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Abstract: Climate elements are one of the most important factors for tourism develop-
ment. This study aims to show the values of the tourist climate comfort index based on
monthly values. For the needs of the research, the method of tourist climate comfort
(TCCTI) was used, on the example of the city of Novi Sad. Meteorological data for the clima-
tological period of 30 years (1991—2020) from the meteorological station Rimski Sanéevi
were analysed. Meteorological data that were observed, analysed, and statistically pro-
cessed are: mean monthly air temperature, monthly temperature amplitude, mean month-
ly humidity, monthly insolation, and number of rainy days. The obtained results indicate
that May and September are the most climatologically suitable months for tourist activi-
ties. Data on the number of tourist arrivals and their overnight stays in this area covers the
period from 2004-2020. In this paper, a linear correlation between the value of climate
comfort and the number of tourists has been made in order to provide local authorities and
tourism organizations a more precise overview of the perception and valorisation of cli-
mate elements for the improvement of tourist potential.
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Introduction

Climate conditions are considered a key resource for tourism. More specifically, tourism
depends on favourable weather conditions in an area for tourists to have a pleasant experi-
ence (Dogru et al., 2019; Atasoy & Atasoy, 2020). Climate elements are important in consid-
ering tourist activities, decision-making, travel planning, stay and return. Knowledge of
climate parameters enables the successful development of seasonal and off-season tourist
activities: swimming, sunbathing, ski sports, rehabilitation, water sports, nautical, extreme
sports (Joksimovié et al. 2013). Precipitation, air temperature, insolation, and other climate
elements affect people's daily life at their permanent residence and on a tourist trip, regard-
less of the summer or winter tourist season. Air temperature is determined by latitude and
altitude and is the most important element for planning tourist movements. Insolation is
important for heliotherapy, the landscape's appearance, the bathing season's length, the
snow cover's duration, etc. From a tourist's point of view, changes in air pressure are also
significant. They are most pronounced during the passage of air fronts over a certain territo-
ry when the pressure changes are sudden and large. The tourist value of the wind is reflected
in the decreasing of air temperature on the coast and thalassotherapy. Regions with low
cloud cover are generally important for tourism, and the closely related precipitation is the
basis for the creation and maintenance of hydrographic objects, vegetation, and natural air
purification (Stankovi¢, 2008).

Knowledge and understanding of local climate conditions is essential when developing
tourism development strategies: hotel location, planning tourist offer, organization of
events, use, and efficiency of infrastructure, return on investment, etc. (Matzarakis, 2006;
Sabié et al., 2012). Local climate conditions as geoecological factors have a great influence
on the quantitative and qualitative transformation of space in terms of sustainable tourism
(Milinci¢ et al., 2013; Pecelj et al., 2011). Tourism activities are also affected by global
changes in climatic elements, especially air temperature. Some studies have shown that
demand for winter tourism will decrease sharply if global temperatures continue to rise and
snowfall decreases (Steiger et al., 2020). Modern tourism aims to minimize or avoid the
negative effects of some climate elements (Joksimovié et al. 2013). Areas with better climate
conditions have a competitive advantage compared to those that don’t own these conditions;
for this reason a great deal of effort has been invested in defining appropriate calculations
for valorising climatic elements for tourism purposes.

For the evaluation of tourist climate comfort, it is necessary to analyse the values of sev-
eral climate parameters. Depending on the regional climate differences between the tourist's
place of residence and the holiday destinations, it is possible to identify different approaches
to the concept of climate comfort: favourable climatic and bioclimatic conditions the com-
petitiveness, attractiveness of the destination, as well as the length and quality of the tourist
season (Matzarakis & Nastos, 2011). On the importance of climate comfort and its role in the
tourist potential of destinations, there are numerous articles published during the XX and
XXI centuries. Mieczkowski (1985) developed a universal climate index based on seven
different parameters. It summarizes and combines seven climate variables, three independ-
ent and two combined with bioclimatic variables. Some authors believe this method is con-
ceptually illogical because the evaluation of parameter values is classified differently de-
pending on the tourist area (coastal, urban, and mountainous).
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De Freitas (1990) proposes a model of the ideal tourist climate index, which is based on
integrating thermal components to obtain thermal comfort. With this procedure, all relevant
aspects of the climate would be taken into the analysis: thermal, aesthetic, and physical-
mechanical. When talking about the values of climatic elements and their assessment, the
microclimate of the research area must be taken into account. Scott et al. (2008) present
optimal climate conditions for coastal, urban, and mountainous areas using four climate
parameters (temperature, precipitation, insolation, and wind). Research by Andelkovi¢ et al.
(2016) provides a new approach to considering the tourist climate comfort index (TCCI).
The goal of the study is to formulate an optimal mathematical correlation between easily
accessible climate parameters (average monthly air temperature, monthly amplitude of air
temperature, monthly insolation, average monthly relative humidity and number of rainy
days) on the example of land destinations in Serbia. A paper written by Wang et al. (2022)
deals with the study of the tourism climate index in China, but in the context of climate
change, with the aim of determining its impact on tourism development. The analysis in-
cludes air temperature, humidity, precipitation, cloudiness, and wind for the period 1979-
2020. This research points to changes in the quality, quantity, and distribution of tourism
resources in China and suggests strategies for adapting to these changes.

Novi Sad is one of the most visited tourist destinations in Serbia. In addition to city
tourism, there are a large number of cultural facilities and geolocalities in the immediate
vicinity. The manuscript aims to analyse the seasonality of the tourist market and determine
the existence of cause-and-effect relationships between climatic conditions and tourist's
preferences using tourist climate comfort (Andelkovi¢ et al., 2016).

Study area

The city of Novi Sad is located in the northern part of the Republic of Serbia and the south-
eastern part of the Pannonian Plain (Fig. 1). It is characterized by a plain relief and an alti-
tude of 80-86 m. The second longest river in Europe, the Danube, flows through the city.
Climatologically speaking, the mean annual air temperature is 11.1°C, while the annual sum
of precipitation is 615 mm (Savic et al. 2013). In terms of population, Novi Sad is the second
largest city in Serbia, with approximately 320,000 inhabitants. The meteorological station
Rimski Sandevi is located at an altitude of 86 m. The coordinates of the station are 45°20'N
un 19°51'E (RHMZS, 2023).

From the tourist aspect, Novi Sad offers a lot of natural and cultural content: Pe-
trovaradin fortress, Fruska Gora National Park with a complex of Orthodox monasteries,
as well as a large number of farms not far from the city. According to the data of the Re-
public Statistical Office of Serbia, a total of 134.267 tourists stayed in the territory of the
City of Novi Sad in 2021, which represents an increase compared to 2020.
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Fig. 1. Study area map
Materials and methods

The impact of climate on tourism is made based on selected objective climatological data
that influence the individual perception of tourists. The indices are relevant for climate
assessment and applicable to different tourist destinations. They are adapted for different
types of tourism and are most often used in recreational tourism, which is most depend-
ent on climatic conditions. Since the middle of the 20th century, numerous models have
been developed and applied with the aim of more advanced valorisation of the climate for
tourism purpose (Besancenot 1990; De Freitas, 2003).

In the paper, two databases were used: climatological and touristic, formed using the
data collected from hydrometeorological yearbooks for the meteorological station Rimski
Sanéevi and data from the Statistical Office of the Republic of Serbia.

For calculating the index of tourist climate comfort, the methodology of statistical
analysis of the values of climate parameters for a climatological period of 30 years
(1991-2020) was applied. The processed parameters are: mean monthly air tempera-
ture, monthly temperature amplitude, mean monthly air humidity, monthly insolation,
and a number of rainy days. In order to investigate the interdependence of tourist cli-
mate comfort and tourist movements during the year, the data were linearly correlated
with the data obtained from monthly publications on the tourist flow of the city of Novi
Sad. The number of arrivals and overnight stays on a monthly basis for the period
(2004-2020) were used.

One of the indices is the Tourism Climate Index (TCI) developed by Mieczowski
(1985). The TCI is favoured as an index because it is one of the most comprehensive calcu-
lations, which integrates all three aspects of climate considered relevant to tourism: ther-
mal comfort, physical aspects such as rain and wind, and the aesthetic aspect of
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sun/clouds. At the same time, it is based on climate variables commonly available at
weather stations and climate models, making data provision and calculations quite simple
(Perch-Nielsen et al. 2010). However, TCI also has several serious limitations currently
being addressed by various research groups (De Freitas et al. 2008; Scott et al. 2004,
2008). The most serious limit of TCI is its subjectivity and lack of verification. Assess-
ments and weighting of different aspects of the climate are to some extent based on bio-
meteorological and other literature but also on a large part of expert opinion, which is
ultimately subjective. This limitation is currently addressed by determining preferences
using surveys or observations (Scott et al. 2008).

Today, new generations of climate indices are being developed for the needs of tour-
ism, which deal with various shortcomings of existing indices and integrate the most
significant climate effects and their impact on tourism.

One of the more recent approaches in the study of climate conditions for tourism de-
velopment is provided by Andelkovi¢ et al. (2016), and it is called the Tourist Climate
Comfort Index (TCCI) and was applied in further research. TCCI presents a modified and
improved version of the Tourism Climate Index to reduce subjectivity.

The Tourist Climatic Comfort Index (TCCI) is a method that tends to satisfy the crite-
ria to calculate values relevant for a large number of users, especially for the promotion of
tourism, based on easily accessible parameters. According to the following formula, it is
calculated, and it is evident that the value of one quantity is expressed in absolute values
comparable to quantities empirically known to a large number of users, such as air tem-
perature (Andelkovi¢ et al., 2016).

It is calculated according to the formula:
TCCI = Tm + 0.5ATm + 0.1(Sm — Um) — nrd (1)

where is: Tm — average monthly air temperature (°C); Atm — monthly air tempera-
ture amplitude (°C); Sm — monthly insolation or duration of sunshine (hours); Um -
average monthly air humidity (%); nrd — number of rainy days in a given month
(Andelkovi¢ et al., 2016).

The tourist climate comfort index, which was researched and developed by
Andelkovié¢ (2016), is interpreted as follows: a positive value of the index in a month indi-
cates climatic advantages, and the higher the value of the index, the more attractive the
climate is for the needs of tourism, if the index is negative it means that the month is not
favourable for tourist activities.

The formula summarizes elements that have positive effects on people and tourism
trends and subtracts elements with negative effects. In order to reduce the final result to a
level comparable to the value of air temperature, the sum of monthly insolation and
monthly air humidity is divided by ten (Andelkovi¢ et al., 2016).

Results and discussion
Based on the analysis of data on average monthly air temperatures, temperature ampli-

tudes, air humidity, insolation and the number of rainy days, we obtained the values of
the tourist climate comfort index for the city of Novi Sad in the period 1991-2020 (Tab. 1).
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Tab. 1. Tourist climate comfort index in Novi Sad (1991—2020)

Months Jan Feb March Apr May June
TCCI -6.2 0.7 11.2 19.8 28.0 35.5
Months July Aug Sep Oct Nov Dec
TCCI 43.6 43.4 26.2 15.3 1.8 -8.6

The obtained results are ranked on the climate comfort scale, which largely matches
with thermal comfort (Tab. 2) (Andelkovié et al., 2016).

Tab. 2. Scale of TCCL.

Value of index Rating Description Purpose
<0 Very unfavorable unpleasant and unfa- “Snow” activities
vorable
0—-20 Unfavorable partly pleasant and Excursions
favorable

Favorable (between 24 All tourism activities

20-30 and 28 very favorable) pleasant and favorable (except snow a.nd
extreme activities)
artly pleasant and Rec.r e.a.tional water
30—40 Unfavorable p 3pr bl activities (coastal,
avorable lakeside, spa tourism)
unpleasant and unfa- Sunbathing, bathing
>40 Very unfavorable vorable (coastal tourism)

Source: Andelkovi¢ et. al., 2016.

The tourist climate comfort index has negative values in two winter months, Decem-
ber and January. Extremely high index values (>35) are recorded in the summer months.
The highest value of the index (43.6) is in July, followed by August (43.4). The very unfa-
vourable index in the mentioned months results from low and high air temperatures. Air
temperature is the most important climate element for tourism (Stankovié¢, 2013). The
lowest average monthly temperatures in Novi Sad in the climatological period 1991-2020
are in January (0.7 °C) and December (1.8 °C). The highest average monthly temperatures
are in July and August (22.5°C and 22.4°C, respectively). Research has shown that an
increase in temperature of just 1 °C in Canadian tourist destinations led to a 4% increase
in tourist spending (Scott et al., 2008).

May and September are months with an extremely favourable index for tourist activi-
ties. The average air temperature in May is 17.3 °C, and in September 17.2 °C; average
temperature amplitudes 11.6 °C and 12.1 °C; average insolation 257.3 and 207.1 hours;
average air humidity 67.9% and 72.6% and the average number of days with rain in the
period 1991-2020 14 and 10. The results obtained by Andelkovi¢ et al. (2016) indicate that
the value of the tourist climate comfort index (1961-2010) is favourable in May, June and
September in most parts of the Republic of Serbia. According to the same research, it was
observed that at the state level, September occurs in the range of extremely favourable
climatic or touristic conditions only in combination with another month (May or June).
Therefore, the September maximum of comfort can be marked as secondary.

Since the data on tourist movements have been available to us since 2004, the index
of tourist climate comfort for the period 2004-2020 was calculated (Tab. 3). In the period
2004-2020, May and September were the most favourable for tourist activities. However,
the favourable category also includes the month of April, with an index of 22.4. Very unfa-
vourable conditions for tourist activities remain valid in January and December, but since
2004, February also belongs to that category.
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Tab. 3. Tourist climate comfort index in Novi Sad (2004—2020)
Months | Jan Feb | Mar | Apr | May | Jun
TCCI -6.9 -2.8 10.2 | 22.4 | 26.1 | 34.4
Months | Jul Aug | Sep Oct | Nov | Dec
TCCI 457 | 447 | 27.3 | 157 | 3.2 | -9.3

In terms of the number of arrivals and foreign tourists, Novi Sad is in second place,
behind Belgrade, and ahead of spa and mountain centres (TOGNS, 2022). In the period
2004-2020, a total of 1 991 146 tourists were registered, of which 837 840 were domes-
tic and 1 153 305 foreign tourists. The total number of overnight stays in the observed
period is 4 052 333, of which 1 520 163 were domestic overnight stays, and 2 619 731
overnight stays were foreign visitors. Novi Sad was the most visited in 2019, when a
total of 206 349 tourists were registered, and the least visited in 2004, when a total of
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Fig. 2. Average number of tourists in Novi Sad 2004-2020

When we observed the average number of tourists, the most visits were observed in Oc-
tober, followed by May and July. In Novi Sad, an average of 12.3% of annual arrivals are
realized in October, 12.1% in May, and 10.4% in July. September ranks fourth with an aver-
age of 9.5% of annual tourist flow. On average, the fewest tourists visit Novi Sad during
winter (Fig. 2). The small number of tourists in the winter months is in accordance with the
calculated TCCI values and belongs to the category of very unfavourable months for tourist
movements. In the period from January to March, according to Blesic et al. (2008), the
main motives of tourist movements are congresses, seminars, and work in general. The high
flow of tourists in May and secondary September also corresponds to the calculated values
of the index, whose values were categorized as extremely favourable. Most sporting events,
competitions, and students' excursions take place in May (Blesi¢ et al., 2008).

As Milentijevi¢ et al. (2018) states on the example of the city of Kragujevac, according to
the calculated equivalent temperature (1981-2010), pleasant weather conditions are character-
istic for most of the spring (April and May) and for the whole autumn and are favourable for all
tourist activities. The largest number of tourists characterizes urban and administrative cen-
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tres during autumn. Podgorica records the largest number of tourists during the fall, and the
tourist climate index values are highest during the summer (Joksimovié et al., 2013).

The analysis of the TCI and TCCI indices in the Danube region (Serbia) in the peri-
od 1991-2010 was conducted by Luki¢ et al. (2021). According to TCI, the period from
April to October is marked as excellent for tourist visits. The TCCI values show that
September is a favourable month with an index value of 24.6, similar to the values ob-
tained for 1991-2020 and 2004-2020. Although, according to Luki¢ et al. (2021), April
(18.36) and May (30.48) are partially pleasant and favourable months for visiting Novi
Sad. In Herzegovina-Neretva Canton (BiH), summer is the most suitable season for
tourism, and Neum, Capljina, and Mostar have the most favourable climatic potential
for tourism development. It is noticeable that the favourable climate for tourism devel-
opment decreases with distance from the Adriatic Sea and with increasing altitude
(Jahi¢ and Mezetovié, 2014).

Mari¢ Stankovié¢ et al. (2022) calculated the TCCI in the area of Nis, Toplica,
Jablanica, and P¢inja districts (south-eastern Serbia) for the period 1991-2020. The
tourist climate comfort index values have negative values from December to February
for five spa locations, and until March or April for four mountain locations. The most
favourable index values for spas are in May and September, while the summer months
(June and August) have the most optimal index values for mountain destinations due to
the difference in altitude. Joksimovié et al. (2015) establish the link between the varia-
bility of the thermal component (temperature and relative humidity, TC) and the value
of TCI for several locations in Serbia during two periods, 1961-1990 and 1991—-2013.
The authors considered the city of Novi Sad as an example of centre of urban forms of
tourism. During 1991-2013, an increase in average TCI values was observed from March
to June and in August and November. The influence of the thermal component in Novi
Sad is noticeable only in the increase of the tourist comfort index in the winter months.

To determine whether there is a relationship between the tourist climate comfort
index and the total number of tourists, a linear regression was shown. The coefficient of
determination R2 is 0.3 and indicates a weak linear relationship between the number of
tourists and the tourist climate comfort index (Fig. 3).
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Fig. 3. Number of tourists and TCCI linear regression graph
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It is clear that tourist flow is not a component that is solely defined by climate parameters.
It also depends on the tourist content (natural, anthropogenic, and ambient values) that char-
acterize the tourist identity of a destination (Andelkovi¢ et al, 2016). The results of linear re-
gression on the example of four spa destinations in south-eastern Serbia prove that tourism
traffic is not always dependent on favourable index values. During two months of the year, the
Vranjska spa has favourable TCCI values and records a decrease in the number of visitors. The
main reason is insufficient accommodation facilities and underdeveloped tourist infrastructure
(Mari¢ Stankovi¢ et al., 2022). Novi Sad is most visited in October when the tourist climate
comfort index is rated as unfavourable. The city is attractive during autumn because it still
receives a lot of sunlight (insolation averages 161 hours in October). According to the index,
October is the month for excursion tourism. Tourists in the “extended season” mostly walk
around the old city centre and the Petrovaradin fortress. October is the month of grape har-
vesting, visits to wine cellars, and tasting of gastronomic specialties at Danube granges or
granges near the city (Blesic¢ et. al., 2018; TOGNS, 2022).

Significant tourists flow in July is connected with the manifestation form of tourism -
hosting the EXIT festival. EXIT is a summer music festival that takes place once a year at the
Petrovaradin fortress. The first festival was held in 2000. and usually lasts four days. In
London in 2007, it was chosen as the best music festival in Europe at the “UK Festival
Awards” in cooperation with “Yourope” the European association of the 40 largest music
festivals in Europe (Exit festival, 2022). The first festival held in the world after the pandem-
ic of the infectious disease Covid-19 was EXIT in 2021, which counted more than 180 0oo
visitors (EXIT, 2022). In July, due to the high air temperatures, the city beach Strand is also
visited (TOGNS, 2022).

Conclusion

The climate has a significant impact on tourism, and in some parts of the world, the de-
velopment of tourist activities depends precisely on the climate because it determines the
length and quality of the season. This is why research on the relationship between climate
and tourism is very important. Most of the previous studies focused on the research of
climatic conditions based on 3S (sun, sea and sand) and their impact on tourism activities
(Gao et. al 2022), one of the more recent and significant indices, not only related to
coastal areas, is the Tourism Climate Index (TCI) developed by Mieczkowski. TCI deter-
mines which climatic elements are relevant for the quality of the stay of the “average tour-
ist” in a place and to what extent. The research used a new approach in the study of cli-
matic conditions for the development of tourism given by Andelkovié et al. (2016), and it
is called the Tourist Climate Comfort Index (TCCI). It presents a modified and improved
version of the Tourist Climate Index in order to reduce its subjectivity.

By collecting, processing, and analysing data on average monthly air temperatures,
temperature amplitudes, air humidity, insolation, and the number of rainy days from the
meteorological station Rimski Sanéevi, the values of the tourist climate comfort index for
the city of Novi Sad were obtained. Due to the lack of time series data, a comparative analy-
sis of the obtained index with the number of tourist visits for the period 2004-2020 was
performed. It is concluded that the tourist climate comfort index has negative values in the
two winter months - December and January, while extremely high values of the index are
recorded in the summer months, which is related to the air temperature. The lowest average
monthly temperatures in Novi Sad in the climatological period 1991-2020 are in January
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and December, and the highest average monthly temperatures are in July and August. If we
look at the average number of tourists, the most visits are observed in October, followed by
May and July, and the least number of tourists visit Novi Sad during winter. The small
number of tourists is in accordance with the calculated values of the tourist climate comfort
index because the winter months are very unfavourable for tourist movements.

Nevertheless, the coefficient of determination indicates a weak linear relationship be-
tween the number of tourists and the tourist climate comfort index. This is explained by the
fact that tourist flow is not exclusively determined by climatic parameters, but also depends
on the natural and cultural contents that attract tourists. For example, Novi Sad is most
visited in October, when the tourist climate comfort index is rated as unfavourable, but the
city also attracts tourists during autumn, which represents an extended summer season.

It is important to keep in mind that estimates of tourist flows are often not caused by
the climate comfort index and do not provide a complete overview of the problem, as
there are many other factors that influence tourist flows that cannot be comprehended
only by climate indicators. The main limitations are that tourist flow is influenced by
other factors - the natural, cultural and ambient values of an area, as well as the type of
tourist activities, because the values of climate elements suitable for bathing tourism are
not suitable for snow activities and vice versa. Specifically, on the example of the study
area, the influence of climatic comfort is significantly lower in the month of July, when a
tourist event (“Exit” festival) takes place, which attracts a large number of tourists regard-
less of climatic conditions.

Future research should also include other tourist areas in Serbia to contribute the
most adequate valorisation. In addition, this study can serve as a basis for examining the
impact of climate change on index movement in the study area. In addition, the index can
be modified in the future or used to develop a new index by introducing new factors and
examining their impact on the tourism perspectives of a certain area.
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ITPOIHEHA TYPUCTNUYKOI' KIMMATCKOI' KOM®OPA HA
ITPUMEPY HOBOI' CAJTA

Arncrpakr: KiuMarcky eleMeHTH NPEACTaBJbajy jefAaH O Haj3HauajHUjux (axropa 3a
notpebe pa3Boja Typusma. OBa cTy[uja ©Ma 3a IWb Ja PUKaXKe BPETHOCTU TYPUCTUIKOT
KJIMMATCKOT UH/leKca KoMdopa Ha OCHOBY MECEUHHUX BPEJHOCTH. 3a IOTpebe UCTPaskUBa-
Wa KopuiiheHa je Merofa TyprucTHUKOT KiumaTtckor komdopa (TCCI), Ha mpumMepy rpaja
Hogor Cazja. AHaIM3UpaHU Cy METEOPOJIONIKY HOAAIY 33 KJIMMATOJIOIIKY IIEPUOJ, Of 30
roanHa (1991-2020), ca MeTeopoJIolike craHule Pumcku IllanyeBu. MeTeOpOJIOUIKY O-
Jalli KOjU Cy cariefiaHH, aHAIM3UPAHU M CTATHCTHYKU obpaljeHu cy: cpexma MmeceyHa
TeMIlepaTypa Baszyxa, MecedHa TeMIIepaTypHa aMIUINTY/A, CPeAa MeceyHa BJIaXKHOCT
Ba3/lyxa, MeceyHa MHCOJIaNMja U Opoj KUIIHUX JaHa. JIoOMjeHu pe3ysITaTd yKasyjy Jia cy
Mecelll Maj U centeMOap KJIMMATOJIONIKN HAJIIOTO/IHUjU 32 TYyPUCTUYKe aKTUBHOCTHU. [1o-
Jlanu o 6pojy AoJ1azaka TypUCTa U IbHXOBUX HONema Ha 0BOM IIPOCTOPY 00yXBaTajy IepUOJ,
0J1 2004-2020 ToAuHe. Y pajly je U3BpIlIEeHA JIMHeapHa KopeJaruja usMel)y BpeHOCTH
KJIMMaTcKor kKoMdopa u 6poja Typucra, Kako O6u ce JIOKaJTHUM BJIACTUMA M TYPUCTHUKUM
opraHusanyjama Ipy»kKHO jaCHHUjU MPHKa3 y CalyIeflaBaby U BaJIOPU3AIHH KIUMATCKUX
ejleMeHaTa 3a noTpebe yHaIpelema TypUCTHUKOT IOTEHIIMjaa.

Ksbyune peun: Hosu Caji, TYPUCTHUKH KJIMMATCKU HHJIeKC KOMOopa, KIUMATCKU eJle-
MeHTH, Pumcku IIlaHueBH, TYpUCTUYKY ITOTEHIIN]aJT

tnina.cegar@gef.bg.ac.rs (ayrop 3a KopecroHAeHIH]Y)
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Knumartcku ycioBu ce cMaTpajy KJbYUHUM PECYPCOM TypHU3Ma, KOHKPETHIjEe, TypU3aM Ce
OCJIama Ha IOTO/IHE BPEMEHCKE YCIJIOBE Yy HEKOj 00J1aCTH, KaKO OU TYPHUCTH UMAaJIl IIpUjaT-
Ho uckyctBo (Dogru et al., 2019; Atasoy & Atasoy, 2020). KiiuMaTCK{ e€JIEMEHTH TPeS-
CTaBJ'bajy BaXKaH YCJIOB y carjiegaBamby TYPUCTUYKUX aKTHUBHOCTH, OJJIy4YHBama, IVIaHU-
pama ImyToBama, bopaBKa U moBpaTka. [lo3HaBarbe KJIMMATCKUX mapamerapa omoryhasa
ycremiaH paSBOj CE30HCKHX W BAHCE30HCKHUX TYPUCTHUYKHUX aKTHBHOCTH: KyIlambe, CyH4Ya-
e, CKH-CIIOPTOBE, pexabuINTaIyjy, CIIOPTOBE HA BOIHU, HAYTHKY, EKCTPEMHE CIIOPTOBE
(Joksimovic et al. 2013).

IMagaBuHe, TeMIiepaTypa Basyxa, MHCOJIANAja U JIPYTH KIMNMATCKH €JIEMEHTH YTH-
Yy Ha CBAKOJHEBHU KUBOT JbY/IA Y MECTY CTAJTHOT 6OpaBKa U Ha TYPUCTUYKOM IIyTOBa-
Yy, 6e3 003Upa Ha JIETHY WX 3UMCKY TYPHUCTUYKY ce30Hy. Temmeparypa Basziyxa je
yCJIOBJbE€HA Teorpa)CKoM IMUPUHOM W HAJMODPCKOM BHCHHOM, a IPEJCTaB/ba Haj3Ha-
YajHUjU eJeMeHT 3a IUIaHUpame TYPUCTUYKUX KpeTama. MHcosjanuja je 3HavajHa 3a
XeJINOTEPANNjy, HU3IJIEA Iej3aKa, AYKUHY KyNaJullHEe CEe30He, Tpajarbe CHEKHOT
mokpuBaya u ap. Ca acmexra Typu3Mma, IPOMEHE Ba3/IyIIHOT IPUTHCKA Cy Takolje Bak-
He. HajuspasuTuje cy npu npoJsiady BasiylIHuX (GPOHTOBA U3HAJ o/ipeljeHe TepuTopHje,
KaJia Cy IPOMEeHe IMPUTHUCKA Harjle U Besinke. TypuCTHYKa BPEJHOCT BETPA OIJIEZA Ce Y
CHUKABaby TEMIIEpAType Bazlyxa y Iprobaby MOpa U TaJacoTepanuju. 3a Typu3am Cy
reHepasTHO 3HavajHe pervje Mase oOGJIAaYHOCTH, a MAZIlaBUHE KOje Cy ca HOM y TECHO]j
Be3U Cy OCHOBA IOCTaHKa M OJpKaBarba Xuaporpabckux objekarta, BereTanuje u mpu-
ponHor mpeuunrhaBama Basayxa (Crankosuh, 2008).

ITo3HaBame U pa3yMeBame JIOKAJTTHUX KJIMMATCKUX IIPWINKA je BeOMa 3HAYajHO MPHU-
JINKOM H3pajfie CTpaTerwja pa3Boja TypH3Ma: JIOKAIlMja XOTeJa, IUIAHUPAkhe TYPUCTUUIKE
MOHy/le, opraHu3anuja Manudecranuja, kopuihewe U ePUKACHOCT UHPPACTPYKTYPE,
noBpartak uHBectunuja uty (Matzarakis, 2006; Sabié et al., 2012). JlokanHe KIuMaTCKe
TIPUJIMKE KA0 T€0EKOJIONIKH (HaKTOPH, NMajy BEIMKU YTUIAj HA KBAHTUTATUBHY U KBaJIU-
TaTUBHY TpaHchOpMaIHjy IpoCcTopa y CMUCIY oAp:KuBor TypusMma (Milinci¢ et al., 2013;
Pecelj et al., 2011). Ha TypucTruke aKTUBHOCTH YTUYY U TJI00aTHE TPOMEHE KJIMMATCKUX
efeMeHaTa, MOceOHO TeMIepaType Bazayxa. Heke cryauje cy mokasase na he 3uMcku
Typu3aM MMAaTH BEJIMKHU IaJl IOTPAXKEbe aKo IVIOOAIHe TeMIlepaType HaCTaBe /a PacTy, a
CHe)KHe TaJIaBUHE J]a ce cMamby]y (Steiger et al., 2020).

CaBpemeHH Typu3aM HMMa 32 [[Wb JjJa MUHIMHU3UPA WK U30erHe HeraTuBHe edexre
HEKHX KINMaTcKux eaeMmeHaTa (Joksimovic et al., 2013). IIpoctop ca 60/bUM KIMMATCKUM
yCJIOBHMA Y3KHBA KOHKYPEHTCKY MPEHOCT y mopeljerby ca OHIM KOjU Te YCJIOBE He moce-
Zlyjy U3 TOT pasJjiora je yJIoXKeH BEJIUKU TPYA y AeduHucame oaropapajyhux npopauyHa 3a
BaJIOPU30Babe KINMATCKHIX eJIEMEHATa Y TYPUCTHUYKE CBPXE.

3a eBasryanyjy TypUCTUUYKOT KJIMMATCKOT KOMdopa, HoTpeOHO je aHATU3UpaTH Bpes-
HOCTH BHIIIE€ KJIMMATCKUX TapaMerapa. Y 3aBUCHOCTH O] PETHOHATHUX KJIMMATCKUX pas-
nuka n3mel)y mecra 60paBKa TypuUCTa U JieCTHHAIMjA 32 OAMOpP, Moryhe je umeHTHDUKO-
BaTU PA3JIMYUTE IPUCTYIE MOjMy KIUMATCKOT Komdopa. I[IoBO/bHYM KJINMATCKA U OHO-
KJIMMATCKH YCJIOBU yCJIOBJ/baBajy KOHKYPEHTHOCT, aTPAKIUjy AECTUHAIUjE, KA0 U AYKUHY
U KBIUTET TypucTHukKe ce3oHe (Matzarakis & Nastos, 2011).

O 3Hauajy KINMATCKOT KoMdopa U IHErOBOj Y03 y TYPUCTUUYKOM ITOTEHIIHjaLy
JleCTUHAIIAja, MOCToje OpOjHU pasoBu 06jaB/beHM TOKOM 20. U 21. Beka. Mieczkowski
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(1985) pasBuja yHHBep3aJIHU KJIMMATCKU HWHJEKC Ha 6a3u ceaM pasjIMYUTUX Mapa-
merapa. OH cymupa u KOMOWHYyje cepaM KJIMMATCKUX BapujabJiv, O/ KOjUX Cy TpHU
He3aBHCHE, a /IBe Cy KOMOMHOBaHe ca OuoxkinMaTckuM. IlojenuHu ayropu cMartpajy
Jla je 0Baj METOJ KOHIIENITYaTHO HEJIOTUYaH, jep Ce OLielhUBAae BPEIHOCTH ITapaMeTa-
pa pasznInuuTo KiacuduKyje y 3aBHCHOCTU OJi TYPHUCTUUKOT MOZApYydYja (IPHUMOPCKO,
I'Pa/iCKO U IUIAHUHCKO).

De Freitas (1990) mpeziaske MO/Ies HAEATHOT TYPUCTUYKOT KJIMMATCKOT HHJIEKCA KO-
j¥ ce 3acHHMBA Ha MHTETPAIMjU TEPMUYKHUX KOMIIOHEHTH Ca I[U/beM JI00Mjara TOIIOTHOT
xoMdopa. OBIM ITOCTYIIKOM CBU PeJIEBEHATHH ACIEeKTU KJIuMe Oin OU y3eTH y aHAIU3Y:
TEPMHUYKH, €CTETCKH U (U3HUKO-MexaHn4ykd. Kasja ce roBOpH y BpeJHOCTHMA KJIMMAT-
CKHUX eJIEMeHaTa U BUXOBOM OIEHhUBAKY, MOPA Ce Y3eTH Y 003UP MUKPOKINMA IIPOCTOpa
ucTpakuBamba. Scott et al. (2008) mpezicraBsbajy onTUMaHe KIMMATCKE YCIOBE IIPHMe-
HOM YeTHpH KJIMMaTCKa mapamerpa (Temieparypa, MajlaBuHe, HHCOJIAIMja U BeTap) 3a
MPUMOPCKA, IPaZicKa U IUIAHUHCKA ITOpyYja.

HctpakuBarbe Andelkovié et al. (2016) maje HOBM MPHUCTYTI Y caryieZlaBamby TyPUCTHY-
kor xmnmarckor komdopa (TCCI). Huwmb cryauje jecre popmysiuicarbe ONTUMATHE MaTe-
MaTHYKe KopeJialije u3Mel)y JIako JJOCTYIIHUX KJIMMATCKUX I1apaMerapa (Cpeima Meced-
Ha TeMIlepaTypa Bas/yxa, MeceyHa aMIUIUTY/a TeMIlepaTypa Ba3/yxa, MeceuHa WHCOJIa-
1¥ja, MpOCeYHa MEeCeUHa peJIaTUBHA BJIAKHOCT Ba3zyXa U OpOj KUIIHUX JlaHA) HA IIpUMe-
Py KonHeHuX fectuHanuja y Cpouju.

Cryauja kojy cy crnpoBesn Wang et al. (2022) 6aBu ce IpOyYaBabeM TYPUCTHUKOT
KJINMATCKOT HHAEKca y KuHU, an y KOHTEKCTY KJIMMATCKUAX IIPOMEHA ca LU/BEM Jja Ce
VTBPJIM HbUXOB VTHIAj Ha Pa3Boj Typu3Ma. AHajin3a yK/bydyje TeMIepaTypy Basayxa,
BJIAKHOCT, [1a/IaBUHE, 00JIAYHOCT U BETap y MEPHOAY 1979-2020. McTpakuBarme yKasyje
Ha NPOMEHE Y KBAJINTETY, KBAHTUTETY U JUCTPUOYIIUJU TYPUCTUIKUX pecypca y Kunu u
OTKpHBA CTpaTeruje npuaaro)asarma OBUM IIPOMEHAMA.

Hosu Cap mipezcraBiba jeZiHy Of TYPUCTHUKH HajmoceheHujux gectunanuja y Cpou-
ju. ITopex rpaickor Typu3Ma, y HEIIOCPEAHO] OJIM3UHH HAJIA3HU Ce BEJIUKU OPOj KyJITyp-
HUX ofjexara U reosioKajauTera. Paj vMa 3a Ii/b [a IyT€M TYPUCTHUKOT KIMMATCKOT
komdopa (Andelkovi¢ et al., 2016) aHaNM3UpPa CE30HATHOCT TYPUCTUYKOT TPIKUIITA U
YTBPZAH MOCTOjalbe Y3POUHO-IIOCTEANYHNX Be3a M3Mel)y KJIMMATCKUX ycaoBa u mpede-
peHIMja TypucTa.

IIpocrop ucrpakuBama

I'pax Hosu Canm Hamasu ce y ceBepHOM ziesty Pemy6simke Cp6uje U jyrOMCTOYHOM eIy
Manoncke Husmje (Ca. 1) Kapakrepuiie ce paBHUYApCKUM pesbedOM U HAAMOPCKOM
BucuHOM 80-86 m. Kpos I'paz mpotuue gpyra Hajayxa peka y EBponn, [lynas. Kinumaro-
JIOIIKY IIOCMAaTPaHO, CPe/iha TOIUIIHA TEMIIEpATypa Basyxa U3HocH 11,19C, oK je ro-
WA cyMa mazsaBuHa 615 mm (Savic et al. 2013). ITo 6pojy cranoBauka, HoBu Caj je
JIpyTU 0 BeJIMUMUHU rpaj y Cpbuju, ca NomysanujoM oko 320.000 CTAaHOBHHUKA. Meteo-
postomka craruna Pumcku [IlaHueBH cMmelTeHa je Ha HAAMOPCKO] BucuHH o7 86 m. Ko-
opauHare cranuiie cy: 45°20°N u 19°51E (RHMZS, 2022).

Ca. 1. Kapma 2eoepagickoe noaoscaja (cmp. 110)
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Ca Typuctuukor acnekra, Hoeu Caj HyAu MHOIITBO IPUPOAHOT U KYJITYPHOT Cazp-
kaja: IlerpoBapaauHcka TBphaBa, Harnumonanuu mapk ®pymka I'opa ca koMIuiekcom
MPaBOCJIABHUX MaHACTUPA Ka0 U BeJIMKU Opoj caamia Hezaieko ox I'paga. Ilpema noga-
numa PemyOsmukor 3aBosia 3a cratucTuky CpbOuje, Ha Tepuropuju I'pasa Hosor Caza je
TOKOM 2021. TOJUHE YKYITHO GOPaBUIIO 134.267 TYPUCTa LITO IPEACTAB/ba PACT Y OZHOCY
Ha 2020. TOAANHY.

Marepujanu u MeToae

3aKOHHUTOCTH YTHIAja KJIMMe Ha Typu3aM BpIIe ce Ha OCHOBY 0Ja0paHUX O0jeKTHBHHX
KJIMMATOJIONIKUX [T0/IaTaKa KOjU YTUUY Ha UHIUBUAYATHY HePIENujy Typucra. MHaAeKcH
Cy peJIeBaHTHU 3a MPOIEHY KJIUMe U MPUMEH/PUBY Ha Pa3IUUUTE TYPUCTHUKE JIeCTHHA-
nuje Iputaroljenu cy 3a pasjMunTe BPCTe Typu3Ma a Hajuelrhy IpuMeHy HaILIA Cy Vje
PEKpeaTHBHOM TYypU3MYy KOjU HajBHIIE 3aBUCE Off KJIMMATCKUX ycioBa. Of] MOJIOBHHE 20.
BeKka, OpOjHU MOJie/ii Cy pas3BHjeHe W MPUMEHeHH y Wby HAIpPeIHHje Bajopu3aluje
KJIuMe y TypucTiuuke cBpxe (Besancenot 1990; De Freitas, 2003).

V¥ pany cy xopuirheHe siBe 6a3e mojiaTaka: KJIMMATOJIONIKA U TYPUCTHIKA, (hopMUpa-
He 0J1 ToJjlaTaKa MPUKYIUbeHUX U3 XUIPOMETEOPOJIOIKUX TOAUIIHAKA 38 METEOPOJIOIIKY
crauuiy Pumcku [llanueBH, u mojiataka u3 Pemy6anukor 3aBojia 3a cratTuctuky Cpbuje.

3a u3pauyHaBambe HH/IEKCA TYPUCTHUKOT KIMMATCKOT KoMdopa NpruMemeHa je MeTo-
JIOJIOTHja CTAaTHCTHYKE aHAJIM3€ BPETHOCTH KJIMMATCKUX IapaMerapa Koju o0yxBaTajy
KJIMMATOJIONIKU Tepuoy, o7 30 roguHa (1991-2020). O6paljenu mapaMerpu cy: cperba
MeceuHa TeMIlepaTypa Baszyxa, MeceuyHa TeMIlepaTypHa aMIUIUTYZa, CpeArba MeceuHa
BJIQYKHOCT Baz/ayxa, MeceuyHa MHcoJanuja u Opoj KUITHUX JAaHa. Y IWbY UCTPaKUBamba
Mely3aBUCHOCTH TYPUCTUYKOT KJIUMATCKOT KOM(dOpa U TYPUCTHUKHUX KPETarkha TOKOM
TOZINHE, TIOJIAll Cy OBEIEHU y JIMHeapHy KOpeJalujy ca mojanuMa J00ujeHUuX U3 Me-
ceuHUX myOIuKaIyja o mpoMmery Typucra rpaga Hosor Caza. ITpeyseru ¢y mogaiiu o 6pojy
JloJIa3aKa v OCTBapeHUX Hohema Ha MECEYHOM HUBOY 3a Imepuoj (2004-2020).

Jeman ox uHpekca je Typucruuku kiaumatcku uHzaeke (TCI) koju je pasBuo
Mieczovski (1985). TCI je dbaBopu30oBaH Kao MHAEKC jep je je/laH of] HajcBeOOYXBaTHHU-
jUX mpopavyyHa, KOjU WHTETPHIIlE CBA TPU acCleKTa KJINMe KOjU Ce CMaTpajy peJsieBaH-
THUM 3a TypHU3aM: TOIUIOTHU KOMbOp, GUBUUKU aCIEeKTH Kao IITO Cy KUIlla U BeTap, u
€CTEeTCKU acCIeKT cyHua/obsake. VICTOBpeMEHO ce 3aCHHMBA Ha KJIMMATCKUM Bapu-
jabysama koje cy 0OMYHO JOCTyIIHE HA METEOPOJIOMIKUM CTAaHUIAaMa, Ka0 ¥ Ha KJIUMAaT-
CKUM MOJIeJINMa, YNHENHW mpykaibe MojjlaTaka ¥ MpopadyyHe IPUINYHO jeTHOCTABHUM
(Perch-Nielsen et al.2010). Meljytum, TCI Takohe nmMa HU3 036UHPHUX OTpaHUUYEHHA
KojuMa ce TpeHyTHO 6aBe pasnuuute ucrpaxkupauke rpyme (De Freitas et al. 2008;
Scott et al. 2004, 2008). Hajo36upuuje orpannyerse TCI-a je meropa cy0jeKTUBHOCT U
HeqoctaTak Bepudbukanuje. OlieHe U MOHAEpUCAhEe PA3JIMUYUTHX acleKaTa KJInMe y
U3BECHOj MepH Ce 3aCHHUBAjy Ha GMOMETEOPOJIONIKOj U APYTOj JIUTEPATYPH, ald U HA
BEJINKOM JIeJly €KCIEPTCKOT MUIIbEHA, KOje je Y Kpajioj JUHUjH cyOjekTuBHO. OBO
OoTrpaHHuerhe Ce TPEHYTHO pelllaBa oxpeljuBameM mpedepeHIirja moMohy aHKeTa WiIu
mocMmaTpatba (Scott et al. 2008).

JlaHac ce pa3BHjajy HOBE TeHepalyje KJIMMAaTCKUX WH/IeKca 3a IoTpebe TypusMa Koje
ce 6aBe pa3HUM HeZlOCTAI[Ma ITocTojehux MH/IeKca U MHTETPHUIIlY Haj3HAYajHIje KIuMaT-
cke edeKTe U BUXOB YTULAj HAa TYPH3aM.
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JenaH oJf HOBHjUX NPHUCTYIA y NpOydYaBamky KINMATCKUX YCJI0Ba 32 Pa3BOj TYpHU-
3ma faje Andelkovic et al. (2016) u oH ce HazuBa MH/EKC TYPUCTUUKOT KIMMATCKOT
koMmdopa (TCCI) u npuMemeH je y gasbeM ucrpaxkusamy. TCCI npeacraBiba moaudu-
KoBaHy u yHanpeheHy Bep3ujy TypHUCTHUKOT KJIMMATCKOT WHJEKCA Y I[U/BY CMambemha
BHETOBE CY0jEKTUBHOCTH.

WNupekc typuctuukor kiaumarckor kompopa (TCCI) je meTos KOju TeKH 1a 3a70-
BOJBH KPUTEPHUjyMe KaKo OU ce Ha OCHOBY JIAKO JOCTYIHHX IIapaMeTapa H3padyyHase
BPEHOCTU peJIEBAaHTHE 3a BEJIUKU OPOj KODUCHHKA, a MOCeOHO 3a IPOMOIUjY TYpH-
3ma. IIpema cienehoj popmysiu ce pauyHa U €BHJIEHTHO je /1a ce BPEAHOCT jeZHe Be-
JINYMHE M3Pa)KaBa y alCOJIYyTHHUM BPEJHOCTHMA YIOPEAUBUM Ca BeJIHYMHAMA €MITH-
PYjCKU TO3HATHUM BEJIMKOM OpOjy KOPHUCHHKA, KAao IITO je TeMIlepaTtypa Ba3ayxa
(Andelkovié et al., 2016).

N3pauyHasa ce npema popmysnu:
TCCI = Tm + 0.5ATm + 0.1(Sm — Um) — nrd (1)

rze je: Tm — cpenmpa MeceuHa TeMnepaTypa Basayxa (°C); Atm — MeceyHa aMILIUTY/1a
Temneparype Basayxa (°C); Sm — MeceuyHa WHCOJIAlMja WIN Tpajarke CHjarma cyHIa (ca-
Tn); Um — mpoceuHa MeceyHa BJIa)KHOCT Bazayxa (%); nrd — 6poj KMITHUX /JaHa y TATOM
mecerry kompopa (Andelkovié et al., 2016).

VHAeKC TYpPHUCTHUKOT KJIUMATCKOT KoMdopa KOjU €y HCTPAKWIA U PasBUIH
Andelkovié (2016), ce Tymauu Ha cieehu HAYMH: TO3UTHBHA BPEAHOCT MHAEKCA y Mece-
Iy yKasyje Ha KJIMMAaTCKe MPETHOCTH, a IITO je BPEeJHOCT WHaekca Beha To je kimma
aTpaKTHBHHU]ja 3a MOTpebe Typru3Ma, aKo je WH/AEKC HeraTUBaH y Mecelly TO 3HA4YH /1a Me-
cell HYje IIOBOJbAH 33 TYPUCTHUKE aKTHBHOCTH.

dopMysia cymupa ejieMeHTe KOju UMajy MO3UTUBHE e(eKTe Ha YOBEKA U TyPUCTUUKE
TPEH0BE U Ofly3UMa eJIeMEeHTe ca HeraTMBHUM edextuma. Jla 61 ce KOHauHU pe3yJITar
CBEO Ha HUBO YIIOPEIUB ca BpegHoirhy TeMmeparype Basayxa, 36Up MecedHe WHCOIaNuje
¥ MeCceuyHe BJIAKHOCTH Bas/yxa mojesbeH je ca gecet (Andelkovic et al., 2016).

Pe3yjTaTu U JUCKyCHja

Ha ocHOBy aHanu3e mojiataka o IPOCEUHUM MECEYHUM TeMIlepaTtypaMa Basiyxa, TeMIle-
PaTypHUM aMILIUTY/laMa, BJIQXKHOCTH Bas/yxa, MHCOJALMjU U Opojy KUIIHUX AaHa T00u-
JI1 CMO BPETHOCTH HHJEKCA TYPUCTHYKOT KJnMaTrckor komdopa 3a rpax Hosu Capx y
nepuozay 1991-2020 roguse (Tab. 1).

Tab. 1. Undexc mypucmuukoe kaumamcekoe komgopa (TCCI) y Hogom Cady (1991—2020)

Mecenu Jan Deb Mapt Anpun Maj JyH
TCCI -6,2 0,7 11,2 19,8 28,0 35,5

Mecenu Jyn Asrycr Cenrrembap |  Okrobap HosembGap | [Meuembap
TCCI 43,6 43,4 26,2 15,3 1,8 -8,6

JlobujeHu pe3ysITaTi paHTUPAjy Ce Ha CKaIM KJIMMAaTCKOT KoMdopa, Koja ce y 3HATHOj
Mepu nopyzapa ca repmanHuM komdopom (Tab. 2) (Andelkovié et al., 2016).
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Tab. 2. Cxana TCCI

Bpennoct Or1ena Omuc Capxa
HenoBosbHO 1 «
<0 Beoma HenoBoJbaH . ,CHEKHe aKTHUBHOCTHU
HEIIPHUjaTHO
JleuMu4IHO IpuU-
0—20 HenoBosean . Exckyp3uoHu Typusam
jaTHO ¥ IOBOJBHO
CBe TypHCTHYKE aKTUBHOCTH
20-30 IToBosbaH (u3mely 24- ITpujatHo U 1O- (ocuM OHUX KOjU YKIBYUYjy
28 13y3eTHO IIOBOJbAH) BOJBHO CHE)XHU IIOKPHBAY U €KCTPEM-
HUX CIIOPTOBA)
PexpeaTrBHe aKTUBHOCTH Ha
JleuMu4IHO NpuU- .
30—40 Hemnosospan . BO/IU (IIPUMOPCKH, je3ePCKH,
jaTHO U IOBOJBHO
6GarCKU TypU3am)
HenoBospHO U Kyname u cyHuamwe (IpumMop-
>40 Beoma HeroBosbaH . Yy yH (p P
HEIIPUjaTHO CKH TypHU3aM)

HU3Bop: Andelkovi¢ et. al., 2016.

WH/IEKC TYPUCTUYKOT KJIMMATCKOT KOMGOpa UMa HETATUBHE BPETHOCTH Y /[BA 3UMCKA
Mecela, AeneMOpy U jaHyapy. V13y3eTHO BHCOKe BPeIHOCTH WHZEKca (>35) ce Genexe y
JeTHUM MeceruMa. HajBumia BpegHocT unzekca (43,6) je y jyiy, 3aTuM y aBrycty (43,4).
Beoma HEMOBO/bAH MHEKC Y IIOMEHYTUM MECEIMMA je PE3YJITAT HUCKUX, OIHOCHO, BUCOKHX
TeMIiepaTypa Bazayxa. TeMmiiepaTypa Bas/ayxa je 3a Typu3aM Haj3HaAuajHUju KIAMATCKU
enemenT (Crankoeuh, 2013). Hajumke cpenme MeceuHe TemmepaType y Hosom Camy y
KJIMMATOJIONIKOM TIEPHOAY 1991-2020 cy ¥ jaHyapy (0,7°C) u nenembpy (1,8°C). HajBuiie
Cpe/iibe MEeCEUHE TeMITEpPATYpPE ¢y y jyiiy u aBrycty (22,5°C u 22,4°C penom). UcrpaskuBarba
cy IMoKasaJa /ja je mopact reMiiepaType 3a camo 1°C y TYpuCTUUYKHUM JlecThuHanujama Kanase
JtoBesia 1o Behe TypUCTHUKE MOTPOIIhe 3a 4% (Scott et al., 2008).

Maj u cenTeMbap Cy Mecely ca U3y3eTHO IOBOJbHUM HH/IEKCOM 33 aKTUBHOCTU TypPHU-
cra. IIpoceuHe TemIiepatype Baszayxa y majy usHoce 17,3°C, a y cernrremb6py 17,2°C; mpo-
ceuHe TeMIlepatypHe amiuiuTyze 11,6°C u 12,1°C; mpoceuHa WHcoJauja 257,3 1 207,1
yacoBa; MPOCeYHa BJIAKHOCT Bazayxa 67,9% 1 72,6% u mpoceuyaH 6poj AaHa ca KUIIOM Y
mepuoay 1991-2020 14 u 10. Pesynratu 70 kojux cy morutud Andelkovié et al. (2016) yka-
3ajy /1a je BpeAHOCT HHEKCA TYPUCTUUYKOT KJIMMAaTCKOT KoMdopa (3a mepros 1961-2010)
MOBOJbHA Y Majy, jyHYy U centemMOpy y Behem geny Pemy6auke CpOuje. IIpema ncrom
HCTPAKUBAIbY, YOUEHO je /la ce Ha HUBOY JpKaBe, cenTeM0Oap jaB/ba y OICETY U3Y3ETHO
MOBOJPHUX KJIMMATCKUX FJIM TYPHUCTUYKHX yCJIOBA CaMO Y KOMOWHAIIUU ca jOII jeTHUM
MecenoM (Maj miu jyH). Crora ce cenrteMO0apcKi MaKCHMyM KOM@dOpa MOXKe O3HAYUTH
Kao CEeKyHJJapHHU.

Kaxko cy HaM mojjariyl 0 TypUCTHYKUM KpeTamHMa JIOCTYIIHHU Off 2004. TOJJUHE, U3pa-
YYHAT je UH/IEKC TYPUCTUUYKOT KJIMMATCKOT KoMdopa 3a mepros 2004-2020 (Tab 3.). Maj
U centeMbap cy y Iepuozly 2004-2020 OWUIM HAjIOBOJBHUjU 32 aKTHBHOCTH TYPHCTA.
MelyTuM y NOBOJBHY KaTErOpHjy YKJbYUyje ce M Mecel] allpuJl ca UHAEKCOM 22,4. Beoma
HEIIOBOJbHY YCJIOBY 33 TYPHUCTUYKE aKTUBHOCTH U Jlajbe BaXKe Y jaHyapy U AeneMopy, aau
y IEpHOY 07 2004. TOJIUHE TOj KATETOPUjH mpumaza u dbebpyap.

Tab. 3. Hudekc mypucmuukoe kaumamcekoz komgopa (TCCI) y Hosom Cady (2004—2020)

Meceru JaH Deb Map Anp | Maj JyH
TCCI -6,9 -2,8 10,2 224 26,1 34,4
Mecenu Jyn ABr Cen OxT Hos Jlern
TCCI 45,7 44,7 27,3 15,7 3,2 -9,3
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Hosu Caz ce mo 6pojy foslazaka U CTpaHUX TypHCTA Hajla3u Ha [PYTOM MeCTy, U3a
Beorpana, a ucnpes 6amckux u mwiaHuHcKux neHTapa (TOGNS, 2023). Y nepuoay 2004-
2020 je perucTpoBaHO YKYITHO 1.991.146 TypucTa, of uera 837.840 aomahux u 1.153.305
CTpaHUX TYPUCTA. YKyHaH Opoj HoOhema y mHOCMaTPaHOM NEPHOLY U3HOCHU 4.052.333, O
yera 1.520.163 Hohemwa nomahux, a 2.619.731 Hohema cTpaHux nocermwiana. Hosu Cazx je
6uo HajmoceheHUju 2019. TOAMHE, KaJla je PErHCTPOBAHO YKYIIHO 206.349 TYpHCTa, a
HajMarbe moceheH 2004. ToMHE Y K0jOj je PETUCTPOBAHO YKYITHO 64.933 TypHCTA.

Ca. 2. IIpoceuan 6poj mypucma y Hosom Cady 2004-2020 (cmp. 113)

M3Bop: Ha ocHoBy mozparaka TypucTuykor mpomeTa mo Mecenuma (2004-2020) Pe-
my6JIMYKOT 3aBOJIa 32 CTAaTUCTUKY Pemybiinike Cpouje.

Kana mocmaTtpamo mpoceuan 6poj TypucTa, youaBa ce HajBHUIIE ITOCETA Y OKTOODY,
3atuM Majy u jyay. Y HoBom Cajny, y OKTOOpY ce OCTBApH MPOCEYHO 12,3% TOIHUIIEBUX
Jlonasaka, y mMajy 12,1%, y jyiny 10,4%. Cenrembap ce Haja3u HAa YETBPTOM MECTY ca
MPOCEYHUX 9,5% TOJUIIIEr IPOMeTa TypucTa. IIpoceyHo HajMame Typucra mnocehyje
Hosu Cax Tokom 3uMckux Mecenu (Ci. 2) Masu 6poj TypucTa y 3MMCKUM MeCelnMa je
y cxiany ca uzpauyHaTuM BpegHoctuma TCCI u mpumaziajy KaTeropuju Beoma HeIo-
BOJPHUX MECEIH 3a TYPHUCTHYKA KpeTama. Y MepHuoy janyap — MapT, mpema Blesi¢ et al.
(2008) r71aBHU MOTHUBU TYPUCTUYKHUX KpPeTama Cy KOHIPECH, CEMHHAPU U YOIIITEHO
mocao. Benuku mpomer TypucTta y Majy, CeKyHZApHO U cenTeMOpy Takolje ofromapa
M3pavuyHATUM BPEIHOCTHMA HH/EKCa, Yrje Cy ce BPEJHOCTH KAaTeropru30Bajie Kao U3y-
3eTHO oBosbHE. HajBehu 6poj ciopTekux moraljaja, TakMudera U MKOJICKUX eKCKYP3H-
jaje y majy (Blesic et al., 2008).

Kako Milentijevi¢ et al. (2018) HaBoze Ha nmpumepy rpaga Kparyjesiia, mpema uspa-
YyHATOj EKBUBAJIEHTHO] TeMiepatypu (1981-2010), IpUjaTHU BPEMEHCKU YCJIOBHU CY Ka-
pakTepucTUYHU 3a Behu 1eo mposeha (ampuit U Maj) U 3a eIy jeCeH U MOTOyjy CBHUM
TYPUCTUYKUM aKTUBHOCTAMA. YPOAHHU U aIMUHUCTPATUBHU LIEHTPU CY KAPAKTEPUCTHUHU
o HajBehem Opojy TypucTa TOKOM jecenu. Iloaropuna, 6enesxu HajBehu O6poj TypucTa
TOKOM jeCeHH, a BPEHOCTA TYPUCTUUIKOT KJIMMATCKOT HH/IEKCA Cy HAjBUIIE TOKOM JIeTa
(Joksimovi¢ et al., 2013).

Anamuzom unzaexkca TCI u TCCI na nmpoctopy Iloaynaespa (Cpbuja) y mepuozy
1991—-2010 cy ce 6aBmwin Luki¢ et al. (2021). IIpema TCI nepuoz oz ampuia 10 OKTO-
6pa je okapakTepHcaH Kao OAJIMYAH 3a TypucTtuuke nocere. Bpennoctu TCCI mokasyjy
Jia je cerreMbap OBOJbAH MecCell, KaJla BPeJHOCT UH/EKCa U3HOCH 24,6, CIMYHO A006U-
jeHHM BpeZHOCTHMA 32 1991—2020 U 2004—2020. Melytum, npema Luki¢ et al. (2021)
ampui (18,36) u Maj (30,48) cy meJIMMUYHO IPUjaTHU U IOBOJFHU MECENH 3a IOCETY
Hosor Cagza. ¥ Xepreropauko—HepeTBaHCKOM KaHTOHY (BuX) je sieto HajmorogHuje
roguiIme 106a 3a Typu3aM, a HajIIOBOJbHUjE KJIMMATCKU ITOTEHIMjal 32 Pa3BOj TypH-
3ma umajy Heym, Yampuaa u Mocrap. JacHO je yOWbhHBO JZia IOBOJHHOCT KJIMMeE 3a
Pa3Boj Typu3Ma OIlaJia ca ya/baBambeM O] Ja[paHCKOT MOpa U ca IMOPacTOM HaJMOp-
cke Bucune (Jahi¢ i Mezetovic, 2014).

Mari¢ Stankovié et. al. (2022) cy pauynanmu TCCI Ha npocropy Hunikor, Tormakor,
Jabmannukor u ITummckor okpyra (Jyroucrouna Cpbuja) y mepuoay 1991—2020. Bpen-
HOCTHU TYPUCTHYKOT KJIMMATCKOT UHZEKca KoMdopa UMajy HeraTUBHe BPEIHOCTHU OF Jie-
nembpa 0 dpebpyapa 3a meT 6abCKUX, OAHOCHO, 10 MapTa WX alpuja 3a YeTUPH IIa-
HUHCKe JIoKanuje. HajmoBosbHUje BPeAHOCTH MH/IEKcA 32 OambCcKa MecTa Cy y Majy U cel-
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TeMOpY, JIOK JIeTHU Mecely (jyH U aBryCcT) UMajy HajONTHMAaJIHUje BPETHOCTH HHAEKCA 32
IJIAHUHCKA MECTa, IIITO je MOCIeqUIAa BUCHHCKE Pa3JIuKe.

Joksimovié et al. (2015) cy yTBpauau Be3y usMmel)y BapujabMIHOCTA TEpMAJIHE KOM-
moHenTe (remmeparype u penaruBHe Biaaxuaoctd, TC) u Bpexuoctu TCI 3a HEKOJIHKO
sokanuja y Cpbuju TokoM /iBa meproza 1961-1990 u 1991—2013. Ayropu cy rpajg Hosu
Cazi mocMaTpasii Kao mpuMep HeHTpa ypbaHor Typusma. Y nepruoay 1991—2013 yTBpheH
je mopacr npoceunux BpexHoctd TCI o7 MapTa 7o jyHa U y aBrycty u HOBeMOpy. YTuiaj
TepmasiHe kommoHeHTe y HoBom Cajy je youspHMB caMO y HOPACTY TyPUCTUYIKOT MHZEKCA
xoMdopa y 3MMCKUM MeCEeIiMa.

Jla 6ucMo YTBPWIIH 1A JIM TIOCTOjU peJialiuja udMely nHeKca TYPUCTUYKOT KJIMMaT-
ckor koMmdopa u yKymHor 6poja Typucra IpHKa3aHa je JiuHeapHa perpecuja. Koedunm-
jeHT merepmuHaIje R2 usHocH 0,3 ¥ yKasyje Ha cyaby JimHeapHy Be3y uaMel)y 6poja
TypHCTa ¥ UH/IEKCA TYPUCTUYKOT KIuMarckor komdopa (Ci. 3).

Ca. 3. I[Ipuka3s aumneapte peepecuje bpoja mypucma u TCCI (cmp. 114)

JacHo je ja TypHCTUYKU IIPOMET HHUje KOMIIOHEHTA KOj€e je UCKJ/BYUYHUBO JedUHUCAHA
KJIMMATCKUM I1apaMeTpuMa. 3aBUCH U Of] TYPUCTHUKHX cafpikaja (IpUpoHe, aHTPOIIO-
reHe U aMOUWjeHTaJHEe BPEJHOCTHU) KOje KAPAaKTEPHUIINY TYPUCTHUKH HUIEHTUTET jeIHE
necrunanvje (Andelkovié et al, 2016). PesynTatu inHeapHe perpecuje Ha IPUMePY YeTH-
pu Gamcke nectuHanyje y Jyrouctounoj CpOuju okasyje /a IpOMeT TYPHUCTA HUje YBEK
YCJIOBJbEH ITOBOJHPHUM BPEIHOCTHMA MHJEKcA. Bpamcka 6ara TOKOM /[Ba Mecelja TOUIII-
e uma nososbHe BpegHoctu TCCI, a Genexxu maz O6poja mocera. IIpuMapHH pasJior je
HeJIOBOJbAH OpOj CMEIITAjHUX KalaluTeTa U Hepa3BHjeHa TypUCTHYKA HH(QPACTPYKTypa
(Mari¢ Stankovi¢ et al., 2022).

Hosu Caz je najmocehenuju y okTo6py, Kazia je MHAEKC TYPUCTHYKOT KJIMMAaTCKOT
koMdopa OllelheH Ka0 HENMOBOJbaH. I'paj] je aTpakTUBAaH M TOKOM jeCeHH, jep U Jajbe
robuja MHOTO CYHUYEBE CBETJIOCTH (MHCOJIAIMja MIPOCEYHO U3HOCH 161 caT y OKTOOpY).
IIpema uHAEKCY OKTOOAP je Mecel] 3a eKCKyP3UOHH Typu3am.TypucCTH y ,,IPOIyKEHO]
Ce30HU" HajBHIIIE II€TAjy CTAPUM I'PAJICKUM je3rpoM u IleTpoBapalHCKOM TBPHaBOM.
OxTtobap je mecer; 6epbe rposkha, mocere BUHCKMM IMOAPYMHMa U JAETyCTallkje rac-
TPOHOMCKUX CIIEL[MjaINTeTa Ha JYHABCKUM 4YapjaMa Wil cajalinuMa y OJIH3UHU rpa-
na (Blesic et. al., 2018; TOGNS, 2022).

3HavajaH MpoOMeT TYPHUCTA Y jyJIy je moBe3aH ca MaHU(DECTAIMOHUM ODJIMKOM Ty-
pusma — oxprkaBambeM EXIT decruBana. EXIT je seTwmu My3udku dbecTUBaJ, KOjU ce
ozxpkaBa jenHoM roauinibe Ha ITerpoBapanuHckoj TBphasu. [IpBu dectuBan je oap-
JKaH 2000. TOAVHE ¥ OOMYHO Tpaje 4eTHUpH AaHa. Y JIOHZOHY 2007. ToANHe n3abpaH
je 3a HajOospU My3muku (ecruBan y EBponu Ha , UK Festival Awards” y capagmu ca
sYourope”, eBpOIICKOM acoIujanujoM 40 HajBehux my3ndkux ¢decruBana y EBpomnmu.
ITpBu cBeTcku decTUBAT KOJH je OAPIKAH MOCIe naHjeMuje 3apasHe 6osectu Covid-19
je 6uo EXIT 2021. roguHe, Koju je 6pojao Bumie of 180 000 mocerunana (EXIT,
2022). Y jyny, 300r BUCOKHUX TeMIleparypa Bazayxa je mocehena u rpajcka miaxka
Mtpaug (TOGNS, 2022).
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3axspyuak

KiuMa uMa 3HauyajaH yTUIA] HA TypuU3aM U y MOjeITMHUM JIeJIOBUMa CBETa pa3BOj TypH-
CTHUYKE JIeJIATHOCTH 3aBUCH YIIPABO O KJIMME, jep OHa ozpelyje Ay:KuHYy U KBaJIUTET ce-
30He. 300T TOra je HCTPaXKUBarbe OfHOCA U3Mel)y KiIMMe U TypHU3Ma BeoMa BaKHO. Behu-
Ha paHUjuX cTyAuja GoKycHupasa ce Ha UCTPAKUBAe KJIMMATCKUX YCJIOBA KOJU ce 3aCHU-
Bajy Ha 3S (sun, sea and sand) ¥ BHUXOBOT yTHUIIaja HA TypUCTHYKe akTHBHOCTH (Gao et. al
2022), jelaH 07 HOBUjUX U 3HAUAjHUjUX HMH/EKCA KOjU ce He Be3yje caMo 3a MPUMOPCKe
npenere je Typuctnuku xumarcku unzgekc (TCI) koju je pazsuo Mieczkowski. Oxpehyje
KOjU Cy KJINMATCKU eJIEMEHTH U Y KOjOj MEPH PeJIEBAHTHHU 3a KBAJIUTETaH 60paBak ,Ipo-
CEYHOT TypHCTe” ¥ HEKOM MeCTy. Y HCTPa)KUBAMY je KOPUIINeH HOBU MIPUCTYII Y MPOyda-
Bamby KJIMMAaTCKHX YCJIOBA 3a pa3Boj Typusma koju naje Andelkovié et al. (2016) u oH ce
HasuBa MHieke TypucTuukor kaumatckor komdopa (TCCI). ITpeacraBba MOAUDUKOBAHY
u yHanpeheHy Bepaujy Typuctuukor kinMarckor uuzekca (TCI) y nuby cMarmbema Hbero-
Be Cy0jeKTUBHOCTH.

IIpuKybarmbeM, 00paZioM U aHAJTU30M IoJjaTaka O MPOCEYHUM MECEUYHHM TeMIlepa-
TypaMa BasjyXa, TEMIIEPATypHUM aMIUINTy/laMa, BJIAKHOCTH BasjyXa, WHCOJMALUjH U
6pojy KUIIHUX JJaHa ca MeTeopoJIolike cranuile Pumcku IllaHueBu f00HjeHe Cy BpPeIHO-
CTH WHEKCA TYPUCTHYKOT KIMMAaTCKOT Komdopa 3a rpax Hosu Caz. Ycien HemocTaTka
BPEMEHCKUX CepHja Io/laTaka W3BpIIEHA je YIOpe/Ha aHaIu3a J00HjeHOr HHIEKca ca
6pojeM TYPHUCTHUYKUX ITOCETa 3a MEPUOJ 2004-2020. rofiiHa. 3aKbydyje ce Ja HHAEKC
TYPUCTAYKOT KJIMMATCKOT KoMdopa MMa HeraTHBHE BPEIHOCTH y JBa 3MMCKa Mecela -
JeneMbpy U jaHyapy, /IOK Ce M3y3€THO BHCOKE BPEJHOCTU WHjEKca Oeserke y JIETEHhHUM
MeceluMa IITO Ce JIOBOJX y Be3y YIPaBO ca TEMIIEpATYpOM Basayxa. HajHuske cpenrbe
MeceuHe temieparype y HoBom Cay y KJIMMaTOJIOIIKOM IIEPHOAY 1991-2020 Cy y jaHya-
Py H ZietieM6py, a HajBUIIIE CPE/IEhe MECEUHE TEMIIEPATYPE CY Y jyJIy U aBI'YCTy. YKOJIMKO CEe
rmocMaTpa mpocedad 6poj TypucTa, youaBa ce HajBHUIIE IOCETa Y OKTOOpY, 3aTUM Majy U
jyny, a Hajmambe Typucrta mocehyje Hosu Cazi TokoM 3uMcKuX Meceri. Masu 6poj Typucra
je y ckiay ca Mu3pauyHaTHM BPEIHOCTUMA MHAEKCA TYPUCTUUYKOI KJIMMATCKOT KoMdopa
jep cy 3UMCKH Mecely BeoMa HEITOBOJbHU 3a TYPUCTHUYKA KpeTarba. Mmak, KoepuujeHT
JleTepMUHAIMje YKasyje Ha cyiaby JrHeapHy Be3y uaMel)y 6poja TypucTa U WH/EKCA TypH-
CTHYKOT KJIMMAaTCKOT KoMdopa.

Tpeba uMMaTH y BUJY Jia NPOLEHE TYPUCTUYKUX TOKOBA YECTO HUCY YCJIOBJbEHE
WHJIEKCOM KJINMATCKOT KoMdopa U He Aajy IOTIIYHO carjiefjaBarbe IpobieMa, jep mocToju
MHOTO APYTUX (pakTOpa KOjU yTUUy Ha TypPHCTHUYKE TOKOBE Koje je HeMoryhe oOyxBaTUTH
caMoO KJIMMATCKUM IIOKazaTe/buMa. I'JlaBHA OTrpaHMUErha Cy 3alpaBO TO INTO HA TYpHU-
CTUYKHU NPOMET YTUUY APYru GaKTOPH — NPUPOAHE, KyJITypHE U aMOHjeHTalHe BPEIHO-
CTH HEKOT IIPOCTOPA, Ka0 M BPCTa TYPUCTUUYKUX AKTUBHOCTH, j€P BPEAHOCTH KIMMATCKUX
eJleMeHaTa IOTOJHE 33 KyIJIMIIHU TypuU3aM, HHUCY IIOTOJHE 33 CHEXKHE aKTUBHOCTH U
06pHyTO. KOHKpETHO Ha PUMepY MPOCTOPA UCTPAXKUBAKa YTUIA] KIIMMATCKOT KoMdopa
ce 3HAYajHO yMambyje y Mecelly JyJy Kaja je jaBjba TypucTHYKa MaHu(pecTaruja (dbectu-
Bas ,Exit“) koja mpuBiauu Besiku 6poj Typricta 6e3 0631pa Ha KIMMATCKE YCIOBE.

Byayha ucrpaxuBamwa 6u Tpebaso OOYXBATUTH U JPYre TYPUCTHUKH AKTYeTHE
npoctope y Cpbuju Kako 6u mMOMOTJa IITO aJieKBaTHHjoj Basopusdanuju. Takohe oBa
CTy/IHja MOJKe MOCIIYKHTH Kao OCHOBA 32 UCTPAKUBAIbe YTUIAja KINMATCKUX IIPOMEHA
Ha KpeTame MHJeKca Ha HUCTPaKUBaHOM mpocTopy. Ilopen Tora cam uHAekc ce y Oy-
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nyhHOCTH MOXKe MOAM(UKOBATH WM IOCIY:KUTH 32 pPa3BHjalbe HOBOT HHZEKCA ca
yBOherheM HOBUX JE€TEPMHHAHTH M KCIUTHUBaKy IHHUXOBOT YTHIAja HA TYPUCTUUYKE
MEPCIEKTHBE HEKOT IPOCTOPA.

Hanomena: Pax je moap:an cpencrBuMa MUHKMCTapCTBA POCBETE, HAYKE U TEXHOJIOLIKOT
pasBoja Peny6sirike Cpouje (YroBop 6poj 451-03-68/2022-14/200091).
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