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Abstract: Climate change that has occurred at the end of the last and at the beginning of this century, among other
things, has a certain impact on forests as well. For the territory of Eastern Serbia, for two periods of climate
observations, the reference period 1961-1990 and the period 1991-2012, a comparative analysis of the following
climatic elements was done: air temperature, amount of precipitation and relative humidity of air. Calculations were
performed on the basis of collected and systematized data from 11 meteorological stations (6 synoptic/main
climatological and 5 regular climatological) that were part of the Republic Hydrometeorological Service, situated in
the area of Eastern Serbia. Analysis of the anomalies of air temperature and precipitation as indicators of climate
change for the period 1991-2012 compared to the reference period 1961-1990 was done separately for each of the
four seasons (winter, spring, summer, autumn) and summarized for each period. The results of the comparative
analysis show that in the period 1991-2012 compared to the reference period 1961-1990, there was an increase in
the average annual air temperature, as well as the increase in the average air temperature for all four seasons, and a
decrease in the average annual amounts of precipitation and the decrease in the relative humidity of air.
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Introduction

Natural and anthropogenic factors have influence on the quantitative and
qualitative characteristics of forests. One of the natural factors is also the climate in the
concerned area. The influence of climatic factors on the development of forest stands, and
even entire life on Earth has been remarkable since the emergence of the first living
organisms. Their fossil remains show how the flora and fauna adapted and changed over
geological history, among other things, under the influence of climate change as well. There
are numerous and very significant researches in the world and also in our country about the
interconnectivity of climate and forests (Myneni R.C. et al., 1997; Harrington R. et al.,
1999; Krsti¢ M., 1999; Chmielewski F.M. et al., 2004; Karadzi¢ D., 2007; Ruml M. et al.,
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2012. and others). Climate change is the reality in recent time as well, and that is why a
considerable attention of researchers around the world is devoted to this global problem.

The latest Fifth Assessment Report of the Intergovernmental Panel on Climate
Change on the scientific bases of climate change (IPCC WGI ARS, 2013), presented the key
findings and scientific information on anthropogenic influences on the climate system of the
Earth. The Report points out that in most regions of the world there is apparent evidence on
the impact of anthropogenic factors on the climate system and that human activities most
likely represent the dominant cause of the observed global warming in the period from the
mid-20th century to the present day (Figure 1). The calculation results of the linear trend of
the time series of the average annual global surface air temperatures over land and sea for
the period 1880-2012 given in the Report, show an increase in the average global air
temperature of about 0.85°C, with the highest rate of the increase in the period 1979-2012,
on the average of 0.2°C per decade. The increase in the average global air temperature over
land is much higher and during the last three decades was about 0.3°C per decade, and the
first decade of the 21st century was the warmest decade in the period of instrumental
meteorological measurements started in the mid-19th century. Thereby, it is pointed out that
the warming in the entire climate system during the last decade was confirmed by a number
of data and scientific information that testified about the warming of the atmosphere and
oceans, reduction of snow and ice cover, increase of the average sea level and increase of
the atmospheric concentrations of gases with the greenhouse effect.
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Figure 1. Deviation of the average annual global surface air temperature over land and sea in relation to the
reference climatological period 1961-1990 for a variety of global climate data base: MLOST, HadCRUT4,
GISS (IPCC WGI AR5, 2013)
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Analysis of the regional climate change shows that the trend of increase in air
temperature has been marked as well in all continents since the mid-20th century. The
increase in the average annual air temperature over Europe in the period 1850-2011 was
higher than the global increase of around 1.3°C (EEA, 2012). In the region of Southern
Europe, the upward trend in the average annual air temperature of 0.34°C per decades was
registered, while in Central and Northern Europe the increase in the air temperature of
0.32°C per decades was registered. In regard to the trend of precipitation registered during
the 20th century, there were significant regional and local differences. For example, in
Central and Northern Europe the upward trend in the average annual amounts of
precipitation was registered, while in the region of Southern Europe, to which our country
belongs to, predominantly declining trend in precipitation was registered, which in some
locations reached 70 mm per decade.
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Climate change leads to changes in the functioning of all living beings, their
reproduction and distribution. Climate change, manifested through increase or decrease in
the air temperature, amount of precipitation, humidity of air, number of sunshine hours and
change in other climate elements, may influence the occurrence of drought, groundwater
level, soil moisture, disease occurrence and secondly, this has a considerable effect on the
forest. It has been proven that climate change is causing vulnerability of woody species,
changes in competition between species, changes to the structure or type of vegetation,
reduces the number or leads to the disappearance of certain species (Karadzi¢ D., 2007). The
climate on the area of Serbia has been analysed relatively frequently with different points of
view (Zivkovié N. and Andjelkovi¢ G., 2004; Zivkovi¢ N. and Smiljani¢ S., 2005;
Unkasevi¢ M. and Tosi¢ 1., 2011; Bajat B. et al., 2012 ; Lukovi¢ J. et al., 2013 and others).
Therefore, any reliable indicator of climate change for an area gaining significance in terms
of viewing the current state of vitality of forest stands, predicting susceptibility of forests to
climate change and on that basis, timely taking optimum remedial measures.

The aim of the subjected paper is that through a comparative analysis of the air
temperature, amount of precipitation and relative humidity of air, show how and what are
the changes of these climate elements in the area of Eastern Serbia in the period 1991-2012
compared to the reference climatological period 1961-1990.

Marerial and Methods

The study area geographically belongs to FEastern Serbia and extends
approximately between 44 °45' and 42°55' of the northern latitude and 21°20' and 23°00' of
the eastern longitude (Figure 2). Administratively, this area includes the counties of: Bor,
Zajecar, part of BraniCevski (east of Pozarevac), part of Pirot (north of the NiSava River),
part of the Pomoravski (east of Para¢in) and part of Ni§ (east of the Juzna Morava River
(South Morava River) and north of the Nisava River).
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Figure 2. Geographical location of the study area and layout of the meteorological stations
Legend: m-Synoptical station; e-Climatological station; 1-Negotin; 2-Veliko Gradiste; 3-Zajecar; 4-Nis; 5-Petrovac
na Mlavi; 6-Sokobanja; 7-Zagubica; 8-Pirot; 9-Dimitrovgrad; 10-Babusnica; 11-Crni vrh
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On the area of Eastern Serbia, tectonic units of the highest rang confront: Dacian
Basin and Carpatho-Balkanides in the eastern part and Carpatho-Balkanides and Serbian
crystalline core in the western part. The above mentioned geotectonic entireties are
characterized by the specific historical-geological processes of the terrain formation,
structural, lithological, geomorphological, physical-geographic, climatic, hydrogeological,
hydrographical and other environmental conditions (Niki¢ Z., 2003). This diversity has
caused the formation of numerous soil types as well.

In the study area, a continental climate is represented, which, according to
Rakicevi¢ T., (1980), is characterized by the annual temperature amplitude of <23°C, and
over 50% of the total precipitation amount falls in the summer half of the year. In general,
the climate in this area is the result of distance from the sea (Adriatic) and openness to the
influence of continental air masses that from Eastern and Northern Europe, over the
Wallachian Plain, penetrate into the Timok River Basin and over the Pannonian Plain into
the Pomoravlje (Raki¢evi¢ T., 1976). However, the most important climatic factors that
condition the forest type, according to Majer (in: Krstic M., 1999), are the following:
amount of precipitation and relative humidity of air in the vegetational period, air
temperature (average annual and also in the vegetational period), the lowest temperature
during the year, appearance of the first autumn and spring frost.

From the study area, the meteorological data were analysed from a total of 11
meteorological stations, where 6 belonging to the category of synoptical/main climatological
and 5 to the category of regular climatological, which were part of the meteorological
observation network of the Republic Hydrometeorological Service of Serbia (Figure 2).
General information about these meteorological stations are shown in Table 1. For the
subjected analysis, of climatic elements from these 11 meteorological stations, the average
monthly values of air temperature, precipitation and relative humidity of air were used.
Measured values were taken from the website of the Republic Hydrometeorological Service
of Serbia (RHMSS) and from published meteorological yearbooks of the RHMSS. A
comparative analysis was conducted for two time intervals of the meteorological
measurements and observations: standard climatological (reference) thirty-year period 1961-
1990 and twenty two year period 1991-2012 and for four seasons, winter, spring, summer,
autumn.

Table 1. Basic information about the meteorological stations in Eastern Serbia from which data of the
meteorological measurements and observations for the analysis of climatic elements and indicators of
climate change were used (RHMZS)

No. | Metemlgial | Mewnoloin | AMde | pge | Langad
1 Negotin S 42 44° 14N 22°33E
2 Veliko Gradiste S 80 44° 45N 21°31E
3 ZajeCar S 144 43° 53N 22° 17E
4 Nis S 204 43° 20N 21°54E
5 Petrovac na Mlavi C 282 44° 20N 21°20E
6 Sokobanja C 300 43° 39N 21°51E
7 Zagubica C 314 44° 12N 21°47E
8 Pirot C 370 43° 09N 22°36E
9 Dimitrovgrad S 450 44° 01N 22°45E
10 Babusnica C 495 43° 04N 22°26E
11 Crni vrh S 1027 44° 08N 21° 58E

Legend: S-Synoptical; C-Climatological
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Calculation of values of the climatic elements (air temperature, precipitation,
relative humidity of air) was made separately for the reference climatological period 1961-
1990 and separately for the period 1991-2012. Based on the average daily values for the air
temperature, precipitation and relative humidity of air taken from the database, the average
monthly values were calculated, then the average values for each season for each
meteorological station and in the end, the average values for the reference period for each
season and then the reference period itself. Calculation of values for seasons was conducted
on the basis of the previously calculated average monthly and then the average values for
the season for both periods of climatic observations were calculated.

Results and Discussion

The following indicators were calculated: average value for the reference period,
average value for each meteorological station for the season and average values for the
season for the reference period. Comparative representation of the calculated values was
performed by calculating the value deviations of the determined element for the year, that is,
the season for the period 1991-2012, compared to the reference period 1961-1990. All
calculated values are shown in the tables in the appendix and the graphs below.

Air temperature

Based on the presented data in Table 2, the following can be stated:

- average air temperature for the reference period 1961-1990 was 10.1°C, and for
the period 1991-2012, 10.8°C, i.e., the average air temperature for the period 1991-2012
was higher by 0.7°C compared to the period 1961-1990 (Figure 3),

- at all 11 measurement stations there was an increase in the average air
temperature in the period 1991-2012 compared to the period 1961-1990 in the range from
0.5°C to 1.1°C (column e).
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Figure 3. Comparative representation of the air temperature by seasons and the average annual air
temperature for the reference period 1961-1990 and the period 1991-2012 in Eastern Serbia

Basic characteristics of the air temperature regime (Table 3) are as follows:
- For the period 1991-2012 compared to the reference period 1961-1990, for all
meteorological stations, for all four seasons, the average air temperatures increased, except
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for the meteorological station Zagubica for the winter season, where there was a decrease in
the average air temperature by 0.1°C (column h).

- For the reference period 1961-1990, the average annual air temperature for the
winter season was 0.1°C, the spring season 10.3°C, the summer season 19.3°C and for the
autumn season 10.6°C (column d).

- For the period 1991-2012, the average annual air temperature for the winter
season was 0.4°C, the spring season 10.9°C, 21.0°C and for the autumn season 11.0°C
(column f).

- Comparative analysis of the average air temperature for the seasons for the period
1991-2012 compared to the reference period 1961-1990, shows an increase in the average
air temperature for all four seasons, for the winter season of 0.3°C, the spring season of
0.6°C, the summer season of 1.7°C and for the autumn season of 0.4°C (column h).
According to Ahas R., et al. (2002), the increase in the air temperature by seasons influences
that the spring comes earlier, summer lasts longer and thus results in a longer duration of the
vegetational period. From this, it realistically follows that due to the longer duration of the
vegetational period, the vegetation needs more humidity and greater amounts of water.

- For the reference period 1961-1990, the range of the average air temperatures for
the winter season was from -3.2°C (Crni vrh) to 1.3°C (Ni§), for the spring season in the
range from 6.3°C (Crni vrh) to 11 7°C (Ni§), for the summer season from 15.3°C (Crni vrh)
to 21.2°C (Negotin), for the autumn season from 7.2°C (Crni vrh) to 11.8°C (NiS§) (column
d).

- For the period 1991-2012, the range of the average air temperatures for the winter
season was from -2.9°C (Crni vrh) to 1.7°C (Nis), for the spring season in the range from
6.4°C (Crni vrh) to 12, 5°C (Negotin), for the summer season from 16.7°C (Crni vrh) to
23.2°C (Negotin), for the autumn season from 7.3°C (Crni vrh) to 12.4°C (Ni8) (column f).

- In the reference period 1961-1990, the largest range of the average air
temperatures by seasons was for the summer season and amounted to 5.9°C, and the lowest
for the winter season and was 4.5°C, while for the spring season it was 5.4°C and 4.6°C for
the autumn. In the period 1991-2012, the largest range of the average air temperature was
for the summer season and amounted to 6.5°C, and the lowest for the winter season and
amounted to 4.6°C, while for the spring season it was 6.1°C and 5.1°C for the autumn.

- Oscillations of the difference in the average air temperatures in the period 1991-
2012 during the seasons were higher (average t,r°Cseason : average tpr°Cseason = 1.4)
than in the previous period (average t,,,xr°Cseason : average ty,r °Cseason = 1.3).

- On the average, the autumn was warmer than the spring for both analysed time
intervals at 6 meteorological station (Nis, Zagubica, Pirot, Dimitrovgrad, Babugnica, Crni
vrh), and the spring was warmer on the average or the temperature was the same for the
autumn for both periods at 2 meteorological stations (Negotin and Zajecar). On the other
meteorological stations (Veliko Gradiste, Petrovac, Sokobanja) this ratio was different, that
is, without some regularity in terms of the periods and seasons.

- The largest and smallest difference of the average air temperature for the season
between the period 1991-2012 and the reference period 1961-1990, that is, the increase in
the average temperature was: for the winter season the largest was in Negotin 0.7°C, and the
lowest in Dimitrovgrad 0.1°C, for the spring season the largest was in Negotin 1.1°C, and
the lowest on Crni vrh 0.1°C, for the summer season the largest was in Babus$nica 2.1°C,
and the lowest in Dimitrovgrad 1.3°C, for the autumn season the largest was in Petrovac
0.9°C, and the lowest on Crni vrh 0.1°C (column h).

In addition to the previously shown (Table 3), it has been observed that for the
meteorological stations at higher altitudes (Zagubica, Dimitrovgrad, Babusnica and Crni
vrh), for all four seasons, the negative values of the difference in the average air
temperatures were reported (column e and g), while for the meteorological stations located
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at lower altitudes of the terrain, it was the opposite situation, i.e., the values were positive.
This shows how the increase in altitudes of the measuring point of observation
(meteorological stations) contributes to mitigating the value of the increase in the air
temperature in the studied area, in this case for Eastern Serbia. Specifically, for example, for
the hypsometrically highest meteorological station of Crni vrh, the difference in temperature
for all four seasons compared to the average seasonal air temperature is expressed through a
negative value, and for the hypsometrically lowest meteorological station of Negotin, the
temperature differences for each season are positive and that for both time intervals.

Precipitation — pluviometric regime

In the area of the Republic of Serbia, the continental pluviometric regime is
represented. Its characteristic, among other things, is the occurrence of two precipitation
maximums and two minimums during the year. According to Koli¢ B., (1986) the primary
maximum occurs mostly at the beginning of the summer season (June), sometimes in late
spring (May), and the second is usually in mid-autumn season (October), in some areas in
late autumn (November). The primary minimum is at the end of the winter season
(February) or early spring season (March) and the secondary minimum usually at the
beginning of the autumn season (September). However, the territory of Eastern Serbia in
some of its parts receive different amounts of precipitation as a result of the relief, that is,
altitude and slope exposition (Rakic¢evi¢ T., 1976).

Average amount of precipitation (Table 4) for the reference period 1961-1990 was
652.1 mm, and for the period 1991-2012, 646.3 mm. With the highest average amounts of
precipitation in both periods was the meteorological station of Crni vrh with 810.1 mm for
the reference period 1961-1990 (column c¢) and 791.9 mm for the period 1991-2012 (column
d), and with the least amounts of precipitation was the station of Ni§ with 589.6 mm for the
reference period 1961-1990 (column c) and 591.8 mm for the period 1991-2012 (column d).

Calculated average decrease in the amounts of precipitation by measurement points
was relatively small and was only 5.8 mm (column e), i.e., 5.8 L'm™, or 0.9% (column F), or
by comparing the total average amounts of precipitation, the difference was 64.1 mm
(column e), i.e., 64.1 L-m'z, or also 0,9%. It has been noted that in the period 1991-2012,
compared to the reference period 1961-1990, at the station of Negotin there was a decrease
in the average amount of precipitation in the amount of 43.0 mm (43.0 L-m™), and at the
station of Babusnica, an increase in the average amount of precipitation in the amount of
78.8 mm was registered (78.8 L-m™).

For the reference period 1961-1990, the average amount of precipitation by
meteorological stations per season (Table 5) was 139.2 mm for winter, 177.3 mm for spring,
190.8 mm for summer and 144.8 mm for autumn (column d), and for the period 1991-2012,
for the winter season was 143.1 mm, 160.6 mm for the spring season, 179.0 mm for the
summer season and 163.6 mm for the autumn season (column f).

For the reference period 1961-1990, from the analysed 11 meteorological stations,
the highest and lowest average amounts of precipitation by season were as follows: for the
winter season the highest was 159.4 mm (Sokobanja) and the lowest 125.8 mm (Pirot), for
the spring season the highest was 220.3 mm (Crni vrh) and the lowest 156.0 mm
(Babusnica), for the summer season the highest was 276.4 mm (Crni vrh) and the lowest
156.6 mm (Negotin and Nis), for the autumn season the highest was 174.7 mm (Crni vrh)
and the lowest 134,5 mm (Ni§) (column d). For the period 1991-2012, the highest and lowest
average amounts of precipitation by season were as follows: for the winter season the
highest was 165.6 mm (Sokobanja) and the lowest 117.3 mm (Pirot), for the spring season
the highest was 198.3 mm (Crni vrh) and the lowest 136.1 mm (Negotin), for the summer
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season the highest was 218.4 mm (Crni vrh) and the lowest 142.9 mm (Ni$), for the autumn
season the highest was 213.0 mm (Crni vrh) and the lowest 138.6 mm (Pirot) (column f).

From the point of distribution of precipitation during the year, it is interesting to
see what is the proportion of precipitation of certain seasons in the average amounts of
precipitation by meteorological stations for the periods. In the average amounts of
precipitation by meteorological stations for the reference period 1961-1990, the proportion
of precipitation for the winter season was 21.3%, for the spring season 27.2%, for the
summer season 29.3% and 22.2% for the autumn season (column e). For the period 1991-
2012, the proportion of precipitation for the winter season was 22.1%, for the spring season
of 24.9%, for the summer season, 27.7% and 25.3% for the autumn season (column g). It is
noticeable that in the period 1991-2012, there was a slight decrease in the difference
between the maximum and minimum amount of precipitation for the season (summer 27.7%
: winter 22.1%) (column g), compared to the period 1961-1990, where that ratio was more
pronounced (summer 29.3% : winter 21.3%) (column e).

The most rainy season for both time intervals was the summer season, when the
average 29.3% fell in the reference period 1961-1990 (column e), that is, 27.7% in the
period 1991-2012 (column g), of the average amount of precipitation in Eastern Serbia. The
driest season was the winter season, with an average of 21.3% (period 1961-1990), that is,
22.1% (period 1991-2012) of the average amount of precipitation. However, from these data
it has been also observed that, in the period 1991-2012, there was a decrease in precipitation
in the summer season, and increase in the winter season.

The distribution of the shown decrease and increase in the average amount of
precipitation by seasons in the period 1991-2012 is interesting. Calculated by seasons, the
character and size of difference in the amount of precipitation per meteorological stations
between the period 1991-2012 and the reference period 1961-1990 was as follows: the
winter season was with an increase in precipitation of 3.9 mm (2.8%), the spring season with
a decrease of 16.7 mm (9.4%), the summer season with a decrease of 11.8 mm (6.2%) and
the autumn season with an increase of 18.8 mm (13.0%) (column h and i). Generally, for
Eastern Serbia in the period 1991-2012, compared to the reference period 1961-1990, a
decrease in the average amount of precipitation for the spring and summer seasons, and an
increase for the winter and autumn seasons was expressed (Figure 4). Thereby, between this
seasonal increase and decrease in precipitation, a decrease of 5.8 mm was greater in the
period 1991-2012 and that was in the vegetational period of the year.
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Figure 4. Comparative representation of the average precipitation for the reference period 1961-1990
and the period 1991-2012, by seasons and the average seasonal amount of precipitation for the specified
periods in Eastern Serbia
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From the standpoint of the overall climate change, a particular importance has a
general decrease in the total amount of precipitation in the period 1991-2012. However, it
can be seen that the greatest amounts of precipitation occur in the spring and summer
seasons in both periods at all meteorological stations. In these seasons, the hypsometrically
higher meteorological stations recorded higher amounts of precipitation than the
hypsometrically lower. In doing so, based on the available data, a greater number of
measuring points, which are at the hypsometrically lower terrains compared to the stations
from the mountainous areas, is noticeable, which has a certain weight in the mass of data. It
is realistic to assume that the decrease in the amounts of precipitation negatively affects the
quantity and quality of groundwater and surface water and soil moisture, and by that,
directly affect the vitality of forest stands.

Average relative humidity of air - higric regime

For the area of Eastern Serbia, the average annual relative humidity of air was
calculated (Table 6) for the reference period 1961-1990 and it was 75.5% (column c), and
for the period 1991-2012 it was 74.7% (column d). The obtained results show a decrease in
the relative humidity of air for the period 1991-2012 of only -0.8% (column e).

However, the distribution and size of the shown decrease of the relative humidity
of air for the period 1991-2012 by seasons is interesting. Based on shown in Table 7, it can
be seen that in the period 1991-2012, the decrease in the average relative humidity of air for
the spring season was -1.0%, and for the summer season the decrease was -3.2% (column h).
Thereby, for the same period the average relative humidity of air for the winter season
increased by about 0.1%, and for the autumn season increased by 0.9% (column h). The
results show that for the period 1991-2012, generally there was a decrease in the relative
humidity of air, with the largest decrease in the summer and then the spring season, while
the largest increase in the average relative humidity of air was in the autumn and then the
winter season (Figure 5).
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Figure 5. Comparative representation of the relative humidity of air for the reference period 1961-1990 and
the period 1991-2012, by seasons and the average humidity of air for the specified periods in Eastern Serbia
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The most humid season for both reference periods was the winter and was almost
identical, 82.4%, while the driest was the summer season, with a percentage of humidity
from 70.9% (period 1961-1990) to 67.7% (period 1991-2012) (column d and f). The autumn
was more humid than the spring (76.6% versus 72.1% for the period 1961-1990 and 77.5%
versus 71.1% for the period 1991-2012) (columns d and f), although the autumn was
minimally warmer in both periods.

By comparing, for the reference period 1961-1990, the average relative humidity of
air in Eastern Serbia with the average relative humidity of air by seasons, it is noted that for
the winter season, the humidity of air increased by 9.1%, for the spring season decreased by
-4.5%, for the summer season decreased by -6.1%, and for the autumn season increased by
1.5% (column e). For the period 1991-2012, compared to the average relative humidity of
air in Eastern Serbia, the relative humidity of air for the winter season increased by 10.3%,
for the spring season decreased by -4.8%, for the summer season decreased by -9.3% and
for the autumn season increased by 3.7% (column g).

One of the reasons why the winter was the most humid probably was the air
temperature that in the winter season was above zero on the average, so there was a
possibility of evaporation. On the other hand, in the summer season, the average amounts of
precipitation were the highest, but at that time, the air temperature was the highest and the
sunny days longest. These factors during the summer season, unlike the winter, probably
contribute to air drying, i.e., decrease in its relative humidity. Optimal humidity of air is one
of the most important climatic factors particularly for the development of forests, because
the humidity of air directly affect the vitality (physiology, reproduction and dynamics) of
the forest population (Walther G-R., et al., 2002).

Conclusion

This paper shows the calculated average values of the air temperature, amount of
precipitation and relative humidity of air, for the winter, spring, summer and autumn
seasons, for 11 meteorological stations from the area of Eastern Serbia, as well as a
summary for the reference period 1961-1990 and the period 1991-2012. These two analysed
time intervals are not with the same number of years out of real reasons, and because of that,
the recorded values are not absolutely relevant, but clearly indicate that they are in the trend
of the modern climate change that is a characteristic for the region of Southern Europe.

Comparative analysis of the calculated elements shows that in the period 1991-
2012, compared to the reference period 1961-1990, there was an increase in the average air
temperature, decrease in the average amount of precipitation and decrease in the average
relative humidity of air for the area of Eastern Serbia.

At the level of the analysed periods 1961-1990 and 1991-2012, it was established
that the average annual air temperature in the period 1991-2012 increased by 0.7°C, that is,
a trend of increase in the average annual air temperature of 0.35°C per decades was
registered, which corresponded to a decade-long trend of increase in the average annual air
temperature in the region of Southern Europe. Increase in the air temperature was noted at
all meteorological stations for all seasons, ranging from 0.1°C to 2.1°C, except at the station
of Zagubica for the winter season, where there was a decrease in the average temperature of
-0.1°C. By seasons, the average increase in the annual air temperature for the period 1991-
2012 compared to the reference period 1961-1990, for the winter season was 0.3°C, for the
spring season 0.6°C, for the summer season 1.7°C and for the autumn season 0.4°C. The
amplitude of oscillation of the average air temperature in the reference period 1961-1990 for
the annual winter season was 4.5°C, for the spring season 5.2°C, for the summer season
5.9°C, and for the winter season 4.6°C, while for the period 1991-2012, the amplitude was
higher and for the annual winter season was 4.6°C, for the spring season 6.1°C, for the
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summer season 6.5°C and for the winter season 5.1°C. The temperature increase can be also
seen in the ratio of the average maximum and average minimum air temperature by seasons;
for the reference period 1961-1990 this ratio was 1.31, and for the period 1991-2012 it was
1.41.

Unlike the air temperature where there was an increase, for precipitation, the
comparative analysis showed a decrease in the average amount of precipitation in the period
1991-2012 compared to the reference period 1961-1990 by 5.8 mm (i.e., 5.8 L'm™), or 0.9%.
Distribution of this decrease in precipitation has the following character by seasons: for the
winter season, an increase in precipitation of 3.9 mm or 0.8% was presented, for the spring
season a decrease in the amount of precipitation of -16.7 mm or -9.4% was reported, for the
summer season a decrease in the amount of precipitation of -11.8 mm or -6.2% was shown,
and for the winter season an increase in the amount of precipitation of 18.8 mm or 13.0%
was reported.

By comparing the average relative humidity of air in Eastern Serbia for the period
1991-2012 with the reference period 1961-1990, a decrease of approximately 3.3% was
shown. However, by comparing the average relative humidity of air by seasons for these
two periods, the ratio was as follows: for the winter season an increase was about 0.1%, for
the spring season a decrease of 1%, for the summer season a decrease of -3.2% and for the
autumn season an increase in the relative humidity was 0.9%.

Reported changes of the analysed climate indicators in the area of Eastern Serbia
can have particularly adverse effects on water resources and vegetation, that is, forests.
Decrease in the amount of precipitation at the annual level in real terms reflects on the
decrease in the amount of infiltrating waters into the soil and thus on the dynamic aquifer
water reserves, that is, on the decrease in the abundance of wells and springs, then the
decrease in the discharge of surface waters, as well as the soil moisture. On the other hand,
an increase in the air temperature during the warm period of the year generally contributes
to greater evaporation of aquifer and surface waters, as well as a faster decrease in the soil
humidity. This, over time, can significantly affect the overall vegetation in this area.

In the area of Eastern Serbia, the meteorological stations within the observation
network of the RHMS have been distributed predominantly in hypsometrically lower
regions, close to major settlements, while there are relatively few stations in the
mountainous regions. Due to the fact that in the area of Eastern Serbia forests are mainly on
the hypsometrically higher terrains, in order to more realistic overview the impact of
climatic factors on them, it is necessary to position meteorological stations in the
mountainous areas as well, for example, on Stara planina and other mountains.
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Appendix

Table 2. Average air temperatures and their differences for the period 1991-2012
and the reference period 1961-1990

Average air temperature
Difference
No. Meteorological station Period from - to thbetwe.e "
e periods
1961-1990 1991-2012
(&(9) (&(9) (&(9)
(a) (b) (c) (d (e)
1 Negotin 11.1 12.2 1.1
2 Veliko Gradiste 10.9 11.5 0.6
3 Zajecar 10.4 11.2 0.8
4 Ni§ 11.4 12.2 0.8
5 Petrovac na Mlavi 11.0 11.8 0.8
6 Sokobanja 10.1 11.0 0.9
7 Zagubica 9.5 10.2 0.7
8 Pirot 10.5 114 0.9
9 Dimitrovgrad 9.7 10.2 0.5
10 Babusnica 9.7 10.6 0.9
11 Crni vrth 6.4 6.9 0.5
Average air temperature 10.1 10.8 0.7
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Table 3. Average seasonal air temperatures, their difference compared to the average seasonal temperature
for the reference period and the difference of the average seasonal air temperatures between the period
1991-2012 and the reference period 1961-1990

Average air temperature Difference

= Period from - to between

No, | Meteorological 2 1961-1990 19912012 the
station 3 Average | Difference | Average | Difference periods

co | wen | oco | ey (°C*)

(a) (b) (©) (d) (e) ® (2) (h)
3/W 04 03 1.1 0.7 0.7

. WSp | 114 1.1 12.5 16 1.1

I | Negotin WSu | 212 1.9 232 22 2.0
A 113 0.7 118 0.8 0.5

3W 0.6 0.5 1.0 0.6 04

. N WSp | 113 1.0 118 0.9 0.5

2| Veliko Gradiste TSu | 202 0.9 217 0.7 15
A 115 0.9 117 0.7 0.2

3w 0.1 0.0 0.6 0,2 0.5

3 | zaetar WSp | 107 04 115 0.6 0.8
J TSu | 202 0.9 219 0.9 17

JA 10.7 0.1 10.9 0.1 02

3/W 13 12 17 13 04

o | i WwSp | 117 1.4 122 13 05
b T/Su | 206 13 224 14 13

JA 118 12 12.4 14 0.6

3/W 1.0 0.9 1.4 1.0 04

. [wsp | 115 12 118 0.9 03

3 | PetrovacnaMlavi g =57 0.9 218 0.8 1.6
A 114 0.8 2.3 13 0.9

3W 0.3 0.2 0.7 0.3 04

. WSp | 103 0.0 112 0.3 0.9

6 | Sokobanja TWSu | 193 0.0 211 0.1 18
A 10.7 0.1 1.1 0.1 04

3W 0.4 0.5 0.5 0.9 0.1

_ USp 98 0.5 103 0.6 0.5

7| agubica TUSu | 186 07 202 0.8 16
A 10.0 0.6 103 0.7 03

3/W 0.8 0.7 1.1 0.7 03

. WSp | 108 05 114 0.5 0.6

8 | Pirot J1/Su 195 0.2 215 0.5 2.0
JA 11.0 04 118 0.8 0.8

3/W 0.1 0.0 02 02 0.1

. USp 9.8 05 10.1 0.8 03

9 | Dimitrovgrad J1/Su 18.6 0.7 19.9 1.1 13
JA 103 03 10.6 0.4 03

3W 0.0 0.1 0.3 0.1 03

" TUSp 9.9 0.4 10.7 02 0.8

10| Babusnica TUSu | 185 0.8 206 04 21
A 10.2 0.4 10.8 02 0.6

3W 32 33 29 33 03

) TUSp 63 4.0 6.4 45 0.1

1| Cmivh WSu | 153 4.0 16.7 43 14
A 72 3.4 73 37 0.1

3/W 0.1 0.4 03

Average seasonal air II/Sp 10.3 10.9 0.6
temperature JI/Su 19.3 21.0 1.7
JA 10.6 11.0 04

Legend: 3/W-winter; I1/Sp-spring; JI/Su-summer; J/A-autumn
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Table 4. Average amounts of precipitation and their differences for the period 1991-2012
and the reference period 1961-1990

Average precipitation
Difference between
No. Meteorological station Period from - to the periods
1961-1990. 1991-2012.
(mm) (mm) (mm) (%)
() (®) © @ (e) ®
1 Negotin 646.0 603.0 -43.0 -6.7
2 Veliko Gradiste 674.8 658.2 -16.6 -2.5
3 Zajecar 610.5 580.6 -29.9 -4.9
4 Nis 589.6 591.8 2.2 0.4
5 Petrovac na Mlavi 696.1 686.6 -9.5 -1.4
6 Sokobanja 669.6 684.0 14.4 2.2
7 Zagubica 645.4 637.7 -7.7 -1.2
8 Pirot 604.3 569.1 -35.2 -5.8
9 Dimitrovgrad 635.5 636.1 0.6 0.1
10 Babusnica 591.0 669.8 78.8 13.3
11 Crni vth 810.1 791.9 -18.2 2.2
Average preci!)itation .amounts 652.1 6463 58 0.9
by meteorological stations

Table 6. Average relative humidity of air and its differences for the period 1991-2012
and the reference period 1961-1990

Average relative humidity of air Difference
No. Meteor(.)logical Period from - to betwe‘en the
station 1961-1990. 1991-2012. periods
(%) (%) (%)
(a) (b) (0) (d) ()
1 Negotin 73.0 69.7 -3.3
2 Veliko Gradiste 74.3 72.6 -1.7
3 Zajecar 75.6 72.5 -3.1
4 Nis 70.7 69.2 -1.5
5 Petrovac na Mlavi 76.1 74.5 -1.6
6 Sokobanja 75.6 78.0 24
7 Zagubica 77.8 82.5 4.7
8 Pirot 75.2 72.6 -2.6
9 Dimitrovgrad 72.1 73.1 1
10 Babusnica 78.3 78.7 0.4
11 Crni vrh 81.8 78.1 -3.7
Average relative humidity of
air (by meteorological 75.5 74.7 -0.8
stations)
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Table 5. Average seasonal amounts of precipitation, their participation in the average precipitation for the
reference period and the difference of the average seasonal precipitation between the period 1991-2012 and
the reference period 1961-1990

Average seasonal precipitation Difference of the
Period from - to seasonal
Meteorological 1961-1990 1991-2012 precipitation
No. . S
station Particip Particip between the
Average ation Average ation periods
(mm) (%) (mm) (%) (mm) (%)
(a) (b) (c) (d) (O] ® (g (h) (i)
3/W 148.6 23.0 155.0 25.7 6.4 4.3
1 Negotin 11/Sp 187.5 29.0 136.1 22.6 -51.4 -27.4
JI/Su 156.6 24.3 158.1 26.2 1.5 1.0
J/A 153.3 23.7 153.8 25.5 0.5 0.3
3/W 150.5 22.3 139.8 21.2 -10.7 -7.1
2 Veliko 11/Sp 173.5 25.7 157.3 23.9 -16.2 -9.3
Gradiste JI/Su 212.0 31.4 197.4 30.0 -14.6 -6.9
J/A 138.8 20.6 163.7 24.9 24.9 17.9
3/W 135.3 22.1 135.0 233 -0.3 -0.2
3 Zajecar 11/Sp 175.1 28.7 138.2 23.8 -36.9 -21.1
JI/Su 163.5 26.8 163.2 28.1 -0.3 -0.2
J/A 136.6 22.4 144.2 24.8 7.6 5.6
3/W 135.2 22.9 132.1 22.3 -3.1 -2.3
4 Nig 11/Sp 163.3 27.7 161.2 27.2 -2.1 -1.3
JI/Su 156.6 26.6 142.9 24.2 -13.7 -8.7
J/A 134.5 22.8 155.6 26.3 21.1 15.7
3/W 145.7 20.9 149.9 21.8 42 2.9
5 Petrovac na 11/Sp 188.7 27.1 160.3 234 -28.4 -15.1
Mlavi JI/Su 215.9 31.0 206.3 30.0 -9.6 -4.4
J/A 145.8 21.0 170.1 24.8 24.3 16.7
3/W 159.4 23.8 165.6 242 6.2 39
6 Sokobanja 11/Sp 174.0 26.0 164.3 24.0 -9.7 -5.6
JI/Su 179.2 26.8 175.8 25.7 -3.4 -1.9
J/A 157.0 23.4 178.3 26.1 21.3 13.6
3/W 127.1 19.7 132.8 20.8 5.7 4.5
7 7 . 11/Sp 176.9 274 159.6 25.0 -17.3 -9.8
agubica
JI/Su 204.1 31.6 182.9 28.7 -21.2 -10.4
J/A 137.3 21.3 162.4 25.5 25.1 18.3
3/W 125.8 20.8 117.3 20.6 -8.5 -6.8
8 Pirot 11/Sp 162.6 26.9 152.0 26.7 -10.6 -6.5
JI/Su 179.7 29.8 161.2 28.3 -18.5 -10.3
J/A 136.2 22.5 138.6 24.4 2.4 1.8
3/W 131.7 20.7 129.1 20.3 -2.6 2.0
L 11/Sp 172.5 27.2 165.1 25.9 -7.4 -4.3
9 | Dimitrovgrad TUSu 191.9 302 183.7 289 82 43
J/A 139.4 21.9 158.2 24.9 18.8 13.5
3/W 132.7 22.5 155.2 232 22.5 17.0
. 11/Sp 156.0 26.4 174.6 26.1 18.6 11.9
10| Babusnica T/Su 163.2 27.6 178.9 26.7 157 9.6
J/A 139.1 23.5 161.1 24.0 22.0 15.8
3/W 138.7 17.1 162.2 20.5 23.5 16.9
1 Crni vth 11/Sp 220.3 27.2 198.3 25.0 -22.0 -10.0
JI/Su 276.4 34.1 218.4 27.6 -58.0 -21.0
J/A 174.7 21.6 213.0 26.9 38.3 21.9
. 3/W 139.2 21.3 143.1 22.1 3.9 2.8
I;A"e' age pr f“‘?‘“;""“ TU/Sp 177.3 272 160.6 24.9 167 94
y meteorologica T1/Su 190.8 293 179.0 277 11.8 6.2
stations
J/A 144.8 222 163.6 25.3 18.8 13.0

Legend: 3/W-winter; [1/Sp-spring; JI/Su-summer; J/A-autumn
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Table 7. Seasonal average relative humidity of air, its difference compared to the average seasonal relative
humidity of air for the reference period and the difference of the seasonal average relative humidity of air
between the 1991-2012 and the reference period 1961-1990

Average seasonal relative humidity of air .
- Difference
Meteorological Period from - to between the
No. . Season 1961-1990 1991-2012 .
station - - periods
Average Difference | Average Difference

(%) (t%*) (%) (t%*) (%)

(a) (b) (©) (d) (e ® (g) (h)
3/W 81.1 -1.3 78.5 -3.9 -2.6

1 Negotin I1/Sp 70.4 -1.7 65.2 -5.9 -5.2
JI/Su 65.3 -5.6 60.4 -7.3 -4.9

J/A 75.2 -1.4 74.7 -2.8 -0.5

3/W 81.2 -1.2 80.7 -1.7 -0.5

. - 11/S 69.8 2.3 67.7 3.4 2.1

2| Veliko Gradiste JI/SE 70.9 0.0 675 02 34
J/A 75.3 -1.3 74.7 -2.8 -0.6

3/W 80.9 -1.5 78.8 -3.6 2.1

3 Zajecar I1/Sp 73.1 1.0 68.8 2.3 -4.3
JI/Su 70.8 -0.1 65.5 2.2 -5.3

J/A 77.5 0.9 76.9 -0.6 -0.6

3/W 78.9 -3.5 78.0 -4.4 -0.9

4 Nig I1/Sp 65.9 -6.2 64.7 -6.4 -1.2
JI/Su 64.9 -6.0 61.6 -6.1 -3.3

J/A 73.0 -3.6 72.7 -4.8 -0.3

3/W 84.0 1.6 84.0 1.6 0.0

5 Petrovac na I1/Sp 72.8 0.7 70.3 -0.8 -2.5
Mlavi JI/Su 71.6 0.7 67.5 -0.2 -4.1

J/A 75.9 -0.7 75.8 -1.7 -0.1

3/W 82.4 0.0 84.5 2.1 2.1

. I1/Sp 734 1.3 75.0 3.9 1.6

6 | Sokobanja T1/Su 713 04 71.9 12 0.6
J/A 75.4 -1.2 80.5 3.0 5.1

3/W 84.1 1.7 88.1 5.7 4.0

M . I1/Sp 74.5 2.4 78.5 7.4 4.0

7| Zagubica T1/Su 74.1 32 785 10.8 44
J/A 78.6 2.0 85.4 7.9 6.8

3/W 81.9 -0.5 81.1 -1.3 -0.8

3 Pirot I1/Sp 71.8 -0.3 68.1 -3.0 -3.7
JI/Su 70.5 -0.4 66.8 -0.9 -3.7

J/A 76.8 0.2 74.6 -2.9 -2.2

3/W 79.1 -3.3 80.7 -1.7 1.6

L. I1/Sp 68.3 -3.8 69.1 -2.0 0.8

9 | Dimitrovgrad USu 678 3.1 67.6 0.1 02
J/A 73.4 -3.2 75.2 -2.3 1.8

3/W 84.8 2.4 87.8 54 3.0

. I1/Sp 74.6 2.5 79.7 8.6 5.1

10| Babusnica T1/Su 74.7 38 66.1 1.6 3.6
J/A 79.1 2.5 81.3 3.8 2.2

3/W 87.7 5.3 84.7 2.3 -3.0

. I1/Sp 78.4 6.3 74.8 3.7 -3.6

11| Cmivrh T1/Su 78.1 72 715 3.8 6.6
J/A 82.9 6.3 81.1 3.6 -1.8

, /W 824 9.1 824 103 01
ﬁ:;rl?iglfysz?;‘:;‘?g:'ft‘ve T/Sp 721 45 711 43 1.0
meteorological station) J/Su 709 6.1 67.7 9.3 -3.2
J/A 76.6 1.5 77.5 3.7 0.9

Legend: 3/W-winter; I1/Sp-spring; JI/Su-summer; J/A-autumn; 0.1 -difference occurred due to rounding to one
decimal place
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IIPUKA3 HEKUX UTHIUKATOPA KJINMMATCKHUX ITIPOMEHA HA NOJAPYYJY
HCTOYHE CPBUJE Y IEPHOAY 1991-2012. TOAUHA Y OJHOCY HA
PE®EPEHTHH NIEPUOJ 1961-1990. TOJUHA

30PAH HI/IKI/ITll, MWJIEHA AHT)EJ'H/ITll, JbYBOMUP J'IETI/ITll, BACO MPBAJLEBI/ITll,
1
BECHA HUKOJIWh

'Vuusepsumem y Beozpady - ILlymapcku paxynmen, QOceK 3a eKOTOUIKU UHNCCH>EPUHR Y SAUMUMU 3eMBUULHUX
u 600Hux pecypca, Knesa Buwecnasa 1, 11030 Beoepao

Caxerak: KirmMatcke IpoMeHe 0 KOjHX je OLIIO KpajeM IPONIUIOT M MOYETKOM OBOT BeKa, HMajy oxpehenor
yrunaja usmel)y ocranor u Ha myme. 3a Teputopujy ucroune CpOuje 3a aBa HepHOAa KIMMATCKUX OCMAaTpama,
pedepentau nepuorn 1961-1990. rogune u nepuox 1991-2012. roxune, ypahena je ymopenHa anamusa ciaeaehux
KIMMAaTCKUX eJIeMeHaTa: TeMIepaType Bas3lyXa, KONMYMHE IaJaBUHA H pPENaTUBHE BIAXKHOCTH BasyXa.
IIpopadyHn cy CHpOBEACHH Ha OCHOBY NpPUKYIUbEHHX M CHCTEMAaTH30BAaHMX Iojataka ca 11 MeTeopoiomkmx
cTaHuIa (6 CHHONTUYKHMX/TTIABHHX KIMMATONOIIKMX M 5 OOHYHHX KJINMAaTOJOMIKHX) KOjeé Cy Yy cacTaBy
PemyOnuukor XuApOMETEOPOIOMIKOT 3aBOAa, a Halase ce Ha mpocropy ucroune CpOuje. AHamm3a aHoMamuja
TeMIIepaType Ba3yxa U MaJlaBMHa Kao WHIMKATOpa KIMMAaTCKUX MpoMeHa 3a nepuon 1991-2012. ronuna y ogHocy
Ha pedepentHr nepuox 1961-1990. roquna ypaljeHa je moceOHO 3a CBaKy OZ UETUPH TOAUIIILE CE30HE (3UMa,
nponehe, neto, jeceH) 1 cymMapHO 3a cBaku Iepuoi. PesynraTtu ynopenHe aHanu3e Iokasyjy 1a je y nepuoxy 1991-
2012. romunHa y onHocy Ha pedepentHun mepuon 1961-1990, mouuto m0 mNOBHINEHA NPOCEYHE TOAUIIEE
TeMIepaType Ba3lyXa Kao U 10 MOBHUIIEHA IPOCEeUHe TeMIIepaType Ba3ayxa 3a CBE UCTHPH CE30HE, a JI0 CMamema
IIPOCEYHHUX TOAUIIHUX KOIMYKMHA N1aJABUHA U CMaherha PeIaTUBHE BIAXKHOCTH Ba3TyXa.

KibyuHe peum: KIMMaTcKe IpOMEHE, pe(epeHTHH MEepHOJ, TOAMIIBLE CE30HE, KIMMATCKH CICMEHTH, MCTOYHA
Cpbuja.

YBoa

Ha kBaHTHTaTHBHE W KBAaJUTAaTHBHE KapaKTEPHCTHKE IIyMa HUMajy VTHIaja
MIPUPOJHU U aHTpororeHn (akTopu. JemaH oj mpuUpogHUX (aKkTopa jecTe W KInMa Ha
MPEeIMETHOM TOAPYYjy. YTHIAj KIMMAaTCKUX (aKTopa Ha pa3BOj IIyMCKE CacTOjUHE, Ma U
YKYITHOT JKHUBOT CBETa Ha 3eMJBbH j& M3Y3ETaH jOII O/ HACTAHKA MPBHUX JKUBUX OpraHU3aMa.
HuxoBu (ocuIHM ocTany MOKa3yjy Kako ce OMJbHU M KHBOTHECKH CBET mpuiarohaBao u
MEHA0 TOKOM T'€OJIOIIKE HCTOPHje, u3Mel)y OCTaJIor U MOJ| YTULAjeM KIMMATCKUX MPOMCHA.
O y3ajaMHOj IOBE3aHOCTH KIIMME M IlIyMa MocToje OpojHa 1 BeoMa 3HauajHa UCTPaXKHBamba y
ceety u kox Hac (Myneni R.C. et al., 1997; Harrington R. et al., 1999; Kpctuh M., 1999;
Chmielewski F.M. et al., 2004; Karadzi¢ D., 2007; Ruml M. et al., 2012. u apyrwu).
Knmmatcke mpoMeHe U y perieHTHOM BPEMEHY Cy PeaTHOCT ¥ 300T Tora ce OBOM TII00aTHOM
npo6iieMy nocBehyje 3HauajHa MaKba HCTPAKUBAYA ITUPOM CBETA.

VY najHoBHjeMm [letomM HaydHOM m3BemTajy MelyBiuamuHOr maHeda 3a MPOMEHY
KIuMe 0 HaydHHM ocHoBama npomena kiume (IPCC WGI ARS, 2013) usHeTe Cy KibydHE
KOHCTaTallMje W HaydHe MH(OpMAanHje O aHTPOIIOTCHUM YTHIAjUMa Ha KIMMATCKH CHCTEM
3emupe. Y U3BemTajy ce mctude Ja y BehWHM pernoHa cBeTa MOCTOj€ OUUTIICIHHU JOKa3H O
YTHIAjy aHTPONOTeHuX (akTopa Ha KIMMATCKH CHCTEM U Ja JbYJICKE AKTUBHOCTHU
HAjBEPOBATHHUjE MPEICTaBJba]y JOMHHAHTAH y3POK OCMOTPCHOM IJIOOAITHOM 3arpeBamy y
neproay on cpeaune 20. Beka 1o apaHac (cnmka 1). Pesynratm mpopauyna jauHeapHOT
TPeHJAa BPEMCHCKUX CepHja CPEObUX TOJUINBUX TI00ATHUX MPU3CMHHUX TEMIIepaTypa
Ba3Jlyxa M3HaJ KomHa u Mopa 3a nepuoxa 1880-2012. roguna natu y U3Bemrajy, mokasyjy
HOpacT cpefme riobande Temreparype Basayxa 3a oko 0,85°C, ca najsehom Gp3uHOM
nopacta y nepuoxy 1979-2012, y npocexy 3a 0,2°C no neuenuju. IlopacT cpeame rinobanHe
TeMIepaType W3HaJ KOIMHA 3HATHO je BehW W y TOKY MOCIeNme TPH JIEIeHHje N3HOCH OKO
0,3°C mo nmemenwju, a mpBa AeneHnja 21. Beka HajTOILIMja je IEIEHUjA y HEPUOLY
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MHCTPYMEHTAIHUX METCOPOJIOLIKHX Mepema 3arodyeTux cpeauHom 19. Beka. IIpu Tome ce
UCTHYE Jla j€ 3arpeBambe y YMTaBOM KIMMATCKOM CHUCTEMY Y TOKY IOCIEIIMX JIelEeHH]ja
notBpheHo OpojHMM mMojanMMa | HaydYHMM HH(pOpMAalFjaMa Koje CBEIOYE O 3arpeBamby
aTMoc(epe 1 OKeaHa, CMambeHy CHEra U JIeJICHOT IOKpHBaya, M0pacTy Cpe/ilkber HUBOa MOpa
1 TIopacTy aTMoc(epCKuX KOHIIGHTpaIHja racoBa ca e()eKToM CTaKJICHe OalTe.

Cuanka 1. Onctynama cpeime roauilmhe r100ajHe NIpU3eMHe TeMIepaType Ba3lyxa H3HA/ KONHA H Mopa y
oJHOCY HAa pedepeHTHH KJIuUMaToomKku mnepuon 1961-1990. roamna 3a pasaunyure 0ase II100ATHHX
kaumatckux noaartaka: MLOST, HadCRUT4, GISS (IPCC WGI AR5, 2013)

AHanu3a pernoHAHUX MPOMEHA KJIMME MOKa3yje J1a je Ha CBUM KOHTHHCHTHUMA O
CpeAMHE JBaJieCeTOr BeKa Takohe 3abenexeH TpeHA IopacTa TeMIIepaType Baslyxa.
ITopacT cpeame rogumme Temmeparype Basayxa usHaj Espome y mepuomy 1850-2011.
roguaa Behu je ox rmobanHor mopacta u usHocu oko 1,3°C (EEA, 2012). V peruony Jyxue
EBporme perucTpoBaH je TpeH] MopacTa CpeAme ToAUIIbe TeMieparype Basayxa oxa 0,34°C
no gereHnju, ok je y Llenrpamnoj u CeBepHoj EBpomn permctpoBan mopact TeMmeparype
ox 0,32°C mo meueHuju. Y morieny TpeHAa IaJaBHHAa PETUCTPOBaHOM y TOKy 20. Beka,
MOCTOj€ BENMKE pETHOHANHE W JIOKaJdHE pasnumke. Tako Ha mpumep, y LleHTpamHoj u
CesepHoj EBpomm perumctpoBaH je TpeHA NoOpacTa CpellBbHX TOMUINBUX KOJIHYHHA
naJlaBuHa, JIOK je y pernony JyxkHe EBpore, koMe mpuiaga u Halma 3eMJba, PETHCTPOBAH
MPETEKHO TPEHI CMamkerha MaJaBUHA KOjH Ha TO0jeANHUM JIOKaTUTeTHMa nocTmke 70 mm
O JCTICHU]H.

Ca npoMeHama KJIMMe J10J1a3M JI0 M3MEHa y (YHKIMOHHCAWmy CBHX >KMBHX Ouha,
IUXOBOM Pa3MHOXaBamy M pacnpocrpameny. Kiinmmarcke npomMeHe Koje ce MaHU(ecTyjy
KpO3 TOBUILNCHC WIH CHIKABAKE TEMIIEPAType Ba3ayxa, KOJUUMHE MaJaBHHA, BIaXKHOCTH
Ba3ayxa, Opoja CyHUaHMX YacoBa M NPOMEHE JPYrMX KIMMAaTCKHX eJeMeHaTa, MOry
YTUIATH Ha T0jaBy CyIla, HUBO MMOJ3EMHUX BOJA, BIAXKHOCT 3eMJBHILITA, 10jaBy OOJIECTH H
JIpyTO, a TO ce 3HA4ajHO oApakaBa M Ha mryme. Jloka3aHo je 1a KIMMAaTCKe MPOMEHE JOBOJIE
0O PamUBOCTH IPBEHACTHX BPCTa, IMPOMEHE KOHKypeHIHje u3Mmel)y Bpcra, IO HpoMeHe
CTPYKTYpE WM THIA BereTanwuje, cMamyje OpOjHOCT WM JOBOAW A0 HECTAHKA I0jETUHHUX
Bpcra (Karadzi¢ D., 2007). Knmuma mHa npoctopy CpOuje aHann3upaHa je pelaTHBHO YECTO
ca pasmuuutux riaeanmTa (OKuekoBumh H. wm Anbenkosuh TI'., 2004; JKuskoBuh H. u
Cwmussannh C., 2005; Unkasevi¢ M. i Tosi¢ 1., 2011; Bajat B. u ap., 2012; Lukovi¢ J. u np.,
2013 u gpyru). 300r TOra CBaKkM IOY3[aHH MOKa3aTeJb KJIMMATCKHX IMPOMEHa 3a HEKO
noapydje no0uja Ha 3HAYAjHOCTH ca aclieKTa carjie/laBama TPEHYTHOT CTamba BUTAIHOCTH
IIYMCKUX CAaCTOjUHA, IPOTHO3MpPaba OCETJHUBOCTH IIyMa Ha IPOMEHE KJIMME U Ha OCHOBY
Tora, 0J1aroBpeMeHO Ipely3uMarme ONTHMATHUX Mepa CaHallyje.

[{up mpeaMeTHOT paja jecte a Kpo3 YIOpeAHY aHalu3y 3a TeMIIepaTypy Bas3iyxa,
KOJIMYMHE T1a/IaBUHA U PEJATHBHY BIAXXHOCT Ba3dyXa, MOKa)ke KaKBe M KOJIUKE Cy MPOMEHE
OBHX KIMMAaTCKHX €JIeMeHaTa Ha moJpy4jy uctogne Cpouje y mepuony 1991-2012. ronuna
y 0JHOCY Ha pedepeHTHH KauMaToaomky nepuoa 1961-1990. roguna.

Marepujaa u MeTo/e pajaa

[oapyyje npoyuaBama reorpadcku npunaiga ucroynoj CpOuju u mpocTHupe ce
npubmmxkao m3mely 44°45" u 42°55' cesepne reorpadcke mupune u 21°20' u 23°00'
ucToyHe reorpadcke aykuHe (cinvka 2). AAMHHHCTPATUBHO OBOM IIPOCTOPY MpPHIIANAjy
okpy3u: bopckuy, 3ajeuapcku, neo bpanmuesckor (uctouno ox Ioxapesia), neo [Tuporckor
(ceBepno on Humase), neo Ilomopasckor (uctouno on Ilapahmna) m meo Hwumasckor
(ucrouno o Jyxune Mopase u cesepHo of Humage).
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Ha npocropy ucroune Cpbuje cydespaBajy ce T€OTEKTOHCKE jEJMHULIC HajBHIIET
pena: Jaxujckn G6acen n Kapraro-Oankanuau y uctouHoM ey M Kapmnaro-OankaHumy u
Cpricko KpHCTanacTo je3rpo y 3amaaHoM Jeiy. HaBeleHe Te0TeKTOHCKE LEIHHE OMJIHUKY]Y
ce crnenu(UUHIM HUCTOPH]CKO-TEOJIONIKUM IpolecuMa (GopMHpama TepeHa, CTPYKTYpPHHM,
JIUTOJIOMIKKAM, TeoMOopdookum, Gpuandko-reorpad)CKiuM, KIMMATCKUM, XUAPOT€OJIOMIKHM,
xuaporpapckuM u ApyruM ycinosuma cpenuHe (Hukwmh 3., 2003). OBakBa pasiuduTOCT
ycioBmia je U popMupame OPOjHUX THIIOBA 3€MJBHIIITA.

Cauka 2. 'eorpadcku nosiozkaj npoy4aBaHor nojpy4ja v pacrnopes MeTeopoJOIKHX CTAHHIA

Jlerenna: m-Cunonrtnuka cranuna; e-Kimmaronomka crtanuna; 1-Herotun; 2-Benuko I'pamumre; 3-3ajedap;
4-Huur, 5-ITerpoBar Ha MinaBu; 6-Cokobama; 7-XKaryouna; 8-ITupor; 9-umurposrpan; 10-badymnuna; 11-Lpan
Bpx

Ha npoyuyaBaHoM moJpyd4jy 3acTyIlJbeH jé KOHTHHEHTAJIHH TUI KJIMME KOjH IpeMa
Pakuhesuh T., (1980) kapakrepuiie roaumma aMIuuTy1a temneparype <23°C, a y JIeTwo0j
MIOJIOBMHHU TOAMHE M31y4H ce mpeko 50% ykynHe cyme najaBHHa. YOINIITEHO, KIMMa Ha
OBOM TOJPY4Yjy MOCIEIUIA je yAabeHOCTH o1 Mopa (JaapaHCKOT) W OTBOPEHOCTH YTHIAjy
KOHTMHEHTAJHMX Ba3[yIIHMX Maca Koje M3 HCTO4YHe U ceBepHe EBpome mpexo Bramke
Hu3Mje npoxupy y Tumouku Oacen m mpeko I[lanoncke amsmje y Ilomopasise (Paknheuh
T., 1976). Mehytum, Haj3HAUajHUAjU KIUMATCKH (PAKTOPH KOjU YCIOBJBABA]Y THII IIyME CY
mo Majeru (y: Kpctuh M., 1999): kxonnunHa namaBuHA W pellaTHBHA BIAKHOCT Ba3ayxa y
BEreTallMOHOM MEpPHOMy, TEMIIepaTypa Basdyxa (Cpelma TOOWIIka W y BETETAlHOHOM
Heproay), HajHIXKa TeMIlepaTypa y TOKy rojinHe, BpeMe IojaBe MPBOT jecemer 1 npoiehuor
Mpasa.

Ca npoyuaBaHOT IOJpy4Yja aHAIU3UPAHU Cy METECOPOJIOIIKY MoJany ca yKymHo 11
METEOPOJIOIIKUX CTAaHHIA U TO 6 U3 KATEropuje CHHONTUYKUX/TJIABHUX KJIMMATOJIOUIKUX U 5
U3 KaTeropuje OOMYHUX KJIMMATOJIOIIKUX, & KOje Cy Y cacTaBy METEOPOJIOLIKE OCMaTpadKe
Mmpexe PemyOnnukor xuapomereoposomkor 3aBoga Cpbuje (cinuka 2). Ommurty noxauu o
OBUM METEOPOJIOIIKHM CTaHHUI[aMa TpuKa3aHu ¢y y tadbenu 1. Ca oBux 11 MeTeopoIOnIKux
CTaHUNA O]l KIMMATCKUX €JIEMEHaTa 3a MpPEAMETHY aHAIU3y Cy YIOTPEOJbCHE CpElmbe
MECEUYHE BPEIHOCTH 3a TEMIIEpaTypy Ba3lyXa, IaJaBHHE W PEIaTHBHY BIAXHOCT Ba3ayxa.
MepeHe BpemHOCTH IIpEy3eTe Cy ca cajTa PemyOnnukor XuIpOMETEOpOJIOIIKOT 3aBOAA
Cp6uje (PXM3C) u u3 myOauKoBaHUX METeopoJomKkux roaummaka PXM3C. Ymopenna
aHaJgM3a CIHpOBEJEHA je 3a JBa BPEMEHCKAa HMHTEpBaJla METCOPOJIOLIKMX Mepema |
ocMaTpama: CTaHIapHM KIMMaTOJIOMKH (pedepeHTHH) TPUAECeTOroquIIBY nepuoa 1961-
1990. ronuna u ABajgeceTaBOrogUIIBY nepuoa ox 1991. mo 2012. rogune u 3a ueTHpu
ce30He, 3uMa, npoiehe, neTo, jeceH.

Tabena 1. OCHOBHH MOJAaM O MeTEOPOJIOIIKHM CTaHHIAMa y HcToYHOj CpOuju ca kojux cy xopumhenn
MOJAIM METeOPOJOLIKHX Mepela M OCMATPama 32 AHAIN3Y KIHMMATCKHX eJleMeHATa W HHIMKATOpa
KJIMMaTcKuX npomena (PXM3C)

[IpopauyH BpeqHOCTH KIMMATCKUX eJeMeHara (TeMIeparypa Ba3ayxa, MaJaBHHE,
pellaTHBHA BIAXXHOCT Ba3Jyxa) HU3BPIICH je MOCEOHO 3a pedepeHTHH KIMMATOJOIIKA
nepuon 1961-1990. roquna u mocebHo 3a nepuon 1991-2012. roguna. Ha ocHOBY 13 Ga3e
MoJlaTaka Mpey3eTUX CPEIHUX JHEBHUX BPEIHOCTH 3a TEMIICPATypy Basayxa, MaJaBHHE U
pENIaTHBHY BIIQXKHOCT Ba3lyxXa, payyHaTe Cy CPEAHE MECCYHE BPEIHOCTH, 3aTHM CPCIHC
BPEJHOCTH 3a CBaKy TOJMINIY CE30HY 32 CBAaKy METEOPOJIOIIKY CTaHHUIy W Ha Kpajy,
Cpelbe TOMAMILIEE BPEAHOCTH 32 peepeHTHH Iepuoj] 3a CBaKy Ce30Hy M OHjaa 3a
pedepentan niepuoa. [IpopadyH BpeTHOCTH 3a TOAMIIE CE30HE 00aBJbEH je HA OCHOBY
MPETXOHO U3PAaYyHATUX CPEIIbHX MECEYHUX, & 3aTHM CY padyHare Cpelhe BPEAHOCTH 3a
Ce30Hy 3a 00a rnepruoja KIMMaTCKUX OCMaTparmba.
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PesysraTn n quckycuja

Wspauynaru cy cinenehu moka3aTesbu: IPOCEYHA BPEIHOCT 32 pehepeHTHH MEPUO/I,
MPOCEYHA BPEAHOCT 332 CBAKy METCOPOJIONIKY CTAHHUILy 33 TOJUIIEY CE30HY H MPOCCUHE
BPEIHOCTH 32 TOJUIILY Ce30HY 3a peepeHTHH NeproA. YIOpenHH MpHKa3 M3padyHaTHX
BPEIHOCTH H3BpILEH je M3pauyHaBalbeM OJCTyIama BpeAHOCTH ojapeheHor eneMeHTa 3a
TOMHY, OJHOCHO TOIUIIKY ce30Hy 3a mepuox 1991-2012. romuHa, y oOgHOCY Ha
pedepentan nepuoa 1961-1990. roguna. CBe u3padyHaTe BpPEJHOCTH MpPHKa3aHE Cy Y
tabenama y nonatky (appendix) u Ha TpadUIIIMa y TEKCTY.

TeMmneparypa Bazayxa

Ha ocHoBy npukazaHor y Tadenu 2. MOXe ce KoHcTaToBaru ciezehe:

- TIpoceYHa TeMIlepaTypa Baznyxa 3a pedepentHu nepuoy 1961-1990. roxuna je
10,1°C, a 3a nepuoxn 1991-2012. roguna 10,8°C, ogHOCHO ImpoceuHa TeMIepaTypa Ba3ryxa
3a mepuon 1991-2012, suma je 3a 0,7°C y ogHocy Ha iepuon 1961-1990. roguna (cnuka 3),

- Ha cBUX |l MepHHMX MecTa AONIUIO je 1O IOBHIIEHA IPOCCYHE TEMIIEpaType
Bazmyxa y nepuony 1991-2012. ronuna y ogaocy Ha nepuoj 1961-1990. roguna y pacnony
01 0,5°C o 1,1°C (xonona e).

Cnuka 3. YrnopenHu mprka3 TeMIepaType Ba3myxa IO Ce30HaMa U Cpeliba TOAUIIEA TeMIepaTypa Ba3gyxa 3a
pedepentau nepuon 1961-1990. u mepuox 1991-2012. roauna y ucrounoj Cpbuju

OCHOBHE KapaKTepUCTHUKE TeMIIepaTypHOT pexuma Basayxa (tabema 3) cy
cienehe:

- 3a nmepuoxn 1991-2012. roguna y oxaHocy Ha pedepentnu nepuon 1961-1990.
rojIiHa, 32 CBE METEOPOJIOLIKE CTAaHWUIIE, 32 CBE YETHPH CE30HE IMOBHUILICHE Cy IPOCEUHE
TeMIlepaType Ba3/lyXa OCHM 3a METEOpOJIOIIKY cTaHuuy JKaryOuma 3a roauiimy Ce30HYy
31Ma, T je JOILIO IO CMamkekha MpoceyHe Temmeparype Ba3ayxa 3a 0,1 °C (konona h).

- 3a pedepentau nepuon 1961-1990. romuHa, mpoceyHa TemrepaTypa Baszayxa 3a
romumky ce3ony 3uma je 0,1°C, cezony nponehe 10,3°C, cezony sero 19,3°C u ce3ony
jecen 10,6°C (xosona d).

- 3a mepuon 1991-2012. roguHa TpocedHa TemIepaTypa Baszayxa 3a TOIUIIbY
ce3ony 3uma je 0,4°C, cezony mponehe 10,9°C, cezony nero 21,0°C u ce3ony jecen 11,0°C
(xosona f).

- Ynopenna anaiu3a NpoCeYHE TEMIeEpaType Baslyxa 3a TOIMIIE Ce30HE 3a
nepron 1991-2012. ronuna y oxHocy Ha pedepentHu nepuoy 1961-1990. roguna, nokasyje
NOBHUIIEHE POCEYHE TEMIIEpaType Ba3jayxa 3a CBE UETHPH CE30HE, KOJl 3UMCKE CE30HE 3a
0,3°C, mponehne 3a 0,6°C, nerme 3a 1,7°C u jeceme 3a 0,4°C (konona h). [Ipema Ahas R.,
et al. (2002) noBumeme TeMreparype Ba3lyxa [0 Ce30HaMa MMa yTHunaja jaa npoieha
CTHXY paHuje, JeTa Tpajy Ay>Ke U THME CE OCTBapYje Iy)Ke Tpajare BEreTalMoOHOT IIEpUoa.
W3 oBora peaxHo crmean Aa 300T TyXer Tpajaka BETETAlMOHOT IIEPHOJa, BETETALHjU je
noTpeOHO BHIIe Biare ¥ Behe KoanmyuHe Boa.

- 3a pedepentan mepuon 1961-1990. rommHa pacmoH MPOCEUHUX TEMIIEpaTypa
Bazqyxa 3a Ce30Hy 3uMa je y omcery ox -3,2°C (Upuu Bpx) mo 1,3°C (Hwum), 3a ce3oHy
nponehe y omcery ox 6,3°C (pan Bpx) mo 11,7°C (Hum), 3a cezony neto ox 15,3°C
(Ilpau Bpx) no 21,2°C (Herotun), 3a ce3ony jecen ox 7,2°C (pau Bpx) no 11,8°C (Hwm)
(xomoHa d).

- 3a mepuox 1991-2012. roauHa pacnoH MPOCEUHHX TEMIEpaTypa Basgyxa 3a
ce30Hy 3uMma je y omcery of -2,9°C (Lpuu Bpx) mo 1,7°C (Hum), 3a ce3ony mponche y
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omcery on 6,4°C (Lpau Bpx) no 12,5°C (Herortusn), 3a ce3ony sero ox 16,7°C (Lpuu Bpx)
1o 23,2°C (Herotun), 3a ce3ony jecen ox 7,3°C (puu Bpx) mo 12,4°C (Hum) (xonona f).

-V pedepentnom nepuony 1961-1990. roamna HajBehm pacmoH mpocedHUx
TeMIIepaTypa Ba3ayxa 0 FOJULIBUM Ce30HaMa je 3a JIeThY U u3HocH 5,9°C, a HajMamH 3a
3UMCKY ce30Hy W m3Hocu 4,5°C, nok je 3a mpornehe 5,4°C u 3a jecen 4,6°C. Y mepuony
1991-2012. ronuHa HajBehn pacmoH MPOCEYHE TEMIIEpaType je 3a JETHhY Ce30HY W M3HOCH
6,5°C, a HajMamH 3a 3UMCKY ce30Hy u u3Hocu 4,6°C, mok je 3a mponehe 6,1°C u 3a jeceH
5,1°C.

- Ocmmnanmje pasirKa MPOCEYHHX TeMIepaTypa Badayxa y mepuomy 1991-2012.
T'OJIMHA TOKOM TOJIUIIEBUX Ce30HA Cy Behie (MpocedHa ty,,r °CCe30H. : MPOCeUHa tp,;,r °CCe30H.
= 1,4), HEro y MPETXOJHOM HEPUOAY (IPOCEUHA ty,r °CCE30H. : MpoceUHa ty,;,r°Cce30H. =
1,3).

- Jecen je mpoceuno Tommmja ox mnposeha 3a 00a aHanM3MpaHa BpEMEHCKa
uHTepBana Ha 6 Mereoposomkux cranuua (Hwm, XXary6una, Ilupor, Aumurposrpap,
babymauna, Llpan Bpx), a mponehe je mpocedHO ToIuMje WM Cy TeMIlepaType HCTe ca
jecemrM 3a oba mepuona Ha 2 mereoporomke ctanune (Herotun, 3ajedap). Ha ocrammm
MeTeoposiomknM ctanunama (Bemmko I'pagumire, IlerpoBam nHa MnaBu, Coko Oama) OBaj
OJTHOC j€ pa3ii4yuT, OJHOCHO 0€3 HeKe MPaBIIIHOCTH Y OAHOCY Ha MEPHOJIC U Ha CE30HE.

- HajBeha n HajMama pa3inka mpocedHe TeMIIepaType Ba3ayxa 3a TOAUIIBY CE30HY
m3mehy mepuona 1991-2012. roguna u pedepentror nepuona 1961-1990. ronuna, 0JHOCHO
MTOBHIICHE POCEYHE TEMIIEpaType H3HOCH: 3a 3UMCKY ce30Hy Hajehe je 3a Herotun 0,7°C,
a Hajmame 3a Jumurposrpan 0,1°C, 3a nponehny cezony Hajsehe je 3a Herotun 1,1°C, a
HajMmame 3a Lpau Bpx 0,1°C, 3a netwy ce3ony HajBehe je 3a baOymnuny 2,1°C, a Hajmama
3a Jlumutposrpan 1,3°C, 3a jecemy ce3oHy Hajsehe je 3a IlerpoBau Ha Minasu 0,9°C, a
HajMmame 3a Llpan Bpx 0,1°C (xonona h).

IMopen nperxoaHo npukazaHor (Tabena 3) yoyasa ce Ja 32 METCOPOJIOLIKE CTAHUIIE
Ha XUIICOMETpHjcKU BUIIMM KoTama (XKaryouna, {umurposrpan, badymnuna u Lpan Bpx)
3a CBE YETHPH CE30HE Cy MCKa3aHe HETaTUBHE BPEAHOCTH PA3NIMKE MIPOCEUHMX TeMIIepaTypa
Ba3myxa (KOJOHa € W g), OOK je 3a METEOpOJIOIIKEe CTaHWIe KOje ce Hamase Ha
XHUIICOMETPH]jCKH HIKMM KOTamMa TepeHa CYIpOTHO, Tj. MO3UTHBHA BpenHocT. OBO MOKazyje
Kako moBehame KoTe HaJAMOpPCKE BHCHHE MEpPHOI MecTa ocMarpama (METEOpPOIIOIIKE
CTaHWIIE) MONPHHOCH YyOJakaBamy BeJIMYMHE I[IOBHINCHAa TEMIIepaType Bazayxa 3a
n3y4yaBaHy o00JacT, y OoBOM ciyyajy 3a uctouny CpOujy. Konkperno Ha mnpumep, 3a
XHUIICOMETPH)CKH HajBHIIY MeTeopoiomky cranuiy Lipau Bpx pasnuka remneparype 3a cse
YETHPH CE30HE y OJHOCY Ha MPOCEYHY CE30HCKY TEMIIEpaTypy Ba3jyXa je MCKa3aHa Kpo3
HEraTHBHY BPEIHOCT, a 32 XUIICOMETPHMjCKHM HAjHIDKYy METEOpOJIOIIKY cTaHuuy Heroruw,
BPEIHOCTH pa3jIMKe TeMIlepaType 3a CBaKy CE30HY Cy MO3HMTHBHE M TO 3a 00a BpeMEHCKa
HHTEpBaa.

IagaBuHe - NIYBHOMETPHjCKH PeKUM

Ha npocropy Pemry6mike CpOuje 3acTyIIbeH je KOHTHHEHTAIHN TUTYBHOMETPH]CKI
pexum. IberoBa kapakrepuctuka, m3Mel)y ocTanor, jecre TOKOM TOAWHE I[I0jaBa [Ba
MakcuMyMa ¥ JBa MUHHUMYyMa nanaBuna. [Ipema Koli¢ B., (1986) npumapHu MakcuMyM ce
jaBiba Hajuemrhe mHOYETKOM JETHE ce30He, (jyH), MOHeKan Kpajem mporneha (maj), a
CEeKyHIApHU MAaKCUMyM je¢ Hajuemhe CpEAMHOM jeceme ce3oHe (okrobap), y HEKUM
obnactuma kpajeM jeceHu (HoBemOap). [IpumMapHM MHHUMYM je KpajeM 3MMCKE CE30HE
(pebpyap) mnu mouetkom mponchHe ce3oHe (MapT), a CEKyHIApPHU MUHHUMYM Hajuerrhe
MMOYETKOM jecewme ce30He (cenrembap). Mehyrum, tepuropuja wucroune Cpbuje y
MOjETUHAM CBOJUM [ICJIOBMMA J00Wja pa3iuyuTe KOJUYMHE MaJaBHHA Kao IOCICAUIa
pesbeda, OJHOCHO HaJMOPCKE BUCHHE U ekcrniozunuje nmaguHa (Pakuhesuh T., 1976).
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[Ipoceyna konmumna manaBuHa (Tabena 4) 3a pedepentHu nepuon 1961-1990.
roguHa u3Hocu 652,1 mm, a 3a mepuox 1991-2012. romuna, 646,3 mm. Ca HajBehum
MPOCCYHNM KOJIMYMHAMA TIaJJaBUHa y 00a repuoja je Mereopodionika cranuna [{pau Bpx ca
810,1 mm 3a pedepentHu nepuon 1961-1990. (konona c¢) u 791,9 mm 3a nepuox 1991-
2012. roguna (konmona d), a ca HajMamUM CcTaHWma Hum ca konumauHOM 589,6 mm 3a
pedepentan nepuon 1961-1990. (konona c) u 591,8 mm 3a mepuon 1991-2012. ronuna
(xosona d).

W3padyHaTo TpPOCEYHO CMameme KOJMYHWHE IMAJaBHHA [0 MEPHOM MECTy je
PETATHBHO Majio M W3HOCH camo 5,8 mm (komowa e), 1. 5,8 L'm™ wmu 0,9% (xonoua f),
OJTHOCHO mopehereM YKYIMHHX MPOCCYHHX KOJIMYHMHA MaJaBUHA pa3iiMKa u3Hocu 64,1 mm
(xomnoHa e), Tj. 64,1 L-m™ wmn takohe 0,9%. 3amaxa ce 1a je y nepuonay 1991-2012. roguna
y nopehemy ca pedepentHuM nepuogom 1961-1990. roauna, Ha cTtanuy HeroTuH mouuio
0 CMamema MpoceyHe KOMMYMHE NajaBuHA y m3HOCY of 43,0 mm (43,0 L'm?), a Ha
cTanuy baOyuiHnna je mckaszaHo moBehame mpoceyHe KOJMUYMHE MaJaBUHA Y M3HOCY O
78,8 mm (78,8 L-m™).

3a pedepentan nepuoa 1961-1990. roguHa mpocedHa KOJWMYHWHA TaJaBHHA IO
METEOPOJIOIIKO]j CTAaHHIIM 10 TOAMIINL0] ce30HH (Tabena 5) je 3a 3umy 139,2 mm, 3a mposiehe
177,3 mm, 3a nero 190,8 mm wu 3a jecen 144,8 mm (xonona d), a 3a mepuoxn 1991-2012.
TOJMHA 33 3UMCKY ce30Hy je 143,1 mm, 3a mponehe 160,6 mm, 3a neto 179,0 mm u 3a jecen
163,6 mm (xomnona f).

3a pedepentau nepuoa 1961-1990. roguna ox 11 aHAIM3HPAHUX METEOPOJIOITKUAX
cTanuna Hajehe W HajMame IMPOCEYHE KOJNMYMHE MaJaBUHA 10 TOJWIIEO0] CE30HH CY
cnenche: 3a cesony 3uma Hajeehe cy 159,4 mm (CokoOama) u HajMame 125,8 mm ([Tupot),
3a ce3ony npouiche Hajpehe cy 220,3 mm (Lpuu Bpx) u Hajmame 156,0 mm (babyumauna),
3a ce3ony Jieto Hajehe cy 276,4 mm (Lpuu Bpx) u Hajmamwe 156,6 mm (Herotun u Humr),
3a ce30Hy jeceH HajBehe cy 174,7 mm (Lpuu Bpx) n Hajmamwe 134,5 mm (Hum) (konona d).
3a nepuox 1991-2012. ropmna Hajehe W HajMame NPOCEYHE KOJIMYMHE MaJaBUHA 110
TONIMIIIHO] CE30HM CY: 3a ce30Hy 3umMa Hajeehe cy 165,6 mm (Cokobama) u Hajmame 117,3
mm (Ilupot), 3a ce3ony nponehe Hajeehe cy 198,3 mm (Upau Bpx) u Hajmame 136,1 mm
(HeroTun), 3a ce3ony neto HajBehe cy 218,4 mm (Upuu Bpx) u Hajmame 142,9 mm (Humr),
3a ce30Hy jeceH HajBehe cy 213,0 mm (Lpuu Bpx) u Hajmame 138,6 mm (ITupot) (konoHa
f).

Ca acriekra pacrojiene naJjJaBuHa TOKOM T'OJMHE HHTEPECAHTHO j& KOJHKH je& YIeO
MaJlaBUHa MOjJeIUHUX CC30HA Y MPOCCYHUM KOJMYMHAMA MaJaBHHAMA [0 METCOPOJIOIIKO]
CTaHUIM 32 NepuoJie. Y MPOCCYHUM KOJMYMHAMA TIaJaBUHA 110 METEOPOIIONIKO] CTAHUIIH 32
pedepentau nepuoa 1961-1990. ronuna yneo mamaBuHA 3a 3UMCKY ce30HY je 21,3%, 3a
nposichiny ce3ony 27,2%, 3a netwy ce3ony 29,3% u jecemy ce3ony 22,2% (koioHa e). 3a
nepuon 1991-2012. ronuna, yneo najiaBuHa 3a 3UMCKY ce30Hy je 22,1%, 3a ce3ony nponche
24,9%, 3a cezony jaero 27,7% u jecen 25,3% (xonmona g). [IpumeTHO je ma je y mepuoxmy
1991-2012. rogmua mommio no Onaror yMmamema pasiuke u3Mmel)y Hajpehe m HajMame
KOJIMYMHE TajaBHHA 3a ce30Hy (eto 27,7% : 3uma 22,1%) (xonona g), y mopehemy ca
nepuogoM 1961-1990. roguna Tae je Taj ogHOC 6O HemTo M3paxeHuju (Jeto 29,3% : 3uma
21,3%) (xomoHa e).

HajkumoBuTrja rogumma ce30Ha 3a 00a BpeMEHCKa WHTEpBajia je JIeTo, Kaja je
npoceyHo mano 29,3% y pedepentom nepuony 1961-1990. (xonona e), omHocHO 27,7% y
nepuon 1991-2012. (kxomoHa g), ox MPOCEYHE KOJIMYMHE ManaBuHa y uUCTO4YHOj CpOuju.
HajcyBma ce3ona je 3uma, ca npoceuno 21,3% (mepuox 1961-1990), omnocHo 22,1%
(mepuox 1991-2012) on mpoceyne konudyuHe NanaBuHa. MehyTum u U3 0OBHX moAaTaka ce
3anaxka Aa je y nepuoxy 1991-2012. rogmHa mouuIO 0 CMamema NallaBUHA y JIETHO)
ce30HH, a moBehama y 3MMCKOj Ce30HH.
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3aHMMJBMB je pacHopes] MCKa3aHOT cMamema M HoBehama mpoceyHe KonnunmHe
MajflaBiHa 10 TOJUIIKBUM ce3oHaMma y nepuony 1991-2012. rommna. M3pauynHaT mno
TOAMIIBMM — Ce30HaMa KapakTep W BeJIMYMHA pasiMKe KOJMYMHE I1aJaBUHA 10
MeTeoposiomkoj cranuny u3Mmel)y nepuoma 1991-2012. romuna m pedepeHTHOr nepuoja
1961-1990. roguna je cnenehm: ce3oHa 3MMCKa je ca moBehamem mamaBuHa 3a 3,9 mm
(2,8%), ce3ona mponehna je ca cmamemeMm 3a 16,7 mm (9,4%), ce3oHa JneTma je ca
cmamemeM 3a 11,8 mm (6,2%) m cezoHa jecema je ca moehamem 3a 18,8 mm (13,0%)
(xomnona h u i). ['erepanno, 3a nctouny CpOujy mckaszano je y nepuony 1991-2012. ronuaa
y omHocy Ha pedepenTar nepuon 1961-1990. cmameme nMpoceyHe KOJWIHHE MajaBuHa 3a
ce3ony nposiche u sero, a nosehamwe 3a 3uMy u jeceH (ciuka 4). [Ipu Tome je uzmely osor
ce3oHcKor nosehama u cMamema najasuHa, Behe cmameme 3a 5,8 mm y nepuony 1991-
2012. roguHa 1 TO y BEreTalluOHOM NEpUOAY T'OAHHE.

Canka 4. YnopeIHu NpHKa3 NPoceYHHX KOJHYHHA NaJaBHHA 32 pedepeHTHH nmepuoa 1961-1990. u nepuox
1991-2012. roauHa Mo ce30HAMa M CPelHe Ce30HCKe KOJIMYHHE NAJIaBHHA 32 HaBe/leHe NepPHoie Y HCTOYHO]
Cpoujun

Ca mieuinTa yKyIHUX KIMMATCKUX MPpOMeHa oapel)eHn 3Hauaj uMa KOHCTaTOBaHO
TeHepalHO CMambemhe YKYMHEe KOJIWMYMHE TNanaBuHa y mepuony 1991-2012. roawmHa.
Mehyrum, youaBa ce Oa Ha CBHM METCOPOJIOIIKMM CTaHHIaMa y o0a mepmona HajBehe
KOJIMYMHE MaJIaBUHA Ce M3JIyue y TOJUIIb0j ce30HH Tposehe u Jieto. Y OBUM ce30Hama Ha
XUIICOMETPHjCKH BUIIMM METEOPOJIONIKUM CTaHWIlaMa 3alenexxkeHe cy Behe konnmdauHe
naJlaBMHa HEro Ha XUICOMETPHUjCKH HIKUM. [Ipu ToMe Ha OCHOBY PacIOI0OKUBHX I0/1aTaKa
npuMeTaH je Behm Opoj MepHHX MecTa Koja Cy Ha XHIICOMETPHjCKH HIDKHM TEpeHHMa Y
OJIHOCY Ha CTaHHWIC U3 TUIAHMHCKE OOJIACTH, IITO Y MACH IoJaTaka uMma onpeheHy TeKuHy.
PeanHo je mpenmnocTaBUTH Ja Ce CMAambCHE KOIMYMHA MaJaBHHA HEMOBOJHHO OpakaBa Ha
KBaHTUTET M KBaJHWTET MOJ3CMHHUX W MOBPIIMHCKUAX BOJA W Blare y 3€MJBHUILNTY. U TUME
JMUPEKTHO HA BUTAJHOCT IIYMCKE CACTOjUHE.

Cpezuba peIaTUBHA BJAXKHOCT Ba31yXa — XUHIT'PHYHHU PEKUM

3a mpocrop wucroune CpOuje wu3padyHaTa IMpPOCEYHA TOIUIIHA pelaTHBHA
BIIAXKHOCT Basnmyxa (tabema 6) 3a pedepentHu nepuoz 1961-1990. rogunaa nznocu 75,5%
(xomoHa c), a 3a mepuon 1991-2012. rogmna 74,7% (xomona d). J{oOujeHm pesynraTu
MOKa3yjy CMamemhe pellaTUBHE BIKHOCTH Baszmyxa 3a nepuoxa 1991-2012. roguna of cBera
-0,8% (xomnoHa e).

MebhyTtuMm, 3aHUMJBHB je pacliope]] M BeIMYMHA HMCKa3aHOT CMambeHa peslaTHBHE
BIAXKHOCTH Bazfayxa 3a mepuof 1991-2012. roguna no rogummsuM ce3oHama. Ha ocHOBY
npuKa3aHor y tabemu 7. Buau ce na 3a nepuoz 1991-2012. roanna, cMameme IMpOceyHe
penaTMBHE BJIaXXHOCTH Basayxa 3a mposiehHy ce3oHy u3HocH -1,0%, a 3a JeTmy ce30Hy
cMmameme M3HocH -3,2% (xosona h). IIpu ToMe 3a mcTHM nepuoja NpoceyHa pejaTHBHA
BIIAXKHOCT Ba3[qyxa 3a ce30Hy 3uMa Beha je 3a oko 0,1%, a 3a ce3oHy jeceH Beha je 3a 0,9%
(xomnoHa h). [lo6ujern pesynrat mokasyjy Aa je 3a mepuoz 1991-2012. ronuHa reHepatHo
JIONIJIO JI0 CMameha pelaTHBHE BIAXKHOCTH Ba3lyxa, NpHW deMy HajBehe cMameme je y
meTHoj m 3atuM mpoiehHo] ce3oHm, Mok je HajBehe moBehame mHpoceyHe pelaTHBHE
BJIAKHOCTH Ba3[IyXa Yy jeCem0j W 3aTHM 3UMCKO]j CE30HH (CITHKa 5).

Cianka S. Ynopeanu NpHKa3 peJlaTHBHe BJIA:KHOCTH Ba3lyxa 3a pedepentHu mepuon 1961-1990. u nepuos
1991-2012. roauHa no ce3oHaMa M Cpe/ikba BJIAXKHOCT Ba3/AyXa 3a HaBe/leHe nepuoje y ucrouHoj Cpouju

Hajsnaxxamja ce3oHa 3a ob0a pedepeHTHa mHepuoja je 3uMa W H3HOCH CKOPO
HCTOBETHO, 82,4%, TOK je HajcyBJba CE30HA JIETHa, ca MporeHToM Biare ox 70,9% (mepron
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1961-1990) no 67,7% (nepuoxn 1991-2012) (xosnona d u f). Jecen je Bnaxkuuja ox nposeha
(76,6% mpema 72,1% 3a nepuon 1961-1990. u 77,5% npema 71,1% 3a nepuon 1991-2012)
(ronoHa d u f), mako je jeceH MHHUMAITHO TOIUIHja y 00a MepHoa.

Iopehemwem 3a pedepentnu mepuon 1961-1990. rogmna mpocedHe pelaTUBHE
BJI&XKHOCTH Ba3[yxa 3a ucrouny CpOujy ca MpoCceyHUM peaTHBHUM BIKHOCTHMA Ba3Iyxa
[0 ce30HaMa, yodyaBa c€ Jla je 3a 3MMCKYy CE30HYy BIaXXHOCT Ba3myxa Beha 3a 9,1%, 3a
nposiehHy ce30Hy je Mama 3a -4,5%, 3a JIeT’hy Ce30Hy je Mama 3a -0,1%, a 3a jecey Ce30Hy
je Beha 3a 1,5% (xomona e). 3a mepmox 1991-2012. rommHa, y OZHOCY Ha MIPOCEUHY
penaTUBHY BIXKHOCT Ba3ayxa 3a uctouny CpOujy, peaTuBHA BI&XKHOCT Ba3yXa 3a 3UMCKY
ce3ony je Beha 3a 10,3%, 3a nponehiny ce3ony je Mama 3a -4,8%, 3a JICTHY CE30HY jE Marmba
3a -9,3%, a 3a jecemy ce3oHy je Beha 3a 3,7% (kosoHa g).

Jenman o pasiora ja je 3uMa HajBIaKHHja BEPOBATHO jeCTe TEMIIepaTrypa Ba3ayxa
KOja je y 3MMCKO] CE30HH IPOCEYHO H3HAJ HyJe, Ma MocToju MOryhHOCT ucnapaBama. Ca
Jpyre CTpaHe y JETHO0] CE30HH MPOCEYHO Cy HajBehe KonMuYWHE MajaBHWHA, ald Cy Tajaa
HAjBUILC TEMIIEpaType Ba3layxa U Oyrd cyHYaHu AaHu. OBU (PaKTOPH TOKOM JICTE-C CE30HE
3a pasiuKy O]l 3UMMCKE, BEPOBATHO JOMPUHOCE UCYIIUBAIbY Ba3ayXa, OJHOCHO CMalbUBAMY
BETOBE pElaTHBHE BIaKHOCTH. ONTHMaiHa BIAKHOCT Ba3AyXa je jemaH Of 3HA4YajHUX
KIMMAaTCKUX (pakTopa moceOHO 3a pa3Boj IIyMa, jep BIAXHOCT Ba3AyXa HEMOCPETHO yTHUE
Ha BUTAJTHOCT ((U3UOJIOTH]Y, pEIPOTYKIN]Y ¥ JUHAMUKY) ITyMcke nomyianuje (Walther G-
R., etal., 2002).

3ak/byuak

Y pamy cy 3a moapydje ucrouHe CpOuje, 3a 11 METECOPOJIOIIKMX CTaHHIA
MpUKa3aHe U3padyHATe MPOCCYHE BPETHOCTH TEMIIEpaTypa Ba3ayxa, KOJHMYMHE MaJaBUHA U
peNaTHBHE BIAXKHOCT Ba3Jyxa, 3a TOAUIIKY CE30HY 3uMa, mposehe, JISTO W jeCeH, Kao |
cyMmapHo 3a pedepertnu nepuog 1961-1990. roguna u nepuon 1991-2012. roquna. Opa nBa
aHaM3UpaHa BPEMCHCKA MHTEpBAlia HUCY ca MCTHM OpOjeM TOJIMHA U3 PEaHHUX pas3jiora U
300r Tora 3abenekeHe BPeIHOCTH HUCY allCOYyTHO peleBaHTHE, ajld jaCHO yKa3yjy Ja Cy Y
TPEeHAY CaBPEeMEHHX KIMMATCKHX NPOMEHa KOje Cy KapaKTepHCTHYHE 3a PEeruoH JyxHe
Egpore.

YrhopenHa aHaJM3a U3padyHATHX €JIeMeHaTa Mmokasyje na je y nepuoay 1991-2012.
ronuHa y nopehemy ca pedepentHuM neprogaoM 1961-1990. roguna, 10110 10 MOBUIIEHA
MPOCEYHE TEMIIepaType Ba3[yxa, CMameHha IPOCCYHE KOJIMYHMHE MaJaBUHA U CMAamCHa
MPOCEYHE PENIATHBHE BIAXXHOCTH Ba3ayxa, 3a mpoctop ucroune Cpouje.

Ha nuBoy ananmsupanux nepuona 1961-1990. roguna u 1991-2012. roauna,
yTBphEHO je NMoBHIIEHE MMPOCEYHE FOJMIIBE TEMIIepaType Badayxa y nepuoay 1991-2012.
roguaa 3a 0,7°C, OTHOCHO PETMCTPOBAH je TPCHJ pacTa CPEImhe TOAMIIKBE TEMIIepaType
Bazayxa of 0,35°C mo AeneHuju KOju KOPECHOHAUPA EICHUjCKOM TPEHIY IOPacTa CPeIibe
TOMIIbE TEMIEepaType Bazayxa y peruony JyxHe Espome. IloBumieme Temmneparype
Baz[yxa je KOHCTaTOBAaHO Ha CBHM METEOPOJIOIIKMM CTAaHHIIaMa 3a CBE CE30HE, Y PACIOHY
o1 0,1°C no 2,1°C, ocum Ha cTanuny JKaryouiia 3a ce30Hy 3uMa, TI€ je JOIUIO JI0 CMamhemha
npocedde Temneparype 3a -0,1°C. Ilo romummsuM ce3oHaMa MPOCEYHO TTOBHIICHE
TOIUIIRE TEMIIepaType Ba3ayxa 3a mepuon 1991-2012. roguHa y ogHOCY Ha pedepeHTHH
nepuon 1961-1990. ronuna, 3a ce3ony 3uma usHocu 0,3°C, 3a ce3ony mponehe 0,6°C, 3a
cesony Jyeto 1,7°C m 3a ce3ony jecen 0,4°C. AMIUIMTYIa OCHUIIOBaWma MPOCCUHE
Temrepatype Bazayxa y pedepentHom nepuony 1961-1990. ronuna 3a ronumimby ce30HY
3umMa usHocu 4,5°C, 3a nponehe 5,2°C, 3a nero 5,9°C, 3a 3umy 4,6°C, 1ok 3a nepuoxa 1991-
2012. roguHa ammuutyna je Beha u 3a roauiumy ce30Hy 3uma u3HocH 4,6°C, 3a nponehe
6,1°C, 3a nero 6,5°C u 3umy 5,1°C. IloBuueme Temreparype BUIU CE€ U KPO3 OJHOC
MpoceYHe MAakKCHMajlHEe M MpOoceyHe MHUHHMATHE TEMIepaType Ba3dyxa IO Ce30HH, 3a
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pedepentru nepuon 1961-1990. roguna Taj ogroc m3Hocu 1,31, a 3a mepuox 1991-2012.
roguHa u3Hocu 1,41.

3a pa3nuKy of TeMIlepaType Ba3ayxa rie je JOIUIO O MOBUIICHA, 32 MaIaBUHE je
YIIOPEHOM aHAIM30M YTBP)CHO CMameHEe KOJIMYMHE MPOCCYHHMX TMaJaBUHA y TMEPHOAY
1991-2012. ronunHa y ogHOCy Ha pedepenTan nepuon 1961-1990. roguna 3a 5,8 mm (1j. 5,8
L'm?) wm 3a 0,9%. Pacriopen OBOT CMamema MagaBHHA WMa cieaehm Kapaktep IO
TOMUIIELAM Ce30HaMma: 3a Ce30HYy 3MMa HCKa3aHo je moBehame mamaBuHa 3a 3,9 mm wiau
0,8%, 3a cezoHy mposiehe MCKa3aHO je cMamemhe KOJIMYMHA MajaBHHA 3a -16,7 mm Wil -
9,4%, 3a ce30Hy JIETO je MCKa3aHO CMambCHhe KOMMYMHA MajgaBuHa 3a -11,8 mm wm -6,2%, a
3a Ce30HYy 3MMa HcKa3aHo je noBehame konmunHe najgasuHa 3a 18,8 mm nm 13,0%.

[Mopehemem mpoceuHe penaTWBHE BIAXKHOCTH Ba3ayxa 3a uctouny CpOujy 3a
nepuoa 1991-2012. ronuna ca pedepentHum nepuopom 1961-1990. roxuna, uckaszaHo je
cMameme 3a 0ko 3,3%. Melytum, nopehemem npocedyne penaTUBHE BIKHOCTH Bas3jayxa I10
TOAMIIBMM CE30HaMa 3a OBa JBa Iepuoja, 0OJHOC je cienehn: 3a ce3oHy 3uMa nosehame je
oko 0,1%, 3a ce3ony npoiiche cMameme je -1%, 3a ce30HY JIeTO cMameme je -3,2%, a 3a
Ce30Hy jeceH moBehame peaTHBHE BIaKHOCTH Bazmyxa je 0,9%.

HVckazane mpoMeHe aHAIM3HPAaHUX KIMMATCKUX WHAWKATOpa Ha MIPOCTOPY UCTOYHE
Cpbuje Mory mMaTH TOCEOHO HEXeJheHe e(eKTe Ha pecypc BOJa W BereTanrje OJHOCHO
myma. CMmameme KONWYHMHA MaJaBUHA Ha TOMWIN-EM HHUBOY pPEANHO ce OApakaBa Ha
CMamkekhe KOJNIMYMHA WHOWITPUPAHUX BOJAa y MOI3EMJbe M TUME Ha JAWHAMHUYKE pe3epBe
M3JaHCKUX BOJAa OJHOCHO CMambMBame M3MAIIHOCTH Bpela W M3BOpA, 3aTHM CMAambUBAHE
MPOTHIIaja TOBPIIMHCKMX BOJOTOKOBA, Kao W Biare y 3emipumTy. Ca japyre crTpaHe
MOBHIICHKHE TEMIIEPAType Ba3lyXa TOKOM TOIUIOT MEPHOAA TOAMHE TeHEPAHO JOIPUHOCH
BelieM HcnapaBamby M3IAHCKUX W MOBPIIMHCKHUX BOJA, KA0 W Op)KEM CMamUBaIby BIare y
3semspuInTy. OBO Ce TOKOM BpPEMEHA 3HAYajHO MOXKE OJPA3UTH Ha YKYIHY BereTalujy Ha
OBOM IIPOCTOPY.

Ha npocrtopy ucroune CpOuje METEOpOJOIIKE CTaHHUIIE Yy CacTaBy OCMaTpaudke
Mpesxke PX3C pacmnopeheHe cy NMOMHUHAHTHO y XHWIICOMETPHjCKH HWDKHM TIpeleiinMa, y
Omm3uHM Behux Hacesba, JOK Cy Y IUIAHUHCKHAM TIpeJesinMa pellaTHBHO ManoOpojHe. C
o03upoM Ha TO Aa ce Ha mpocropy ucrouHe CpOuje IIyme Haja3e YIIIaBHOM Ha
XHUIICOMETPHjCKM BUIINM TEPEHHUMA, Y IIUBY pEalHHjer carjiefaBama yTUlaja KIMMAaTCKUX
(akTopa Ha HUX, MOTPEOHO je M Y TUIAHWHCKUM 00JIaCTHUMa TOCTaBJLEHE METEOPOIIONTKUX
cTaHMIa, HA TpuMep Ha CTapoj IIAHWHYU U APYTUM [UTAHUHAMA.

Jlurepatypy Bugetu Ha ctpanu 131
Jonarak

Tabena 2. IIpoceune TeMmnepaType Ba3yxa U HbHX0Be pa3jnke 3a nepuog 1991-2012. roquHa u pedepeHTHH
nepuojg 1961-1990. roquna

TaGesna 3. Ce30HcKe mpoceyHe TeMmepaType Ba3ayXa, HHX0BAa Pa3lHKa y OJHOCY HA MPOCEYHY CE30HCKY
TeMIepaTypy 3a pedepeHTHH NepPHOJ H PA3IHKA Ce30HCKUX NPOCEYHHX TeMIlepaTypa Basayxa m3Mmely
nepuoaa 1991-2012. roquna u pedepentHor nepuoga 1961-1990. roquna

Ta6ena 4. IIpoceyHe KOIMYMHE NAAABHHA M BLUX0Be pasjuke 3a nepuoa 1991-2012. ronuna u pedepeHTHH
nepuoa 1961-1990. roauua

Tabena 6. IIpoceyHe peslaTUBHE BJIAKHOCTH Ba3dyXxa M HHXOBe pasijuke 3a nmepuox 1991-2012. ronuna u
pedepentHu nepuoa 1961-1990. roamuna

Tabena 5. Ce30HcKe NpoceuHe KOJIMYNHE MAJABHHA, IbHXO0B Y10 Y NPOCeYHHM NaJaBHHAMA 32 ped)epeHTHH
NMepUuoJ U Pa3jiiKa Ce30HCKHX MPOCeYHUX nagaBuHa usMmely mepmona 1991-2012. roaune u pedepeHTHOT
nepuoaa 1961-1990. roquna

Tabena 7. Ce30Hcke mpoceyHe pesIaTHBHE BJIAKHOCTH Ba3lyXa, HbHXOBA Pa3jIHKa Yy OJHOCY HA IMPOCEYHY
CEe30HCKY PpeJIaTHBHY BJIA)KHOCT Ba3ayXxa 3a pedepeHTHH NepHoOA M Pa3INKa Ce30HCKHUX HPOCEYHHX
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roiHHA



