMHAYHOT
ypHUoua. Pe3ysnTar TakBUX KOMOWHANMja Cy BeJWYMHE M HHAEKCH Kao IUTO CY:
eKBUBAJIEHTHE TeMIlepaType, HHJeKC xyagHohe, Ba3aymHa Moh xyiahema, paaujanuoHo-
eKBUBAJIEHTHO-e(EKTUBHA TeMIepatypa wuTA. Ilopex craHAapAHHUX KJIUMAaTCKUX
BeJINYMHA, 32 OMOKJIMMATCKy AaHAIN3Y WIN DPEjOHU3AIMN)Yy KODHUCTE Ce KOMILIEKCHE
winMaTcke Be3e. CyIITHHA OBUX Be3a je Jia ce NpU 0a0upy KJIMMATCKHUX ejieMeHara
ozIpenyu ONTHMasJaH ocehaj yrogHOCTH, OJHOCHO 30Ha KoMdopa Wiu 30Ha YZAOOHHX
ocehaja. Herze cy To dusmosomku ocehaju Torrore (eKBUBaJIEHTHE TEMIIEPATYPe), HET/ie
30HE YrOAHOCTH, OZHOCHO 30He OoMopuHe (ximMmorpam omopuHe). Ha Taj HauuH ce
JIoJIa3u [0 TI0JIa3HE OCHOBe 3a ofpehuBame OMOTHIIOBA ITyTeM oAroBapajyhux ckaia, a
3aTUM OHMOKJIMMATCKUX aHaIM3a Koje yBaxkaBajy (akTope KOjU YTHUy HA TEPMUYKH
xoMdop YoBeKa, OGUI0 y 3aTBOPEHOM IJIM OTBOPEHOM mpocropy. Ha cBe TO yTHuy
dakTopu MeTeopoJIOIIKe U HeEMeTeOopoJIolIKe pupoze (ByjeBuh, 1956; Unkasevié, 2003).

ITopex KyJacMYHUX MeTOZA KOjU ce KOPHCTE Y OHMOKJIMMATCKUM HCTPaKUBAbIMa
JlaHaC ce I0jaBJbyjy HOBH MOZEJH U MeTOoZe KOjU MOTY JOIPHUHETH KBAJIUTETHU]O]
KapakTepu3anuju OMOKJIMMATCKUX HCTpaXkuBama. II0ceOHO MCTHUEMO MOJeN pa3MeHe
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TOIUIOTE KOjH MOXKe MOCIIYKUTH 32 JIeTa/bHHIja OMOKJINMATCKA UCTPaXKUBama. Panu ce o
mozeny "MENEX-2005" (Man-ENvironment-EXchange) koju ananmsupa pasMeHy
TOIUIOTE U 3aCHOBAH je Ha OJJHOCY "JOBeK-OKosnHA". Mozies nMa aluTMKaTHBaH 3HA4aj y
OGUOKIMMATOJIOTHjH: TYPU3aM U peKpeardja, KInMaToTepamnuja (JbyACKO 37[paBibe, ypoa-
Ha UCTPAXKUBAamKba), y IPOCTOPHUM IIPOjEKTHMA Ka0 U IPOjeKTUMAa cTaMbOeHUX U peKpea-
TuBHUX obsactu (Pecelj et al., 2007).

Ananu3a GMOKJIMMATCKUX eJleMeHaTa uMa yTullaja Ha u360p JIoKalfje peKpeaThuBHe
30HE, IITO Ca MEAMIIMHCKOr CTAHOBHINTA MMa BHUIIECTPYKH 3Hauaj. To cy passiosu 360r
kojux hemo ce 3amprkaTh Ha GUOKJIMMATCKOj AaHAJIM3U €KBUBAJIEHTHUX TeMIIEpaTypa.
ExBuBasientHa Temneparypa (Et) mpezncraBba KOMOMHOBAaHO [I€jCTBO TeMIIEPATYpeE
Bazzyxa t (°C) u HamoHa Wi MPUTHCKA BozieHe mape e (mm). Mi3pauyHaBa ce Ha OCHOBY
jenHauMHE:

E, =t+2e (1)

OHa ce y CYIITUHU CACTOjU Off MU3MeEpEeHe TeMIlepaType Baszayxa M JIOIMyHCKe
TeMIlepaType, Koja OM Hacrajia ako OU ce KOHJIEH30BaJIa CBa BOZleHa mapa. E; je umcro
TEOPHjCKa BEJIMYMHA Koja ce YyIoTpebsbaBa y OHOKJIMMATOJIOTHjU WM TPH U3Y4aBarby
eHeprerckor 6unaHca atmocdepe. Haume, mpenas Bozie U3 jeAHOT y APYTO arperaTHoO
crame mparu ociobaharme WIH YTPOLIAK eHepruje, LITO H3a3WBa KpPYIHE IPOMEHe Y
reorpadckoM oMoTauy. /la 6u 1 rpaM BOJie MpeIIao y IapHO CTakbe MOTpeOHa je eHepruja
ox 2,533 x 103 J (Tlenesn, 1996; Byjeuh, 1956). "V npaxkcu ce E; ogpelyje uz Bpeanoctu
TeMIlepaType BJIQXKHOT TepMOMeTpa u oxaroBapajyhe ckase. OpraHu3aM HEMPEKUHO
U3JIydyje TOIUIOTYy W FheH YTPOIIAK 3aBUCH OJi MHTEH3UTETA KCIIapaBama ca MOBPIIUHE
KOJKe U TeMIIepaType OKOJHOI Ba3flyxa. 3a TeJo0 y CTalky IOTIYHOT MHPOBama, E;
OKOJTHOT Basjyxa je 37°C 1 oHa 03HauaBa TpeHyTak 3Hojema" (Jlykuh, 2006).

3Hauaj eKBUBAJIEHTHUX TEMIIEpATypa je y TOMe IITO W3as3uBajy pasaudute ocehaje
TOILJIOTE KOZ 3ZpaBUX U OosiecHux sbyau. OBo MOTBPlyjy casHamba /ja Jby[CKH OpraHu3am
Tpeba CTaJHO Jla Ofp:KaBa TeMIepaTtypy oA 36,5°C, jep cy ojcTymama O IIOMEHyTe
BPEAHOCTH INITETHA I10 3/paBibe. To y Mpakcy 3HAYU /A ce IPU XJIaJHOM BpPEMEHY Mopa
cIpevaBaTd TyOWUTaK TOIIOTE, a mpu TomoMm omoryhutu xialeme koje Hehe GuTh
ITETHO II0 opraHm3aM. IbuxoBa OCHOBHA CBpXa je IpOIleHA YTHIAja aTMOC(hEpPCKUX
IIpOMEHa Ha JbYACKHM OpraHu3aM, I1a ce W3/BOojuia IocebHAa HayyHA JUCIUIUIMHA —
XyMaHa 6uomeTeopoJioruja. Y Juteparypy ux ysoau B. Berosnn. Hemauku kiumarosior E.
Kpurep je 1944. ronnHe MpeayIOKUO CEAMOCTEIIEHY CKaIy KiachdHuKanyje eKBUBaJIeH-
THHX TeMuepartypa. MehyTum, 3a 6nOKINMATCKY HIeHTU(DUKAM]Y BDEMEHCKUX TUIIOBA U
6uorunosa kopunihena je Kpureposa ckasa JIOIyeHa ca jOII /iBe Kjace U Ha Taj HAYMH
npunarohena HamuMm reorpadckum mupuHama (ByjeBuh, 1956; Milosavljevié, 1990;
CrankoBuh, 2000; Wallen, 1974).

PesysTatu U JUCKycHja

ExBUBaJIeHTHE TeMIIEpaType Cy KOPUCHE 3a ofipehuBatbe Ghusnoiomkux ocehaja Tommore
¥ BPEMEHCKHUX THUIIOBA, ¥ CKJIaay ca KpuUrepoBoM aHTPOMOKIMMATCKOM KJIACU(DUKAIIAjOM
KOja je JOmymeHa W pallwialbeHa Ha TPU BPEMEHCKA CTarba U JieBeT (bU3UOJIOIIKUX
ocehaja tomrtore (Tab. 1).
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Tab. 1. Knacuguxkayuja gusuoaowkux ocehaja monaome (@0T) u spemenckux munosa (BT) no

Kpueepy
E: (°C) <5 5-18 18-22 22-30| 30-40 |40-50 50-58 58-70 <70
OOT BPJIO XJIA/THO | XJ1a-/THO | BeéOMa IIPOXJIA/THO | CBEKE | YTOAHO | TOIVIO | MaJIO 3allIapHO |3aIllapHO | BeOMa 3allapHO
BT XJIaJIHU IIPUjaTHO TperpejaHu

V3Bop: ByjeBuh, 1961.

y OBOM pa,ay aHaJ'II/I3I/IpaHe Cy €KBHUBAJICHTHE TeMnepaType 3a TpI/IHeceTOFOHHIHH)I/I
nepuof (1981-2010) Ha npumepy MC Kparyjepar (Ta6. 2, Ci. 3,4).

Tab. 2. F'oduwru mok memnepamype 8a3oyxa, HANOHA 800eHe nNape U eK8UBANEHIMHUX
memnepamypa y Kpazyjesuy (1981-2010)

I | 11 | [ v [ v | VI |[VI|VII]| IX [ X | XI | XII | Tom.
TeMIIepaTypa Basayxa
092366 | 11,7 16,7 [20,0 [ 21,9 21,5 [16,9 [ 11,9 [ 6,4 [ 2,1 [ 11,6
HamnoH (IPUTHCAK) BOJAEHE nape
56 | 58 [ 70 [ 9,5 [135] 16,4 [ 17,6 [ 17,2 [ 13,0 [ 10,0 [ 8,0 [ 6,1 | 11,0
€KBHUBAJICHTHE TeMIIepaTrype
12,1 | 13,9 [ 20,6 | 30,7 [ 43,7 | 52,8 | 57,1 | 559 | 44,7 [ 33,7 | 22,4 | 14,3 | 33,6
N3Bop: Meteopostomniku roauimany PXM3 — KJIMMAaTOJIONIKY ITO/IalH

I'pag KparyjeBary ca OKOJMHOM ce Hajla3d Ha IIPOCTOPY YMEPEHHX WIUPHHA H
MPHUIa/[a KIMMATCKOM THILY YMEPEHOT Iojaca. Y TOAUIIIGEM X0y TEMIIEPAType BasayXa
jacHO ce W3/Baja jelaH MakCUMyM U jeman muHuUMyM Temieparype (Ci. 3). Hawuwme,
TeMIlepaType pacTy Of jaHyapa A0 jyJia, Kajia JOCTHKY MakcumyM (21,9°C), 0THOCHO
aBrycra Kaja Omajajy [0 jaHyapa mokasyjyhu MuHuMyMm romuIiibe BpemHoctu (0,9°C).
W3pa’keHHju CKOK TEMIIEpaType UMajy Y MapTy, KOje YKa3yjy Ha IOYeTaK TOIUIHjer fesa
rOZMHE, HITO Ce IOKJIAla Ca MOYETKOM BEreTalMoHOr Iepuoza. [oAuiimha aMIUITHTyAa
TemIepaType Basayxa je msHanm 20°C (22,8°C). T. Pakuhesuh (1980) je ycranoBmo ma
Kparyjesar ca okosnnaoM npunaza [llymagujckoM KJIUMaTCKOM PejOHY, Ca YeTHPHU jaCHO
U3pakeHa rojuiima qo6a. IIpBa Moj0BMHA Koja je cyBa U TOILUIA je HAPOYUTO MPUjaTHO
no6a roguHe. OBO je off 3Hauaja 3a IUIAHUPAE TYPUCTUYKHUX U PEKPEATUBHUX
aktuBHOCTH. IIpema KemeHoBoj wiacudukanuju kiauMmara, KparyjeBauka KOTJIMHA
mpunazga Cfbx ximmary ca TemmeparypoMm HajxiaagHujer mecena usHazg -3°C, ZOK je
cperba TEMITEpPATypa HajToIUIHjer Mecena Hurka of 22°C (Milentijevié, 2016; Milovanovié
et al., 2017).

Togummsy TOK MPUTHCKA BOZEHE ITape IPaTH TOAUIIBU TOK TeMIIepaType Baszyxa
(Tab. 2). [TpuTHCcak BoeHE Iape je y 3UMCKUM MecelriMa Mamy Hero y yeThuM. OH ce
noBehasa 710 jysia Kazia JoCTHKe MaKCIMAaJIHy FOAUIIbY BperHocT (17,6 mb). V jecemoj u
3MMCKO]j ITOJIOBUHU TOJMHE IPUTHCAK BOZEHE Iape Omasja, /1a OW TOJUIIBH MUHYMYM
nocrurao y janyapy (5,6 mb). Mnak, rogumnima kosebama MPUTHCKA BOJEHE I1ape HUCY
Tako H3pakeHa Kao IpOMeHe TeMIlepaType TOKOM roxawHe. IIpuTucak BozeHe Iape
KapakTepullle ¥ BHCOKA TOAWINEA aMIuiatyza (12,0 mb). Mecra koja MMajy BUCOKe
BPEHOCTH BOZEHE IIape YIJIABHOM KapaKTepHIy BJIaKHe XJIaJHOhe 3UMU, a JieTu
BJIa’KHE BpyhuHe.

Ca. 3. l'oduwrwu mok memnepamypa ea3oyxa u ekeusareHmuux memnepamypa y Kpazyjesuy
(1981-2010) (cmp. 67)
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Xoagau Bpemenckn TaI (5°C<Ei<22°C) je 3acTyIubeH 071 ZelieMOpa 3aK/bydHO ca
mapToM. OU3HOJIOMKK ocehaj TOIIOTe KOjU ce jaB/ba Kao xjaaaHo (5-18°C) moksiana ce
ca 3UMCKHM nepuogoM. Pusnosomniku ocehaj Tomwiore Beoma npoxsaamgHo (18-22,0°C)
KapakTepuiie npBu nposiehHu Mecen, mMapt (20,6°C). ®usnonomku ocehaj Toriore
BpJ0 xJ1aaHo (5°C) HUje 3aCTyIUbEH, IIITO je MMOBOJhbHA OKOJTHOCT 3a Typu3aM. Y jaHyapy
ce OeyexXM HajMama TOAUINHA BPEIHOCT €KBHUBAJIEHTHHX Temmepartypa (12,1°C). To
MPAaKTUYHO 3HAYM J]a je 3UMHU HajMame aKyMyJIMpaHe JIaTeHTHE TOIUIOTe. Y TOMe
Mpebaun HajXJIaJHUjH Mecell jaHyap Kajla je HajMambe 3apo0JbeHe BOJIeHe Iape y
atMocdepH y TOKy TOJIUHE.

IIpujatHu BpemeHckHu T (22,0<Ei<50,0°C) kapakrepuiie Behu seo mposeha
(ampuut 1 Maj), Kao U yuTaBy jeceH (cemTembap, okTo6ap, HOBeMOap). 3acTyIJbeHE Cy CBE
KJIace OBOT BpeMeHCKOor Tuma. ®u3nosomkn ocehaj Tomnore, Koju ce npema Kpureposoj
ki1acudukaiyju kpamudukyje kao cexke (22,0—30,0°C) 3aCTYIUBEH je caMO Y HOBEMOPY
(22,4°C). Kinaca yrogao (30,0-40,0°C) 3actyibeHa je y anpuiy (30,7°C), kaza je 6ucka
TPaHUYHOj BPEHOCTH CBEXe, Kao U y okTobpy (33,7°C). Kiaca Tomro (40,0-50,0°C)
3acTyIUbeHa je y Majy (43,7°C) u cerrrem6py (44,7°C). ).

CivyHe OWMOKJIMMATCKE YCJIOBE 3ama)kaMo y OHWOKJIMMATCKOj aHaiu3u bambe
KoBuspaue. [Ipyra mosioBMHa amnpuia, Maja, cenremMOpa ¥ IpBa IOJIOBMHA OKTOOpa
TOKa3yjy MOBOJbHE TEPMHUKe ycjaoBe TOKOM Beher nmena nmana (Stojicevié et al., 2016).
Behe mnpeneone mnenwHe, momyT BojBoauHE MOKa3yjy HENITO Apyrauuje obpaciie
TepMHUYKOT KoMpopa. Hanme, npujaTHr BPEMEHCKH THII je 3aCTYIUBEH O] Kpaja MapTa 710
MOCJIENthe JIEKaZle OKToOpa, unMe je kpahu y omHocy Ha ypbano mogpyuje Kparyjesna
(Basarin et al., 2017). OBo ce oGjamrmaBa yTHIIajeM BHCOKHX CPEAHbHUX TOMMIIEHHX
TeMIlepaTypa Basjyxa, BHUCOKMM aMIUIHTyjgaMa Temmepartype (>22°C) u mpe cBera,
BHMCOKHUM JIETEUM TeMIepatypama (>20°C), mto je oaynnka Bojsoaune u IlepumnaHoHCKOT
oboma (JIynuh & PamoBanoBuh, 2005). IIpujaTHH BpEMEHCKH THII UMa HajBehu 3Hauaj y
[UIAHUPAY TYpUCTHUKE TOoHY/Ee. C 003UPOM Ha Tpajarhe MPUjaTHOT BPEMEHCKOT Tumna (5
MeceIl) Tpebaso 61 y cpe/icTBIMA TYPUCTHUKeE Ipomaranze ucrahu oy uynmeHuiry. OHa
nobuja Ha 3Hayajy Kaza ce y3Me y 003Mp [la IIpOCEYHA TOAMINEbA BPEIHOCT
€KBHUBAJIEHTHUX TeMIlepaTypa IPUIIa[ia MPUjaTHOM BPEMEHCKOM THIIy OSHOCHO KJIach
yroaso (33,6°C).

IIperpejanu BpeMmeHckHn Tyl (50,0<Et<70,0°C) 3acTyI/beH je ca KJIacoM MaJIo
3amapHo (50,0 — 58,0°C) TOKOM HajTOILIH]jET, JIETHET eproa roauHe (jyH, jy, aBrycr).
Krnace 3amapHo ¥ BeoMa 3amapHO HICY 3aCTYIUbEHeE, INTO IPEACTaB/ba IIOBOJHHE
OHOKIMMATCKE YCIOBE Ca aclleKTa TypH3Ma. BpelHOCTH €KBUBAJIEHTHHX TeMIIepaTypa
TOKOM JIETEbHMX MeCelM IIpejiade TPAHUIly IPHUjaTHOT BPEMEHCKOT THIA, IITO Ce
objammaBa MOIU(MUKATOPCKUM yTHUIajeM YpOAaHOT Mojpydja Ha BPEAHOCTH TOAMIIEHET
TOKa TeMIepatype Bazzayxa. IlpumeheH je mopacr temnepartype y yp6aHuMm mozapydjuma
TOKOM JeTHhux Mecenu (>5°C y ogHocy Ha okonuHy). OH je yak M3pakeHUjU y KacHY
jeceH, 3uMy u paHo nposiehe, mTO ce objanrmbaBa AHTHUIUKIOHATHOM CHHOITHYKOM
curyanujom. CTBapHU Y3POK je IPOU3BO/bA TOIUIOTE Y XJIAJHUjOj MOJIOBUHHU TOAWHE
M3a3BaHa aHTPOIIOTEHUM aKTHBHOCTHMA (3arpeBame, caobpahaj) u ociobahame Tomiore
Hohy 30or Behe fmHeBHe amncopnuuje CyHUeBOT 3pavera KOje 3aBHCH OJ] TEPMUYKUX
KapakTepucTHKa 3rpaja (Savic et al., 2013; Unkasevic, 1994).

Ca. 4. ITonapHu Oujazpam cpedwitix MeceuHux 8pedHOCMU eK8UBAleHMHe memnepamype 8a30yxa
ca munosuma épemeHcKux cmarba no modeay Kpueepa (1981-2010) (cmp. 68)
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3axspyuak

Moske ce H3BeCTH 3aK/byd4aK Ja je Ha HOApyd4jy rpazga KparyjeBna noMuHaHTaH
IPHUjaTHU BPEMEHCKHU TUIl KOjU Tpaje MeT Meceldl. Taja cy 3acTyIUbeHe CBe Kiace
¢dusuosonikor ocehaja Tomore (CBeKe, YTOJJHO B TOILIO). AKO ce y3Me y 063up /a je
KJIaca MaJIO 3allapHO Ha TPAHUIM, MOTY Ce€ CMaTPaTH KJIacOM IPHjaTHOT BPEMEHCKOT
Tuna. MehyTum, HaBefeHH BpeMEHCKH THI HHje 3aCTYIUbeH Yy KOHTHHYHUTETY, Beh je
MPEKUHYT JIETHUM MecellMa (IperpejaHu BpeMEeHCKH THII). Y 3MMCKOM IIEPHOIY
TO/IMHE 3aCTYIUbEH je XJIAHU BPEMEHCKHU THUII. JIeTHH MEPUO/ IOApa3yMeBa TOZMIIIE
nmoba kaza ce akyMysaupa HajBeha KOIMYMHA JIATEHTHE TOIUIOTe. Y TOMe IIpeibade jya U
aBIyCT WITO je IOCJHEANNa TEPMUYKOI peXUMa. BpeIHOCTH TOAMIIBHX TOKOBA
TEMIIEpATyPHUX CPEAbaKa U €KBUBAJIEHTHUX TEMIIEPATYPA II0Ka3yje U3BECHE CIMYHOCTHU.

BuoknumaTcke KapakTepucTuke Trpazia KparyjeBma, koje ce 0asupajy Ha
€KBUBJIEHTHUM TeMIlepaTypamMa, MOIY Ce CcMaTpaTH IIOBOJbHHUM, IIpe CcBera ca
MEZMIIMHCKOT CTAHOBHIIITA U aCIIEKTa TYPUCTUUKUX KpeTarmba U pekpeanyje. Hapouuto cy
TIOBOJAHU OHOKJIMMATCKA YCJIOBU Y B3HUMCKOj W JIETE,O] IIOJIOBUHH TOJUHE, jep
HajekcTpeMHHje Ki1ace pU3MIoMKOr ocehaja TOIIoTe HUCY 3acTyIUbeHe. Tpeba umartu y
BUJy je aHayIN3a eKBHBAJIEHTHHX TeMIlepaTypa W3BpILIeHa Ha OCHOBY Iapamerapa ca
jenune craHuie | pesja Ha TEpUTOPUjU Tpaja. YCjel, BEJIMKE XeTEPOTeHOCTH IPOCTOpa
(835 km2) mpenctaB/beHM pe3yaATaTH IIPHUKA3yjy YOIIITEHO CTalkhe EKBHBAJEHTHHUX
TemiepaTtypa. BpojHU cy GhaKkTOpU KOjU yTUUy Ha M3pa)KeHe MHUKPOKIUMATCKE Pa3JINKe
mozpyyja: creneH ypbanusanuje, oporpaduja tepeHa, mocrojehu xugporpadceku o6jexTu,
OW/PHH TOKpHWBA4Y u ap. V3 HaBemeHOr passiora 6mio 6u m06po yrBpauTH mpaheme
(MOHUTOPHHT) NOTPEOHUX MMapaMeTapa 3a PeIOBHO CAOMIITaBalkhe OHOIIPOTHO3E.
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