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Abstract: : This paper represents an analysis of the time series of selected meteorological parameters: mean,
maximum and minimum air temperatures, sums of effective air temperature values with the temperature thresholds
5°C and 10°C, average precipitation quantities, number of days with frost, potential evapotranspiration and water
balance. Study included data from 10 meteorological stations located on the territory of the Republic of Slovenia
for the period 1961-2011. Analyzes were performed on a seasonal and annual basis. The obtained results showed a
statistically significant positive trends of temperature parameters and potential evapotranspiration, while average
precipitation quantities and water balance had a negative trend on the seasonal and annual basis. Positive trend of
number of days with frost is present on most stations. In the second part of this paper, the obtained results were
associated with the phenological data (data about the development of plants) in order to determine the intensity of
correlation between them.
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Introduction

During the last few decades climate parameters were changing much faster than in
the past. Air temperatures on global level show significant positive trend, especially during
the last 30 years. Year 2011 is the twelfth warmest year since 1860 (0.34°C above the
average for the standard normal period 1961-1990). Deviations of global annual
precipitation quantities during the period 1900-2011 indicate that up to the middle of the XX
century was less rainfall, followed by years with higher precipitation quantities, especially
during the 60s and the first decade of the XXI century (compared to the precipitation
quantity value for standard normal period). Year 2011 was the second rainiest years after
2010, but the amount of precipitation was distributed unevenly across regions
(www.cru.uea.ac.uk).

Slovenia is situated in Central Europe on the contact of four distinct geographical
regions: the Alps, the Dinaric Alps, subpannonian and submediterranean area. It extends
between 45°25' and 46°30' north latitude and 13°23' and 16°36' east longitude (Ogrin in
Prut, 2009). It covers an area of 20,273 km” and has a population of 2,055527 according to
the Statistical Office of the Republic of Slovenia on April 1, 2012 (www.stat.si).
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Alpine, Mediterranean and continental climatic influences intertwine on the
territory of Slovenia. However, most of Slovenia has a temperate continental climate (Ogrin,
2004). It is expected that some fluctuations of climate parameters took place and had been
particularly pronounced in the last thirty years.

Climate change analysis in the Republic of Slovenia were made by Ogrin (2003;
2004), Ogrin and Prut (2009), Ziberna (2006; 2011) and Slovenian Meteorological Society
(Roskar, 2010).

The aim of this study is to define the spatial and temporal characteristics and
tendencies of selected meteorological parameters in the Republic of Slovenia. Comparing
obtained results and results of other researchers will show are the changes of meteorological
parameters in the Republic of Slovenia in accordance with the changes on the European
continent or are there regional differences. In the following paper, which is connected with
this study, obtained data from this paper is associated with the phenological data of selected
plants in order to identify the impact of climate on vegetation.

Locations of meteorological stations, database and methods

In this paper the time series of selected meteorological parameters from 10
meteorological stations located on the territory of the Republic of Slovenia were used
(figure 1, table 1). Data was analyzed for the period 1961-2011, except for station Bilje
where data was recorded since 1963. Annual and seasonal variables were calculated from
monthly values taken from the yearbooks of Slovenian Environmental Agency (ARSO).

Selected meteorological stations are located on the territory of different physical
regions. In alpine macroregion meteorological stations Kredarica, Smartno pri Sloven;
Gradcu and Celje are located. The dinaric macroregion consists of meteorological stations
located in Postojna, Ljubljana-Bezigrad and Novo Mesto. In subpannonian macroregion
stations Maribor-Tabor, Murska Sobota-Rakican and Lendava are located. The smallest
macroregion is the submediterranean and within it is station Bilje. The relative height
difference between the highest (Kredarica, 2514 m above sea level) and the lowest
meteorological station (Bilje, 55 m above sea level) is 2459 m, while seven of ten
investigated stations are located at an altitude between 188 and 455 m. Only station in
Postojna (533 m above sea level) is characterized by higher altitude.

In this paper analyzed meteorological parameters are: air temperature (mean,
maximum, minimum) and the sums of effective air temperature values with the temperature
thresholds of 5°C and 10°C, average precipitation quantities, number of days with frost,
potential evapotranspiration and water balance. Data was analyzed on a seasonal and annual
basis. Simple linear regression and Man-Kendall test were used for obtaining trends and
analyzing its statistical significance.

Simple linear regression was used to obtain trends of data time series on an annual
and seasonal basis for all investigated parameters.

Mann-Kendall nonparametric statistical test (Sneyers, 1990) was used to
demonstrate the statistical significance of trends. For the calculation software package
MAKESENS was used, developed by the Finnish Meteorological Institute (Salmi et al.,
2002). Statistical significance was defined at the level of freedom of 90%, 95%, 99% and
99.9%.
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Figure 1. Locations of meteorological stations on the territory of the Republic of Slovenia (black rectangle-
selected meteorological stations) (source: ARSO, 2007)

Table 1. Geographical coordinates, altitude, period of observation and type of meteorological stations in
Slovenia (gl-main weather station, kl-climate station) (source: ARSO, 2012)

Meteorological stations ¢°N A°E altitude (m) Period of observation Type
Kredarica (KR) 46°23' 13°51" 2514 01.01.1961-31.12.2011. gl
Postojna (PO) 45°46' 14°12' 533 01.01.1961-31.12.2011. kl

Ljubljana-Bezigrad (LJB) 46°04' 14°31" 299 01.01.1961-31.12.2011. gl
Novo Mesto (NM) 45°48' 15e1r 220 01.01.1961-31.12.2011. gl
Celje (CLJ) 46°15' 15°15' 244 01.01.1961-31.12.2011. gl
Maribor- Tabor (MB) 46°32' 15°39' 275 01.01.1961-31.12.2011. gl
Smartno pri Sloven; onar on
Gradu (3S) 46°29 15°07 455 01.01.1961-31.12.2011. gl
Murska Sobota-Rakican 46°39' | 16°11" 188 01.01.1961-31.12.2011. gl
(MS)
Bilje (BLJ) 45°54' 13°38' 55 01.01.1963-31.12.2011. gl

Lendava (LD) 46°34' 16°28' 195 01.01.1961-31.12.2011. gl
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Results and discussion

Trends of seasonal and annual mean, maximum and minimum air temperatures
were analyzed. High positive trends of mean (table 2), maximum and minimum seasonal
and annual temperatures indicate that there were changes in the second half of the XX and
during the first decade of XXI century. This is in accordance with the findings of the
Intergovernmental Panel on Climate Change (IPCC), who stated that the mean air
temperature in the Northern Hemisphere during the second half of the twentieth century was
"most likely" (chance> 90%) the highest in any 50 years period in the last 500 years
(Solomon et al, 2007).

Table 2. Trends of seasonal and annual mean air temperature (°C/51y) in Slovenia in the period 1961-2011;
bold" - statistical significance of 90%, bold" - statistical significance of 95%, bold"" - statistical significance of
99% and bold™" - statistical significance of 99.9%

ST. WINTER SPRING SUMMER | AUTUMN YEAR
KR 1,8 2,0 22" 0,3 1,5™
PO 1,7 22" 2,7 0,8 1,9
LJB 2,5" 2,4 2,9 1,17 2,3
M 26" 25 e e 2
CLJ 2,5" 2,3 2,7 1,1° 2,2
MB 24" 2,3 3,07 1,17 2,2
Ss 2,1 2,0 2,57 0,9 1,97
MS 24" 2,0 2,7 1,0" 2,0
BLJ 0,2 2,0 2,1 0,9" 1,4
LD 2,0° 13" 2,1 0,4 14

On all stations are present positive and statistically significant trends of mean air
temperature, both on seasonal and annual level. The highest trend values are obtained for
summer (3.1°C/51y in NM, 3.0/51y in MB, 2.9°C/51y in LIB), winter (2.6°C/51y in NM,
2.5°C/51y in LIB and CLJ, 2.4°C/51y in MB) and spring (2.5°C/51y in NM, 2.4°C/51y in
LJB, 2.3°C/51y in MB and CLJ). The lowest trend values are obtained for autumn
(1.3°C/51y in NM, 1.1°C/51y in LJB, MB and CLJ). All stations show statistically
significant positive trend of mean annual air temperature. The largest increase occurred at
stations: NM (2.4°C/51y) LIB (2.3°C/51y), MB and CLJ (2.2°C/51y) and they are all
statistically significant at the level of 99.9%.

Similar results were obtained for the values of trends of mean maximum and mean
minimum air temperature. The highest and statistically most significant positive trends of
mean maximum air temperature are obtained for summer (3.3°C/51y in PO, 3.1°C/51y in
MS, 3.0°C/51y in MB), winter (3.2°C/51y in CLJ, 2.9°C/51y in SS, 2.8°C/51y in LJB and
MS) and spring (2.9°C/51y in PO, 2.6°C/51y in CLJ, 2.5°C/51y in MS). Lower trend values
are obtained for autumn (1.0°C/51y in PO, 0.7°C/51y in CLJ and MS). On annual level all
stations have statistically significant positive trends of mean maximum air temperature at
the significance level of 99.9%. The largest increase occured at stations: PO (2.4°C/51y),
MS and LJ (2.3°C/51y), MB and SS (2.2°C/51y) while the lowest trend values are recorded
at stations KR and BLJ (1.3°C/51y respectively 1.3°C/49y). The highest positive air
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temperature trend is obtained for the values of the mean minimum air temperature. Trends
of mean minimum air temperature are most pronounced and statistically significant in
summer (3.5°C/51y in NM, 3.1°C/51y in MB, 2.9°C/51y in MS), winter (3.0°C/51y in NM,
2.7°C/51y in MS, 2.6°C/51y in CLJ) and spring (2.9°C/51y in NM, 2.4°C/51y in MB,
2.2°C/51y in LJB and KR and 2.2°C/49y in BLJ). On annual level all stations have
statistically significant positive trend of mean minimum air temperature. The largest
increase occured at stations: NM (2.9°C/51y), MB (2.5°C/51y) and MS (2.3°C/51y), while
the lowest trends were on stations: KR, PO , SS and LD (1.7°C/51y).

The sums of effective air temperature values with the temperature thresholds 5°C
and 10°C were analyzed to get a better insight into the amount of heat that is on the disposal
for plants development in Slovenia. The results showed that all stations reported statistically
significant positive trends of effective air temperature sums of 5°C (621.3°C/51y in NM,
580.3°C/51y in LIB, 575.9°C/51y in MB) and 10°C (488.4°C/51y in NM, 465.4°C/51y in
MB, 449.9°C/51y in LIB), which means that plants have a greater amount of heat available
during the year. This is favourably only to a certain extent because each plant has different
requirements for heat and an upper temperature limit to which its development is optimal.

The largest increase of the investigated temperature parameters occurred in the
urban areas in Slovenia (LJB, MB, CLJ and NM). In these cities is evident the influence of
urban heat island effect because all meteorological stations are located within the urban
areas. In smaller places (BLJ, LD and PO) and on higher altitudes (KR and SS) the
temperature rise has lower values. Meteorological station Kredarica (KR) is situated on
2514 m above sea level and there is no significant direct impact of anthropogenic influences
why it is a good indicator of air temperature fluctuations.

Table 3. Trends of seasonal and annual mean precipitation quantities (mm/51y) in Slovenia in the period
1961-2011; bold" - statistical significance of 90%, bold" - statistical significance of 95%, bold™ - statistical
significance of 99% and bold"™"" - statistical significance of 99.9%

ST. WINTER SPRING SUMMER | AUTUMN YEAR
KR 7.8 10,7 4.8 22,0 1443
PO 7,5 -19,8 34,0 4,6 -127,1
LIB 13 26,3 -13,2 16,3 92,4
NM 9,9 82 -13,1 15,2 15,4
CLJ 9.4 -18,8 -16,5 10,0 -100,5
MB 12,4 19,4 -6,1 -10,0 -139,2°
Ss -1,5 -16,9 6,8 0,9 -38,3
MS 6,3 6,7 0,2 5,6 51,7
BLJ 2234 23,4 -44,7" 2,2 -273,0°
LD 6,2 -18,7 -10,6 -4,5 -115,2

This paper presents an analysis of mean seasonal and annual precipitation quantity
trends. Most stations have low and negative trend values which are not statistically
significant (table 3). Only a few stations in summer (-34.0 mm/51y in PO and -44.7 mm/49y
in BLJ) and on annual level (-139.2 mm/51y in MB and -273.0 mm/49y in BLJ) reported
statistically significant negative trends. The trend of precipitation during the summer
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indicates that on the stations BLJ nad PO there is approximately 4 and respectively 1/3 less
precipitation. At station MB there is a negative trend of mean annual precipitation quantity
of about 10% less precipitation, while at the station BLJ in the submediterranean region
precipitation amount has declined by 20% compared to the average amount of precipitation
for the investigated period. Due to less precipitation in Slovenia and higher air temperatures,
especially during the spring and summer, the plants are under a greater pressure of changes
made in environmental conditions.

The analysis of seasonal (except summer) and annual number of days with frost are
investigated for 8 meteorological stations. At meteorological station KR does not exist
recorded data on frost, while the station in LD had many years when data was not recorded
so they are not analyzed. In winter, a statistically significant positive trend of the number of
days with frost is present at stations: CLJ (5 days/51ly), MB and NM (4 days/51y).
Statistically most significant trends are obtained for stations with decreasing number of days
with frost in winter (-10 days/51y in SS and -11 days/51y in PO). During the spring (-5
days/51y in PO, -4 days/51y in SS) and autumn (-4 days/51y in SS, -3 days/51y in PO and
MB) there is a negative trend in the number of days with frost on most stations and some of
them show statistical significance. Annually on most stations is present positive trend of
number of days with frost, but without statistical significance (18 days/51y in CLJ, 8
days/51y in LJB and 8 days/49y in BLJ). Statistically significant trends on annual level
(99.9% on Man-Kendall test) have negative values at stations PO (-61 days/51y) and SS (-
55 days/51y). The largest decrease in the number of days with frost during the year was
recorded at stations placed at higher altitudes in mountainous areas (SS and PO) as a result
of high positive trends of air temperature parameters recorded at these stations.

The values of mean seasonal and annual potential evapotranspiration by Penman-
Monteith method was analyzed. Daily values of potential evapotranspiration were taken
from Slovenian Environmental Agency (ARSO). Calculated trends of seasonal and annual
potential evapotranspiration are positive and statistically significant at most investigated
stations (table 4). The biggest statistically significant positive trends are in summer (25.1
mm/49y in BLJ, 17.2 mm/51y in NM, 17.0 mm/51y in CLJ) and spring (16.2 mm/49y in
BLJ, 12.0 mm/51y in NM, 11.8 mm/51y in LIB) at all stations, while in autumn (7.7
mm/49y in BLJ, 2.4 mm/51y in LIB) and winter (3.9 mm/49y in BLJ, 3.3 mm/51y in LIB)
they are smaller. On an annual basis all stations have positive trends of potential
evapotranspiration. Positive trends on 7 of 10 stations are statistically significant on the
level of 99.9% and the highest are for stations: BLJ (159.0 mm/49y), LIB (102.3 mm/51y)
and NM (102.1 mm/51y). Based on the results obtained for the investigated area the
temperature is increasing, precipitation is decreasing and consequently evapotranspiration
have higher values. This way, the plants through the stomata lose more humidity which
adversely affects their development.

Water balance was calculated from the difference between the precipitation
quantities and potential evapotranspiration values, while water runoff was not taken in the
calculation due to the lack of data. During all seasons, except autumn, and on annual level
negative trend of water balance values is present on most stations. Statistically significant
negative trends of water balance occur during summer (-69.8 mm/49y in BLJ, -44.4 mm/51y
in PO, -33.5 mm/51y in CLJ) and spring (-38.2 mm/51y in LJB, -29.9 mm/51y in MB, -29.2
mm/51y in CLJ). During the winter, most stations show negative trend of water balance but
without statistical significance (up to -27.3 mm/49y in BLJ). During the autumn 5 stations
show positive trend (up to 22.1 mm/51y in KR), and the same number of stations show
negative trend (up to -10.7 mm/51y in MB) but without statistical significance. On an
annual basis all stations, except KR (113.5 mm/51y) show negative trend of water balance
values with statistical significance at stations: BLJ (-432.0 mm/49y), MB (-221.9 mm/51y)
LJB (-194.8 mm/51y), CLJ (-194.1 mm/51y) and PO (-188.7 mm/51y). Due to the increase
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of potential evapotranspiration and reduced precipitation quantities a decreasing trend of
water balance is present on most stations. If the values of water runoff would be put into the
equation of water balance it would have even lower values.

Table 4. Trends of seasonal and annual potential evapotranspiration (mm/51y) in Slovenia in the period
1961-2011; bold" - statistical significance of 90%, bold” - statistical significance of 95%, bold™ - statistical
significance of 99% and bold™" - statistical significance of 99.9%

ST. WINTER SPRING SUMMER | AUTUMN YEAR
KR 2,5 3,0 5,0 -0,2 30,8"

PO 0,6 8,6" 10,4 1,3 61,6
LIB 33" 11,8 16,6™" 24" 102,3™
NM 2,9" 12,0 172" 2,0 102,17
CLJ 1,2 104" 17,0 2,5 93,6™"
MB 3,0° 10,5 13,3 0,7 82,7
S$s 1,1 112" 14,9 1,2 851"
MS 0,2 81" 9,7" 0,5 555"

BLJ 3,9 16,2 25,17 7,7 159,0""
LD 1,6 4,6 49 -1,1 24,9

By studying the temperature characteristics in Europe, Parry (2000) concluded that
the last decade of the XX century is the warmest, considering the mean annual and mean
winter temperatures. Also, Wiin-Nielsen (1997) has observed a sudden increase of
temperature in the Northern Hemisphere from the mid 80s, with the highest values in 1994
and 1995. Kjellstrdm (2004) highlights a significant increase of the annual maximum and
minimum air temperatures in Europe. Alexandrov et al. (2004) stated that during the XX
century was a rise of average temperatures, but statistically significant increase occurred
only in the last twenty years in Bulgaria. At the same time, the same authors concluded, on
the basis of these results, that the significant increase of average temperatures occurred
during the summer period. In Serbia, there has been an increase of air temperature values at
the north and east of the country, and decrease in the southeast of the country (Jymuh u
PanoBanosuh, 2005). In Vojvodina positive trends of annual maximum and minimum
temperatures were observed, as well as the negative trend of the average number of frosty
days (Casuh, 2009). It could be concluded that the results of investigated meteorological
parameters in the Republic of Slovenia are generally in accordance with the results of other
researchers who have studied the area of Europe.

Conclusion

The analysis made in this paper showed that during the last 51 year there is a
statistically significant positive trend of mean (from 1.4°C/51y in LD to 2.4°C/51y in NM),
maximum (from 1.3°C/51y in KR to 2.4°C/51y in PO) and minimum (from 1.7°C/51y in SS
to 2.9°C/51y in NM) annual temperatures on all analyzed stations. This temperature rise has
been particularly pronounced in the summer, spring and winter. Trends of effective air
temperature sums showed significant positive trends on all stations. Precipitation trends
were negative on most stations on annual and seasonal basis (except in autumn) and they
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were not statistically significant. Statistically significant negative trends of average
precipitation quantities on annual level occured at stations BLJ (-273.0 mm/49y) and MB (-
139.2 mm/51y). During the seasons, statistically significant negative trend of average
precipitation quantities occurred only in summer at stations BLJ (-44.7 mm/49y) and MB (-
34.0 mm/51y). At most stations positive trend of number of days with frost per year is
present, but with no statistical significance. Statistically significant negative trends of
number of days with frost on annual level occurred at stations PO (-61 days/51y) and SS (-
55 days/51y). With the increase of air temperature values rise of potential evapotranspiration
is present and this trend was statistically significant on an annual basis on most stations
(BLJ, 159.0 mm/49y) and during all seasons, except autumn. Water balance has a
statistically significant negative trend on annual (BLJ, -432.0 mm/49y) and seasonal basis
(except in autumn) on most stations.

Thesis about climate change, which runs between experts and scientists, especially
in the last twenty years, largely has been confirmed in the results of the analysis of seasonal
and annual values of the investigated parameters in the Republic of Slovenia. The greatest
changes of parameters occured during summer, spring and winter months. In the following
paper, which is a continuation of this research, the correlation between meteorological
parameters and the data regarding the development of plants was examinated on the territory
of the Republic of Slovenia for the period 1961-2011.
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AHAJIM3A KIIMMATCKHUX MIPOMEHA Y CJIOBEHUJU: OCHUJALIUJE
METEOPOJIOIIKUX TAPAMETAPA Y IIEPHOAY 1961-2011 (ITPBU JEO)

JIPATAH MUJIOIIEBUR' ", CTEBAH CABUR?, YIroP JKUBEPHA®

'Vuusepsumem y Hosom Cady- Ipupoono-wamemamuuxu paxynmem, [Jenapmman 3a zeozpadujy, mypusam u
xomenujepcmeo, Tpe [Jocumeja Obpadosuhia 3, 21000 Hoeu Cao
? Henmap 3a KIUMAmonowKa u XuopoiouKa ucmpaxicuearsa, lipupoono-mamemamuyxu gaxyimen,
Yuueepsumem y Hosom Caoy; Tpe Jocumeja Obpadosuha 3, 21000 Hoeu Cao
3 Vuueepsumem y Mapubopy- @unosopcku daxyimem, Jenapmmar 3a 2eozpaujy; Kopowra yecma 160,
Mapubop, Cnogenuja

Caxerak: Y pajy cy aHaluM3uMpaHE BpPEMEHCKE cepHje O0Ja0paHHX MapamMeTapa: Cpeimbe, MaKCUMalHe |
MUHHMAJIHE TEMIIepaType Ba3ayxa, CyMa e(eKTHBHHX TEMIIepaTypa Ba3lyxa ca TemieparypHuM nparosuma 5°C u
10°C, cpenma KoJIMYMHA NaJaBUHA, OpOj JAaHa ca Mpa3oM, MOTEHIHjalHa eBaroTPaHCIIHpalHja U BOJHH OHIIAHC.
O6pahenu cy momauu ca 10 METEOPONOLIKMX CTaHHLA CMELITEHHX Ha Teputopuju PemyOnuke CroBeHuje 3a
nepuoa 1961-2011. rogune. Ananuse cy pal)eHe Ha CE30HCKOM U TOJHILIEKBEM HUBOY. J0OMjeHH pe3ynTaTH yKasyjy
Ha CTaTHCTHYKH 3HAaYajaH pacT TEMIIepaTypHUX rapamerapa ¥ HOTCHIHMjAIHEe eBaIloTPaHCINpaLyje, 0K KOIHIHHA
I1aJlaBUHA ¥ BOJIHU OMJIAHC FeHepasHO MOKa3yjy HeraTHBaH TPEHJ[ Ha CE30HCKOM U FOJMILI-eM HUBOY. bpoj nana ca
Mpa3oM je y HOopacTy Ha BEMHM aHAIM3UPAHHX CTAHHLE. Y APYroM Jeily paja cy DoOWjeHH pe3yiTaTd HOBE3aHn
ca IoJalyMa o pa3Bojy Ombaka ((h)eHOIONIKY oJaNH) y IHJbY yTBphHBama BUCHHE Kopenanyje u3Mely mux.

KbyuHe peun: KmuMaTcKe IpoMeHe, TpeH10BH, Pemry6mnka CoBeHuja

YBoa

[Nocnenmux HEKOMMKO [EIEHHja TPEACTaBba ITEPHO] y KOjeM ce KIMMaTcKe
KapaKTepUCTHUKE MEHajy 3HATHO Opjke HEro y MpommiocTd. TemmepaType Ha TTI00amHOM
HUBOY MMajy TPEHI pacTa KOju je HapOYUTO H3pakeH y MOCIEOmHX TPHUIECCET TOIMHA.
T'ogmaa 2011. 3ay3uMa gBaHAaeCTO MECTO Ha JIMCTH HAjTOILIMjUX roxuHa ox 1860. rogmue
(0,34°C w3Hanm mpoceka 3a crapaapaHd mepuon 1961-1990). Opncrymama riobaiiHe
rouiIme KonnauHe naaasuna o 1900. no 2011. roauHe y 0MHOCY Ha CTaHIAPIHU TIEPHOJT
yKa3yjy Jaa je 10 monoBuHe XX Beka OO0 Mame MaJaBiHa, HAaKOH Yera Cy ToauHe ca BehoM
KOJIMYMHOM TMaJIaBMHA CBE Y4YecTajHje, HapoyuTto TOKoM 60-ux romuHa XX H TPBOj
neuennju XXI Beka. ['omuna 2011. je mpyra HajkumioBuTHja ronuHa HakoH 2010, anm je
KOJIMYMHA TTaJjaBiHa Oujia pa3iIMyuTo pacrnopelena no pernonnma (Www.cru.uea.ac.uk).

Penybnuka CrnoBennja ce Hanasum y Cpenmoj EBpomm Ha KOHTakTy 4eTupu
pasnmmuuTa reorpad)cka permoHa: Anma, JIWHAapCKUX IUIAHWHA, CyONaHOHCKOT W
cyomenuTepanckor nozapydja. [Ipocrupe ce usmely 45°25' u 46°30' N u 13°23' u 16°36' E
(Ogrin in Prut, 2009). O6yxsara noppmmny ox 20273 km” u mma 2055527 cTaHOBHHKA
npema nomanuMa CratucTuyukor 3aBoja PenmyOmmke CrnoBenuje Ha man 1. ampma 2012.
roguae (Www.stat.si). ANIICKH, MEOUTEPAHCKH M KOHTHHEHTAJIHH KIMMATCKH yTUIAjH ce
nperumhy Ha Tteputopuju Crnosenuje. Wmak, majpehm meo CrnoBeHHje WMa yMEpPEHO
KOHTUHeHTanHy kinuMy (Ogrin, 2004). Kaga ce roBopu o KIMMaTrcKHUM MapameTpuma 3a
OUYEKMBATH je J1a Cy ce U Ha npoctopy CioBeHuje noromie oapehere GuykTyauje Koje cy
HApOYHTO M3PAKEHE Y TOCIENBUX TPUACCET TOIUHA.

" e-mail: draganmilosevic88@yahoo.com
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KimumarckuMm npomerama Ha nipoctopy Pemyommke CrnoBenuje cy ce 6aBmmm Ogrin
(2003; 2004), Ogrin i Prut (2009), Ziberna (2006; 2011) u CIOBEHAYKO METEOPOJIOMIKO
npymtBo (Roskar, 2010).

[we pama je nga ce AehHUHUINTY NPOCTOPHO-BPEMEHCKE KapaKTEPHCTHKE U
TEHJICHIIMje KpeTama 0Ja0paHiX METCOPONIONIKHX MapaMeTrapa Ha mpocTopy PemyGmuke
Crnosennje. [lopehemeM n00MjeHUX pe3yaTara W pe3yiraTa APYrHMX HCTpakhBada Tpeba
YOUHTH Jia i ¢y mpomeHe y PemyGmuin CioBeHHjH y CKiIaay ca MpOMEHama KiInMe Ha
EBpOTnICKOM KOHTHHEHTY WM IOCTOje ojpeljeHe pernoHaHe pasiuke. Y IpyroM JAeiy paaa
KOjU Ce HaJ0Be3yje Ha OBY CTYIHjy, JOOHMjCHU MOJAIM Cy TIOBE3aHU Ca MMoJaluMa O Pa3Bojy
onabpaHux OMJbaka y IMJbY OTKpUBamba yTHIAja KJIMME Ha BEreTalujy.

Ionoxkaj MeTeOpOJIOIIKUX CTAHMIA, 0232 MOJaTaKa H METOH0JIOTHja
HCTPA’KUBabHa

Y pamy cy xopuimheHe BpeMEHCKe cepHje onmabpanmx mapamerapa ca 10
METEOPOJIONIKMX CTAHHIIA KOj€ Cy CMEINTeHe Ha TepuTopuju Pemyomrke CroBenuje (mpuiior
1, Tabena 1). [lomamm cy oOpahenu 3a nepuox ox 1961. no 2011. rogune, u3y3eB cTaHUIE
busbe Ha k0joj ce momauu Genexe ox 1963. rogune. ['oauiume U ce30HCKe Bapujadie cy
npopauyHaTe Ha OCHOBY MECEUHMX BPEJHOCTH Koje Cy Ipey3ere H3 MeTeoposIoIKuX
rouiimaka Arennyje Penyonuke Croenuje 3a okosbe (ARSO).

OpabpaHe METEOpOJIOIIKE CTaHUIIE Cy CMEUITEHE Ha TEPUTOPHUJU Pa3THYMTHUX
¢usnukoreorpadckux peruoHa CroBeHHje. Y alIICKOM MakKpOpErHoHY Cy CMELITEHE
cranune Kpenapuna, Himaptao npu Crnoses I'panny u Llesse. Y quHapckoM MakpOperuoHy
cy cmemirene cranuie [locrojua, Jbyospana-bexxurpan u HoBo Mecto. YV cyOmaHOHCKOM
MaKpOperHoHy cy cmemreHe cranuie Mapubop-Tadop, Mypcka CobGota-Pakmuan wu
JlermaBa. HajMamu makpoperuoH y CIOBEHHUjU je CyOMEIUTEpaHCKH M Y OKBUpPY Ebera je
cMmeniTeHa craHuna busbe. PenartmBHa BucmHcka pasnmka mimely najpumne (Kpemapuia,
2514 m H.B.) ¥ HajHIKE MeTeoporomke cranune (buse, 55 m H.B.) m3HOCH 2459 m, HOK ce
celpaM OX JeceT CTaHWIa Haja3W Ha BucuHH m3Mmely 188 m 455 m H.B. Jom ce jenmnO
crannma y Hacespy [locrojHa (533 m H.B.) ommuKyje BehoM HaAMOPCKOM BHCHHOM.

Y pagmy cy aHanM3upaHu: TemIeparypa Baszayxa (cpelma, MaKCHMallHa,
MHUHHMAJIHA U cyMe e(peKTHBHUX TemIiepaTypa ca temreparypaum nparosuma 5°C u 10°C),
cpeama KOJMYMHA TaJaBuHa, Opoj JaHa ca Mpa3oM, ITOTEHIMjaliHa eBalloTpaHCIIupalyja 1
BonHu OwnaHc. Ilomanu cy oOpaljeHn Ha CE30HCKOM W TOAMIIEEM HUBOY. Y paay cy
kopumheHn mpocra nuHeapHa perpecuja u Men-Kengan Tect 3a moOujame TpeHIa H
aHAJIM3Y FEroBe CTaTHCTHYKE 3HAYajHOCTH.

IIpocra nuHeapHa perpecuja je xopumrheHa 3a JoOWjambe TPEHIOBA BPEMEHCKHX
cepHja TOMUIIBHIX U CE30HCKUX ITapaMeTapa.

Men-Kengan (Mann-Kendall) Hemapamerapcku cratiuctidku TectT (Sneyers, 1990)
je kopumheH 3a TOKa3WBaWke CTAaTHCTUYKE 3HAYAJHOCTH TPEHOOBA. 3a TpopadyHe je
koputther codreepcku maker MAKECEHC (MAKESENS), koju je pa3BHjeH O CTpaHe
Ounckor Mereoposomkor Muacturyra (Salmi et al., 2002). CraTucTuyka 3Ha4ajHOCT je
nepuHMCcaHa HA HUBOY cinobone o1 90%, 95%, 99% u 99,9%.

IpuJor 1. Jlokanuje MeTeopoI0IKUX CTAaHULA HA pocTopy CiloBeHMje (IPHU NPABOYraoHUK- M3adpaHe
MeTeopoJiolke cranuue) (u3sop: ARSO, 2007)

Tabena 1. I'eorpadcke KoopaMHaTe, HAAMOPCKA BUCHHA, IEPUOJ OCMATPAKA M THII HCITHTUBAHUX
MeTeopoJIoKHX cTanuna y ClioBeHHju (IJI- IIaBHA METe0POJIONIKA CTAHUIA, KJI- KJIMMATOJ0KA CTAHHIA)
(u3Bop: ARSO, 2012)

PesynraTtn nerpaxkuBama U JUCKyCHja
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UsBpiieHa je aHamM3a JHMHHUjE TPeHIAa CE30HCKUX W TONUIIBUX CPEIbUX,
MaKCHUMAaJIHUX ¥ MHHHMaJHHX TeMIlepaTypa Ba3lyxa. BHCOKHM IO3HTHBHH TPEHIOBU
cpenmux (Tabena 2), MAKCHMAIHUX U MAHUMAJTHUX CE30HCKUX M TOJUIN-UX TeMIlepaTypa
Ba3Iyxa yKa3yjy [ia je IOIUIO O ofpeheHnX TeMnepaTypHHUX MPOMEHA Y APYTOj MOJOBUHHU
XX u npBoj neuennju XXI Beka. OBo je y ckiany ca casHamwrMa Melyenagunor [Tanena 3a
kiumarcke npomene (IPCC — Intergovernmental Panel on Climate Change) koju cMmatpajy
Jla Cy cpelihe TeMIeparype Ba3ayxa Ha CeBepHOj XxeMUchepH y TOKY Jpyre mojoBuHe XX
Beka ‘“‘HajBepoBaTHHje” (BepoBarHoha >90%) HajBuIIe y OWIO KOM II€ECETOrOANIIHEM
nepuoay y nocienmux 500 roquna (Solomon et al, 2007).

Ta6esa 2. BucuHe TPeH/10Ba CE30HCKUX M FOAMIIELHX CPebHX TeMIepaTypa Baylyxa (°C/51r) y CiioBeHuju
y nepuoay 1961- 2011 rogune; 60/ — CTATHCTHYKA 3HaanHOCT 90%, 601" — CTATHCTHYKA 3HAYAjHOCT
95%, 6o — CTATHCTHYKA 3HAYajHOCT 99% M §oa — CTATHCTHYKA 3HAYajHoOCT 99,9%

Ha cBuM cTanunama cy NpuCyTHHM MO3UTHBHHM M CTaTUCTUYKU 3HA4YajHH TPEHIIOBU
CpeAlUX TeMIlepaTypa Ba3jlyXa, Kako Ha CE30HCKOM TaKO M Ha TOAWIIBEM HHUBOY.
Hajuspasuruju tpennoBu cy Tokom jera (3,1°C/51r y HM, 3,0°C/51r y MBb, 2,9°C/51r y
Jbb), 3mme (2,6°C/51r y HM, 2,5°C/51r y Jbb u I1Jb, 2,4°C/51r y MB) u nponeha (2,5°C/51r
y HM, 2,4°C/51r y Jbb, 2,3°C/51r y Mb u 11Jb). Hajamka BpeZHOCT TpeH/Ia je TOKOM jeCCHU
(1,3°C/51r y HM, 1,1°C/51r y Jbb, MBb u 11Jb). Ha romummeM HHBOY ce Ha CBUM
CTaHHUIIaMa jaBJbajy CTATUCTHYKH 3HA4YajHH TPEHIOBH PACTA CPEAHE TOJUIIHE TEMIIEpaType
Bazmyxa. Hajsehu mopacr ce jaBspa Ha cranmmama: HM (2,4°C/51r), Jbb (2,3°C/51r), Mb u
I1Jb (2,2°C/51r) 1 oHM Cy CTaTUCTUYKH 3HaYajHU HA HUBOY 0X 99,9%.

CnuaHYU pe3ynTaTh Cy JOOHMjeHH! U 3a BPEIHOCTH TPEHIOBA CPEIHIX MaKCUMATHUX
1 MUHUMAaJIHUX TeMIlepaTrypa Ba3nyxa. Hajuspasutuju u CTaTHCTHYKH 3HAYajHH TPEHAOBH
CpeImIX MaKCHUMAIIHUX TeMIIepaTypa Baszayxa cy mobujeHu 3a ce3one nera (3,3°C/51ry
I10, 3,1°C/51r y MC, 3,0°C/51r y MB), 3ume (3,2°C/51r y LIJb, 2,9°C/51r y ULIC,
2,8°C/51r y Jbb u MC) u nposneha (2,9°C/51r y 110, 2,6°C/51r y IJb, 2,5°C/51r y MC).
Hwxu TpennoBu cy nobujenu 3a cesony jecenu (1,0°C/51r y I10O, 0,7°C/51r y IIJb u MC).
Ha romummeM HHBOy ce Ha CBHM CTaHHWIIAMa jaBJbajy CTATUCTUYKH 3HAYAJHU TTO3UTHBHU
TPEHAOBH CPEAE MaKCHMAalHE TEMIIEpaType Ba3ayXxa Ha HHMBOY 3HaudajHocTH o1 99,9%.
Hajsehu nmopacr ce jaBspa Ha cranumama: 110 (2,4°C/51r), MC u IIJb (2,3°C/51r), Mb u
HIC (2,2°C/51r) mox cy HajHWKH TpeHIOBU 3abenexenn Ha cranuuama KP u BJb
(1,3°C/51r, ogaocuo 1,3°C/49r). Hajsehu Tpenn pacta Temneparypa Ba3nyxa je 3a0eexeH
3a BPEJHOCTH CpEAE MHHHMAIHE TeMIeparype. TpeHIOBH CpeAlmHX MHHUMAIHHX
TeMmepaTypa BaszlyXa Cy Haju3pasUTHjH M CTATHCTHYKHM HAj3HAYAjHHjU 32 CE30HE JieTa
(3,5°C/51r y HM, 3,1°C/51r y MB, 2,9°C/51r y MC), 3ume (3,0°C/51r y HM, 2,7°C/51r y
MC, 2,6°C/51r y I1IJb) u mponeha (2,9°C/51r y HM, 2,4°C/51r y MB, 2,2°C/51r y Jbb u KP,
omHocHo 2,2°C/49r y BJb). Ha romummeM HHBOYy ce Ha CBHM CTaHUIIAMa jaBJbajy
CTAaTUCTUYKN 3HAYAJHU MO3UTHUBHM TPEHIOBH CPEIHE€ MHHHMAIHE TEMIIEpPaType Basayxa.
Hajsehu mnopact ce jaBma Ha cranummama: HM (2,9°C/51r), MB (2,5°C/51r) u MC
(2,3°C/51r), nok cy HajHmXH TpeHa0BU Ha ctannnama: KP, 1O, IIIC u JI/] (1,7°C/51r).

Pagu Goseer yBHOa y KONWMYMHY TOIUIOTE ca KOjOM OWJBKE pacloNaxy y TOKY
roguHe Ha npoctopy CroBeHHje y pany cy oOpaljeHe cpelhe TOIUIIEBE BPEIHOCTH CyMa
e(eKTUBHHUX Temrieparypa Bazayxa usHana 5°C u 10°C. [JobujeHu pe3ynraT Cy yKa3zaid Ja
ce Ha TOIUIIHEM HHBOY Ha CBHM CTaHWIAMa jaBJbajy CTATUCTHYKH 3HAYAjHH TPEHIOBH
pacta cyma epeKTHBHHX Temreparypa Bazmyxa ox 5°C (621,3°C/51r y HM, 580,3°C/51r y
Jbb, 575,9°C/51r y MB) u  10°C (488,4°C/51r y HM, 465,4°C/51r y MB, 449,9°C/51r y
Jbb) mTo 3HauM 1a OusbKe MMajy Behy KOIMYHMHY TOIUIOTE Ha pacrojiaramy Y TOKY TOJMHE.
OBo je mobpo camo 10 onpeheHe TpaHHIE jep CBaka OMJbKa MMa Pa3HUUTy HOTpedy 3a
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TOIIOTOM W TOpPHY TPaHWYHY BPEOHOCT TEMIIEpaType Ba3dyxa OO0 Koje je HBEH pasBoj
OIITHMAJIaH.

Hajsehn mopact n3y4yaBaHUX TeMIIEpaTypHHX IapameTapa ce jaBjba y HajBehnm,
aHaM3upaHuM rpaiackuM HacesbMma Crnosenuje (Jbb, Mb, 11Jb 1 HM). OBne ce mopen
yTHIIaja TJI00AHOT MopacTa TeMIepaType Ba3lyXa OUYUTaBa M YTHIIA] T3B. ,,ypOaHOT OCTpBa
TOIIOTE™ jep Cy METEOPOJIOIIKE CTaHHIIE CMEIITEHEe YHYTap ypOaHe 30He rpaja. Y MamuM
mectuma (bJb, JI/] u I10), kao u na Behum Hanmopckum Bucunama (KP u 11IC) cy TpennoBu
pacra Hmku. Merteoposonika cranuna Kpenapuna (KP) ce Hanasu Ha 2514 m H.B. ¥ y B€HOJ
ONMM3MHU HE TMOCTOjU 3HAYajaH HEMOCPEAHW aHTPOIOreHHM YTHIAj yCJen 4era je OaIndaH
0Ka3aTeJb 1I0pacTa TEMIIEpaType Ba3/lyxa KapakTepuCTUYHOT 3a HajBehu neo [lnanere.

VY pamy je W3BpIICHAa aHaIM3a TPEHAOBA CPEOHUX CE30HCKUX W TOMUIIEBHX
KOJIMYMHA TTafgaBuHa. Ha BehuHU cTaHHMIa TPEHIOBH MMajy HUCKE M HEraTHBHE BPEAHOCTH U
HHUCY CTaTHCTHYKH 3HadajHU (Tabena 3). CamMo ce Ha HEKOJIIMKO CTaHWIAa TOKOM Jeta (-34,0
mm/51r y I1O u -44,7 mm/49t y bJb) u Ha rogummsem HUBOY (-139,2 mm/51r y Mb u -
273,0 mm/49r y bBJb) jaBibajy CTaTUCTUYKHM 3HAYajHU TPEHIOBH. TpeHI MaJaBUHA Y TOKY
nera ykasyje na ce Ha cranuim [10 u BJb uznyun 3a oko Y4, onHocHO 1/3 Mama Konu4MHA
nagaBuHa. Ha cranmmm MbB je mpumeraH TpeH CMameima CPEAe TOMHUINELE KOJHYUHE
nasaBuHa 3a oko 10%, ok je Ha cranuuy bJb y cyOMenuTepaHcKoM perroHy 3a0enexeHo
cMmameme 01 20% y oHOCY Ha Cpe/ilby KOJIMYMHY NaJlaBHHA Y U3yYaBaHOM HEepHoLy. Y cien
Mambe KoJu4yuHe nanaBuHa y CJIOBEHUJU M CBE BHUINUX TeMIleparypa Ba3ayXa, HapO4YHTO
TokoM mpoiieha u nera, Ousbke ce Haylaze 1oJ BehnM MPUTHCKOM M3MEHa YCJIOBa )KUBOTHE
cpeauHe.

W3BpiieHa je aHann3a ce30HCKOT (OCHM JIETa) U TOJMIIBEr Opoja JaHa ca Mpa3oM y
CrnoBennju Ha 8§ mereoposomkux cranuna. Ha cranuiu KP ce He Genexe moganu o Mpasy,
ok 3a cranuny JIJI mocroju Bemmku Opoj ToaWHA Kaja ce HHje Oenexxno Opoj maHa ca
Mpa30oM 300T Yera OHe HUCY aHaIU3UpaHe. Y TOKY 3UME je MPUMETaH CTATHCTHYKH 3Ha4ajaH
TpeHI pacta Opoja maHa ca mpa3oMm Ha crtanumama L[Jb (5 mana/51r), Mb w HM (4
nmana/51r). CTaTUCTHYKY Haj3HAYAjHUjU TPEHAOBU Cy HOOWjEHH 3a CTAaHHIE Ha KOjuMa ce
Opoj maHa ca Mpa3oM y TOKy 3uMme cMmamyje (-10 mana/51r y IIC u -11 mana/51r y I10). ¥V
Toky mponeha (-5 mana/51r y IO, -4 mana/51r y IIC) u jecenn (-4 mama/51r y IIC, -3
nmana/S1r y TIO u MB) cy 3a0esexxeHn TPEHIOBH CMamema Opoja jJaHa ca Mpa3oM Ha
BeliMHM CcTaHWIA O] KOJUX HEKH MOKa3yjy U CTAaTHCTHYKY 3HauajHOCT. Ha ropuinmeM HUBOY
ce Ha BehuHM cTaHuWIA jaBJba TPEHJ pacTta Opoja MaHa ca Mpa3oM, aiu 0e3 CTaTUCTHYKE
snavajuoctu (18 mana/Slr y 1Jb, 8 nana/51r y Jbb u 8 nana/49r y BJb). Ha romumimem
HUBOY C€ CTaTUCTUYKW 3HauajHu TpeHaoBH (99,9% npema Men-Kennan tecry) cmamema
Opoja naHa ca Mpa3oM jaBibajy Ha cranuuama [10 (-61 mana/51r) n LIIC (-55 mana/51r).
Hajsehe cmameme Opoja maHa ca Mpa3oM y TOKy TojAuHeE je 3a0elie)keHO Ha CTaHWIama
CMelITeHNM Ha BehnM HaJMOpPCKUM BHCHHAMa y miaHuHCKuM noapydjuma (ILC u I10) kao
MOCJIeUIa BHUCOKMX TPEHJOBA pacTa TeMIlepaType Ba3gyXa 3a0elekeHHX Ha OBUM
CTaHHMIIaMA.

Ta6esa 3. BucuHe TpeH10Ba CE30HCKUX M FOAMIIBLUX CPeAbUX KOJUYMHA nagaBuHa (mm/51r) y CiioBeHuju
. * .
y nepuoay 1961-2011. roqune; 601" — craTucTHaKa 3Ha9ajHOCT 90%, 6011 — CTATHCTHYKA 3HAYAJHOCT
o Py X o . o
95%, 6041 — cTaTHCTHYKA 3HA4YajHOCT 99% M 6011 — cTaTHCTHYKA 3HaYajHOCT 99,9%

Ananu3upaHa je BHCHHA CpEIBbEe CE30HCKE W TOAMIIE MOTCHIMjaHe
eBaroTpaHcmpanyje no Penman-Monteith meronu. JIHEBHE BpEAHOCTH IOTCHIMjalHE
eBarloTpaHCIHpaIrje 0 0BOj METOIHU Cy mpey3ere on AreHmuje Pemybnuke CrnoBeHuje 3a
okosbe (ARSO). MUzpauyHaT TpeHIOBH CE30HCKE W TONWINKE ITOTCHIIMjaITHE
eBanioTpaHcnmpanuje Ha BehwmHm crtanuma y PemyOmmmm CloBEeHHjU Cy TO3UTHBHA U
CTaTUCTHYKHU 3Ha4YajHH (Tabena 4). Hajuzpasutuju u CTaTHCTUUKY Haj3HAYajHHU]H TPEHIOBH
cy TokoM Jneta (25,1 mm/49r y BJb, 17,2 mm/51r y HM, 17,0 mm/51r y 11Jb) u mpoxeha
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(16,2 mm/49r y BJb, 12,0 mm/51r y HM, 11,8 mm/51r y Jbb) Ha cBUM cTaHHIIaMa, I0K Cy
TokoM jecenu (7,7 mm/49r y BJb, 2,4 mm/51r y JbB) u 3ume (3,9 mm/49r y bJb, 3,3
mm/51r y JbB) cnabuje uzpaxenu. Ha roauiimbem HUBOY CBE CTaHUIIE MMAjy TPEH pacTa
MOTEHIMjalTHe eBamoTpaHcnupanuje. TpeHnoBu pacra Ha 7 ox 10 cranuma moxasyjy
CTaTUCTHUKY 3Ha4yajHOCT o1 99,9%, a Hajehu Mmeljy wuma cy 3a cranmue: BJb (159,0
mm/49r), Jbb (102,3 mm/51r) u HM (102,1 mm/51r). Ha ocHOBY no0HjeHHX pe3yiTaTa 3a
npoctop CiioBeHHje KOju yKa3yjy Jia cy TeMIlepaType CBe BHIIIE, a Jia je aJJaBhuHa CBE Mambe,
nocieaua Tora je u Beha esamorpaHcrupanuja. Ha Taj HaumH, OMibKe Kpo3 cTtome Tyde
Belly KOJIMUMHY BJIare mITO HETIOBOJLHO YTHYE HA HHUXOB Pa3Boj.

Bopnnu O6unanc Ha Teputopuju CIOBEHHjE je U3padyHAT Ha OCHOBY pasiiuke umely
BUCHHE 13/IaBHHA U MOTCHIIMjaJIHE eBalOTpaHCIUPalHje, T0K OTUIIAj BOJE, 300T HelOCTaTKa
nojaTaka, HHUje y3eT NPHIMKOM payyHama. Y TOKYy CBHX CE30HAa, OCHM jECeHH, W Ha
TOOUII-EM HHBOY C€ jaBjba HEraTWBAaH TPCHI BOIHOT OwiaHca Ha BehWHW CTaHUIA.
Hajuspasutnju ¥ CTaTUCTHYKU Haj3HAYAjHUjH HETaTUBHHU TPEHAOBU BOJHOT OWiIaHCa ce
jaBipajy TokoMm Jeta (-69,8 mm/49r y BJb, -44,4 mm/51r y 1O, -33,5 mm/51r y IIJb ) u
nposteha (-38,2 mm/51r y Jbb, -29,9 mm/51r y MB, -29,2 mm/51r y I1Jb). Toxom 3ume ce
Ha BehMHHM CTaHHMIA jaBJba HETaTUBAH TPEH[ BOJHOT OmiaHca 0e3 CTaTHCTHYKE 3HA4ajHOCTH
(mo -27,3 mm/49r y bJb). TokoM jecenu ce Ha 5 craHMIa jaBJba MO3UTHBAH TpeHn (1o 22,1
mm/51r wa KP), a Ha wucto Tonmmko HeratuBaH (mo -10,7 mm/5Ir y MB), amu 6e3
CTaTUCTUYKE 3HavajHOCTH. Ha rogummem HuUBOY cBe cranuue, ocuM KP (113,5 mm/51r)
MOKa3yjy TPEH]I CMamberha BOJHOT OMJIaHCa KOjU je CTATUCTHYKM 3HayajaH Ha CTaHHIama:
BJb (-432,0 mm/49r), Mb (-221,9 mm/51r), Jbb (-194,8 mm/51r), [1IJb (-194,1 mm/51r) u
IO (-188,7 mm/51r). Ycnen nosehama NMOTeHIMjaIHE €BANOTPAHCIIUPALNjE U CMabEeHha
KONMYMHE MaJaBUHa Ha BehMHH CTaHHWIA [ONA3d 0 CMambekha BOJAHOT OMIaHca. YKOIUKO
OM ce y jefHaYMHY YHeNa M BEJIMYMHA OTHIAKka BOJC IyTEM MOBPIIMHCKHX TOKOBA BOJIHH
Omanc Ou OWO jOIT MarbH.

TaGena 4. Bucune TpeH10Ba cpelbe Ce30HCKe H FOJUIILe NOTeHIHjaIHe eBanoTpaHcnupanuje (mm/51r) y
CnoBenuju y nepuoxy 1961-2011. roqune; 601" — craTHeTHYKA 3Ha4ajHOCT 90%, 6011 — CTATHCTHYKA
3Ha4ajHOCT 95%, 6011 — cTATHCTHYKA 3HAYajHOCT 99% 1 601 — cTaTHCTHYKA 3HAYajHOCT 99,9%

[IpoyuaBajyhu TemmeparypHe kapaktepuctuke y EBpomm, Ilepu (Parry, 2000) je
3aKJBYYHO J1a Mocienma Aekaga XX BeKa MpeACcTaBiba HAjTOIUIMjU MEepHo, mocMaTpajyhu
Cpe/ilbe TOJMIIbE U cpelmbe 3uMcke Temneparype. Takohe, Bun-Huncen (Wiin-Nielsen,
1997) je youno Harjo nosehame TemepaType Ha CeBepHOj XeMHUC(hEPH O JPYyre MOJOBUHE
80-Tux roauHa, ca TuM Ja 1994. u 1995. npexacraBibajy ToAMHE ca HAjBHIIMM TOILIOTHUM
nukoBuMa. KjencTpom ucTuye 3HavajaH MmopacT FOJUIIBUX MAaKCUMATHUX M MUHUMAITHUX
Temrepatypa Bazayxa y Eepomm (Kjellstrom, 2004). AnexcanapoB u cap. (Alexandrov et
al., 2004) npoyuasajyhu npocrop Byrapcke, m3Hoce KoHcTaranujy aa je TokomM XX Beka
JIONIJIO JI0 TIOpacTa CPeNb-UX TEMIIepaTypa, ally Jla ce CTAaTUCTUYKH 3HadyajaH pacT JellaBa
TeK MOCIEeNbUX JABaJeceTak rofnHa. VICTOBpEeMEHO, UCTH ayTOpH 3aKJby4yjy, Ha OCHOBY
JNOOWjeHNX pesynTara, Ja ce 3HayajaH MopacT CPeAmHX TeMIlepaTypa Ba3ayxa JOTOJHO
TOKOM JIETHEr nepruoja roguae. Y CpOuju je mpuMeTaH reHepajaH MopacT TeMIeparype
Ba3Iyxa Ha CeBepy M MCTOKY, a Mmaj Ha jyrouctoky apxkase (dymuh n PagoBanosuh, 2005).
Y AIl BojBomuau je mpuMeheH TpeH[ mopacTa TOAWIIBUX MAKCHMATHAX W MAHUMAITHIX
TeMIepaTypa Basyxa, Kao W omaaajyhu TpeHnm mpocedHor Opoja mpasHux nana (Casuh,
2009). Morio 61 ce 3aKJbYYHTH a C€ AOOUjCHH PE3yJITAaTH M3Y4aBaHHUX METCOPOJIOIIKUX
napamerapa y PenyOnmim CnoBeHHju TeHEpalHO IIOKJIAIajy ca pe3ylTaTHMa APYTUX
HCTpakHBaya Koju cy mpoydasany npoctop Esporne.
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3akibydak

AHanmnse 1moka3syjy Aa je y HOCIeOmBHX MeleceT U jeHy TOANHY JOIUIO 0 IopacTa
cpenmux (on 1,4°C/51r y JIJ no 2,4°C/51r y HM), makcumanuaux (ox 1,3°C/51r na KP mo
2,4°C/51r y IO) u muaumananx (ox 1,7°C/51r y HIC mo 2,9°C/51r y HM) roaumimux
TeMIIepaTypa Ba3/lyxa Ha CBUM aHAJIM3UPAHUM CTaHUIaMa. Taj pacT je HapOunuTO U3PAXKEH y
neTweM, npoirehHOM M 3UMCKOM mnepuony. TpeHmoBu cyma e(dEeKTHBHHX TeMIeparypa
Bazayxa on 5°C m 10°C mokasyjy CTaTHCTHYKH 3HAa4YajHE TPEHIOBE pacTa Ha CBUM
craHunama. TpeHIOBM TajaBMHA Cy Ha BelMHHM CTaHWIA HETaTHMBHU Ha TOAUIIBEM H
CE30HCKOM HHMBOY (OCHM jeCeHH) M 0e3 CTaTUCTHUKEe 3Ha4ajHOCTH. CTaTUCTHYKU 3HAYajHU
TPEHIOBU Maja KOJMYUHE MaJaBHHA Ha T'OJWIIBEM HHUBOY C€ jaBjbajy Ha craHuim bJb (-
273,0 mm/49r) u Mb (-139,2 mm/51r). ¥ TOKy ce30Ha CTaTUCTUYKU 3HAYajHH TPEHIOBH
CMamCHha KOJMMYMHE MaJiaBUHA Ce jaBJbajy caMO TOKOM Jieta Ha cranunama bJb (-44,7
mm/49r) u Mb (-34,0 mm/51r). Ha Behunm cranuna cy npuMeTHH TPEHIOBH pacta Opoja
JlaHa ca Mpa3oM Ha TOJUIIEM HUBOY, ald 0e3 CTaTUCTUYKE 3Ha4ajHOCTH. CTaTHCTHYKH
3HAYajHU TPEHAOBHM CMamema Opoja JaHa ca Mpa3oM ce jaBibajy Ha cranunama [10 (-61
nman/51r) u LIC (-55 mama/51r). Ca mopacTtoM Temmeparype Baszayxa y IOpacTy je |
MOTEHIIMjajTHa €BANlOTPAaHCIHpPAIHja YHjH j€ TPEHJ CTATHCTHYKH 3HA4YajaH Ha TOMUIIHEM
HuBoy Ha Behmuum cranmma (bmee, 150,0 mm/49r) u y TOKy CBHX CE€30Ha, OCHM jECEHHU.
Bonan OmiaHC MMa CTaTHCTHYKH 3HA4YajaH TPEHI cMamema Ha romummkeM (bmbe, -432,0
mm/49r) u ce30HCKOM HHUBOY (0CUM jeceHH) Ha BehuHu cTaHuIa.

Te3a 0 KIMMAaTCKUM IpPOMEHaMa Koja ce MpoBiayd Melhy CTpyYyHOM M HayqyHOM
JABHOCTH, HAPOUNTO TOKOM MOCIEABUX JBaJIECETaK roJ1Ha, Y 100poj MepH je morepheHa u
y pe3yjiTaTHMa aHallu3a CE30HCKUX U TOIUIILUX BPEIHOCTH W3y4YaBaHHX Iapamerapa y
PenyOnuim Crnosenuju. Hajselie mpomMeHe ce [eiiaBajy TOKOM JICTHUX, NpojchHUX U
3UMCKMX Meceld. Ycliel Tora ce y HapeaHOM paay, KOjU NpencTaB/ba HacTaBak
UCTpaXXMBama, MPUCTYIIO UCITUTHBAKY Kopenanyje n3mely MeTeoposIonKuX napaMerapa
W 1oJlaTaka o pa3Bojy Omipaka Ha Tepuropuju Pemyonuke CnoBenuje 3a nepuon ox 1961. no
2011. rogune.
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