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Abstract: Fires in nature are caused by moisture content in the burning material, which is dependent on the values
of the climatic elements. The occurrence of these fires in Serbia is becoming more common, depending on the
intensity and duration have a major impact on the state of vegetation. The aim of this study was to determine the
association between changes in air temperature and the dynamics of the appearance of forest fires. To study the
association of these properties were used Pearson correlation coefficients. The analysis is based on meteorological
data obtained from meteorological station in Negotin for the period 1991-2010. Research has found that the annual
number of fires, correlating with an average annual air temperature (p = 0.317, p = 0.21). Also, it was found that
the annual number of fires positive, medium intensity, correlate with the absolute maximum air temperature (p =
0.578, p = 0.26), but not statistically significant (p> 0.05).
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Introduction

Different regions and landscapes are not equally affected by fires. The possibility
of forest fire occurrence mostly depends on the level of moisture in the burning material,
soil and air. The trend of air temperature and precipitation affects the condition of the
burning material, as well as the possibility of fire occurrence. During the fire danger period,
high air temperature reduces the moisture content in the burning material, which increases
the probability of the occurrence and spread of forest fires. Extreme weather conditions with
very high air temperatures (over 35°C) lead to fast evaporation and drying out of the soil
and vegetation. Experts from the Canadian Forest Service in Ontario have concluded in their
study on the relationship between meteorological parameters and the occurrence of forest
fires, “The weather can cause a forest fire, and when it does, the weather controls its
behavior” (Wagner 1987).

Fires in nature have a seasonal character which makes it possible to predict their
appearance. The time period with average air temperatures above 10°C, when forest fires
can appear, is the fire danger period. A period of 1-4 months is a short fire danger period,
whereas a period of 5—-12 months is a long fire danger period (Chandler et al., 1983). When
the fire danger period is longer, forests are more at risk.

The quantitative effects of temperature on the occurrence of fires in nature are not
as developed as the influence precipitation has on it. It is proved that a certain time period
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with a deficit of rainfall, determined by the method of deficit and surplus rainfall coincide
with periods of occurrence of forest fires (Curi¢ et al., 2013). The aim of this research is to
determine the interdependence of air temperature and the risk of forest fire.

Research methods

For determining air temperature variation, the statistical analysis of the mean and
absolute maximum values of air temperature at the meteorological station Negotin
(@44°13'N. A22° 31'E. H=42m) is conducted for the time period from 1991 to 2010. In
order to determine the level of significance (p < 0.05), the ¥2 test is performed as a non-
parametric method.

The obtained data were processed in the program STATISTICA 10 (StatSoft,
2011). The input of data into tables and charts is achieved by means of the program MS
Office Excel, whereas the statistical analysis is conducted using the program SPSS ver. 15.0.
Using Pearson correlation coefficient, we have found a connection among the examined
parameters, as well as the levels of significance of those correlations. For determining
correlation strength, Cohen's scale of correlation coefficient values is used (1988):

e small correlation: 0.10-0.29,
e  medium correlation: 0.30-0.49,
e large correlation: 0.50—1.00.

Basic Characteristics of Air Temperature in Negotin

Temperature regime gives the basic characteristic the climate of an area, and a
direct or indirect effect on the value of other meteorological parameters. The complex
operation of high temperatures and periods of drought affects the vegetation (Spasov P.,
2003), there is a physiological weakening and drying plants. Harmfulness of the very high
temperatures in particular is based on the scorching or even on the drying plant, which can
lead to the destruction of certain plants (Milosavljevi¢ M., 1990).

The characteristics of air temperature on the territory of Negotin will be viewed in
terms of mean monthly and annual values of air temperature, as well as the absolute
maximum value of air temperature. Table 1 shows the mean monthly and annual values of
air temperature during different time periods (www.hidmet.gov.rs). On the territory of
Negotin mean annual air temperature is 12.2°C and is in the range of 10.8°C (1991) to
13.6°C (2007), the period from 1991 to 2010.

Table 1. Mean monthly and annual values of air temperature (°C) for different periods of the analysis for
the meteorological station Negotin

Month
Negotin

Period Year
1 2 3 4 5 6 7 8 9 10 11 12

1961-1990 | -1,1 1,1 5,5 11,8 [16,9 | 20,2 | 22,1 | 21,2 17,3 11,0 | 57|13 11,1

Mean value
1991-2010 | 0,9 2,3 7,0 12,4 | 18,1 | 21,9 | 23,9 | 234 17,3 | 11,959 | 0,9 12,2

The absolute | 1961-1990 | 18,1 [22.4 [26,8 | 30,6 |256 [256 [412 |374 [377 [312 | 256] 206] 412

maximum 1991-2010 | 21,0 | 22,3 | 26,6 | 30,4 | 355 | 41,2 | 42,6 | 39,3 355 | 3250232 | 17,8 42,6

*Republic Hidrometeorological Service of Serbia, Belgrade, Serbia (1961-2010)

Table 1 shows that the mean annual value of air temperature for the time period
1991-2010 is higher in comparison with the previous standard climate normal. The mean
monthly values of air temperature are higher during the vegetation period, when there is an
increased risk of forest fire. The warmest period is from July to August with the mean daily
tempereture above 23°C. It is worth noting that the absolute maximum air temperature is in
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July. Temperature extremes are becoming more prevalent (Kadovi¢ et al., 2007). Many
authors (Popovi¢ et al.,, 2005; Popovi¢, 2007) argue that the increase of annual air
temperature in Serbia started in 1982 and is still in progress.

The mean values of air temperature for specific seasons and during the vegetation
period are shown in Table 2.

Table 2. Mean seasonal values of air temperature in Negotin,°C

Spring Summer | Autumn | Winter Veg. period
Period Year
-V VI-VIII IX-XI | XI-II IV-IX
1961-1990 11.4 21.2 11.3 0.4 18.3 11.1
19912010 12.5 23.1 11.7 1.4 19.5 12.2

*Republic Hidrometeorological Service of Serbia, Belgrade, Serbia (1961-2010)

Observing the mean air temperature values from different time periods (Table 2), it
can be concluded that the annual average has increased by 1.1°C.

Analyzing temperature data from the weather station Negotin, the appearance of
mean daily temperatures as high as 10°C in February and March is evident, leading to a
prolonged vegetation period. For instance, during the last decade of the previous century,
the territory of Negotin saw a time period of 209 days with mean daily air temperature
values above 10°C, whereas during the previously analyzed time period 1961-1990, the
same period had lasted for 199 days (Table 3).

Table 3. Duration (start and end) of the period with mean daily temperatures of 10 and 15°C

Duration of
Place Period the period
(days)
. Above 10°C  Apr. 8-Oct. 23 199
Negotin
Above 15°C  May 3—Sep. 28 148

The annual temperature sum for the time period 1991-2010 is 4453°C. The
vegetation sum has the value of 3510°C. The elements with values higher by about 11.4% at
the annual level, or 6.7% during the vegetation period, have been examined in comparison
with the perennial average (1961-1990).

Based on air temperature values, we can determine different regional climate
zones. According to the average temperature during the vegetation period (GST,y,) Jones
(2006), which can be obtained from the equation X ((TpnaxtTmin)/2), the territory of Negotin
is classified within the limits of WARM (17-19°C). Using the equation (GST,,), we find
that the average temperature during the vegetation period is 18.3°C for the time period
1961-1990, that is 19.5°C for the period 1991-2010.

Air temperature determines the onset of certain phenophases in plants and, thus, the
moisture content in the burning material. Using the Huglin Index (HI), we can find the
heliothermal coefficient from the following equation:

X (7T, -1 T .—1
HI = Z[( med ,i 0);_( max, i 0)]k (1)

i=1.4

Where:
Tmea — mean daily air temperature
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Tmax — maximum daily air temperature
k — day length coefficient (varies with latitude, for p44.1° 46.0° - k=1.04)

Using the equation (1), we get HI=2143.4 for the period 1961-1990, that is
HI=2227.7 for the period 1991-2010. Based on the heliothermal index (HI, after Huglin),
the climate of the territory of Negotin can be described as a warm temperate climate (HI4 -
2100 -2196), or warm for the period 1991-2010. Karadzi¢ (2007) states that, due to the
change of air temperature, more frequent occurrences of tree pathogens are expected, which
increase the fire susceptibility of trees.

Results and discussion

The occurrence of fire on the territory of Negotin varies with the season. Figure 1
shows the number of outdoor fires throughout different months. As seen from the figure, the
majority of outdoor fires occur in August. The lowest number of fires occurs in December.
At the annual level, the highest number of fires was in 2000, and the lowest in 2005 (Figure
2).
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Figure 1. The number of fires in the municipality Negotin per month for the period 1991-2010
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Figure 2. The number of fires in the municipality Negotin, 1991-2010
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The dynamics of fire occurrence indicates the highest number of fires in the months
of July and August (Figure 1), which corresponds to the period with the highest average
monthly values of air temperature and the occurrence of the absolute maximum
temperatures.

Using the correlation coefficients, we have established a connection between the
examined parameters. The following charts (Fig 3,4) show the linear correlations between
the annual number of fires and analyzed climate factors for the time period 1991-2010.
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Figure 3. The linear correlation between the number of fires during the year and the mean annual air
temperature in Negotin for the period 1991-2010
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Figure 4. The linear correlation between the number of fires during the year and the absolute maximum air
temperature in Negotin for the period 1991-2010

The charts 3 and 4 show that the annual number of fires during the analyzed period
corresponds positively to the average air temperature and the occurrence of temperature
extremes during the year. On the basis of the value Spirman correlation coefficient was
found that the annual number of fires positively, medium intensity correlates with average
air temperature (p = 0.21), but not statistically significant (p> 0.05). The annual number of
fires, correlating with the occurrence of extreme air temperatures (p = 0.26), but also not
statistically significant. The results obtained from this research confirm the previous
research (Ralph, 1982; Westerling et al., 2006; Won et al., 2006; Won et al., 2010;
Zivanovié, 2010; Haire, 2009; Chandler et al., 1983) that found correspondence between the
highest number of fires in nature and high air temperatures together with the reduced daily
and monthly moisture content in the soil and burning material. However, reports about the
risk of fire in Europe do not indicate an increase in the number of forest fires in decades.
The results indicate that there is a statistical significance but it includes certain geographical
areas (Camia et al., 2008).
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Conclusion

The air temperature is an important climate element because it has a important role in
the global energy cycle. Characteristics of air temperature, high mean with strong extreme
maximum temperatures have an impact on the level of risk of forest fires during the year, due to
the faster warming and drying moisture of combustible materials. The correlation between the
number of fires and the air temperature is relatively weak and positive. At the annual level the
highest number of fire occurrence is 2000, which is associated with a mean annual air
temperature (13.1°C), extreme air temperatures (42.0°C) as well as with reduced rainfall during
the year (350.6 mm ). The occurrence of fire is most pronounced in August when the high mean
monthly values of air temperature (23,4°C) and high air temperatures from the previous month
(23.9°C), which affects the drying of combustible materials.

Monitoring air temperature is important in order to prevent the occurrence of fire in
nature. The previous and current temperature data, as well as predicting the short-term and long-
term variation of air temperature values, are very important for services in charge of forest fire
safety. Air temperature is significant for the level of humidity in the burning material and
determining the risk of forest fire. The values and variation of air temperature can indicate:

e time periods during the year with increased risk of forest fire;

e  areas susceptible to fire;

e areas that must be actively protected, and

e the need to raise the level of preparedness and coordination of the services in charge of
fire safety in order to take well-timed necessary precautions, as well as stay on the alert
for fire prevention and suppression.
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YTUHAJ TEMIIEPATYPE BA3JITYXA HA PUBUK ITYMCKHUX ITIOXKAPA Y
OINIIITUHU HEI'OTHUH

CTAHUMMUP )KMBAHOBUR', MIJIEHA TOLR? ", PAIOMUP UBAHOBUE’, HATALIAMAPTUFR BYPCAR’

'MVII Peny6nuxe Cpbuje- Cexmop 3a sanpedne cumyayuje, Odemere y Bopy, Bop, Cpuja
2 Vuusepsumem y Huuy- Tpupodno-mamemamuuxu daxynimem, Jenapmman 3a 2eoepadujy, Huw, Cpouja
*Vuusepsumem y Hpuwmunu ca cedummem y Kocosckoj Mumposuyu- Ipupodno-mamemamuuxu axyimen,
Jenapmman 3a ceocpagpujy, Kocoscka Mumposuya, Cpouja

Caskerak: Iloxapn y OPUPOAHM Cy YCIOBJBCHH CalpikajeM BIare y TOPHBOM MaTepujany KOjH y 3HATHO] Mepu
3aBHCH OJ] BPEJJHOCTH KIIMMATCKHX eneMeHata. IlojaBa mrymckux noxapa y Cpbuju je cBe ydecTainuja, a 3aBHCHO O
MHTEH3UTETY M Tpajarby MMajy BEIHKH YTHILA] HA CTame Bereranuje. L{usb pana je 610 1a ce yTBpAM MOBE3aHOCT
n3mMel)y mpoMeHe TeMIlepatype Ba3gyXa M IMHAMUKE I0jaBe IIYMCKHX HOXKapa. 3a HCTPAKHMBAIBE MOBE3aHOCTH
HCNUTHBAaHUX cBojcTaBa kopumtheHn cy IlupcoHoBH koeduIujeHTH Kopenamuje. AHanu3a je OasupaHa Ha
METCOPOJIOIIKIM ~TofalMa H00MjeHHX ca Mereopoyomike cranuie Herotmn 3a mepwony 1991-2010.
UctpaxuBameM je yTBpheHO 1na roguiismi Opoj MmoXkapa KOpEIHINE ITO3UTHBHO Ca IIPOCEYHOM TOAHMIIEOM
TemnepaTypom Bazayxa (p= 0,317, p=0,21). Takohe, yrBpheHo je na roauuimu 6poj moxkapa HO3UTHBHO, CPSABHM
HMHTEH3UTETOM, KOPEJIHMIIIE ca arcodyTHUM MaKCUMAaJIHMM TeMrepartypama Basnyxa (p= 0,578, p= 0,26), anu He u
CTaTHCTUUKH 3HadajHo (p > 0,05).

KibyuHe peun: TemnepaTypa Ba3ayxa, IIyMCKH Hoxap, koepuuujeHntn kopenanuje, Herotun, Cpouja

YBoa

PazmuunTe 007acTH W TPOCTOpHE LENWHE HUCY y HCTOj MEPH YTPOXKEHE OJ
mokapa. MoryhHOCT 3a HacTaHaK ITyMCKOT IOXKapa y HajBehoj Mepm 3aBHUCH Of cTama
BJare y TOPMBOM MaTepHjaly, 3eMJBHINTY W Ba3ayxy. TpeHA TeMIepaType Ba3ayxa U
Ia/laBiHa yTHYe Ha CTamke TOPHBOT MaTepHjaja a THME M MOTYhHOCT HacTaHKa moxapa. Y
TOKY MOKapHOT NepHOo/ia BUCOKE TEMIIepaType Ba3jlyxa CMamyjy ca/ipkaj Biare y ropuBoM
Marepujaiy, yciea 4era je Belnka BepoBaTHOha HacTaHKa M pas3BOja IIYMCKOI' IOKapa.
BpemeHckn excTpeMu ca BeoMa BHCOKMM TeMIieparypama Basayxa (mpeko 35 oll) he
JIOBECTH 10 Op30r McHapaBama M HCYLINBamba MoJUIore U cyllema Beretanuje. Excrieptu u3
Kananacke mymcke cinyx0e y OHTapujy y CBO0jOj CTyOuju O oOaHOCHMMa wu3Mehy
METEOPOJIOIIKUX MapaMeTapa M 10jaBe LIYMCKHX I10Kapa Cy 3ak/byduin: "Bpeme yTude Ha
[10jaBy IIYMCKOT TOXkapa, a Kaja Beh mokap HacTaHe, BpeMe yTHUYE Ha HETOBO MOHAMIame"
(Wagner 1987).

[oxxapu y mpupoIu Cy CE30HCKOT KapakTepa yuMe je Moryhe ypaguTw MmporHO3y
Moryher nojaBspuBama. [lepron ca cpenmsuM TemneparypamMa Bazayxa usHaza 10 oll, kaxa je
y mymu Moryha mojaBa moxapa, YHHHU TokapHHU nepuon. Ilepmox 1-4 mecenm je xpartka
ce30Ha moxapa a 5-12 mecermm je myra ce3zona moxapa (Chandler et al., 1983). Ilto je
MOXAPHU TIEPUOJ] TyXKH YIPOXKESHOCT LryMa je Beha.

KBanTHTaTHBHM eQeKTH TeMmmepaTrype Ha II0jaBy MOXapa y HPUPOIM HUCY
pa3BHjeHH Kao 3a YTHLaj aJaBuHa Ha OBY IojaBy. Jloka3aHo je aa ce oapelheHr BpeMEHCKH
nepuoan ca aeduUMTOM NanaBuHa, ojpeheHn nmomohy meroxa meduunTa M cypuuuTa
naJlaBiHa, MOKJIANajy ca NeproauMMa HacTaHka myMmckux noxapa (RAypuh m mp., 2013).
mss oBe cTynuje je na ce oapenn Meljy3aBUCHOCT TeMIepaType Ba3ayxa W PH3HK IIyma O
mmo’kapa.

MertopnoJoruja

3a yrBphuBame mpoMeHe TemIepaype Ba3ayxa, KopumheHa je CTaTHCTHKA CPehe
BPEOHOCTH H allCOJyTHUX MAaKCHMyMa TEMIIEpaType Ba3ayXa Ha METEOPOJIOIIKO] CTAaHWUIH
Herorun (¢44°13'H. 222°31'E; H=42m) y nepuoay 1991-2010. roxune. HuBo 3nayajHOCTH
(p <0.05) je onpehen, xopumrheH je y2 TeCT Kao HemapaMeTpHUCKa METO/a.
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Jlobujenn nopanu cy obpahenn y mporpamy STATISTICA 10 (StatSoft, 2011).

Tabene n rpaduuko npukasuBame nojaraka odasbeHo je kopuuthemem MS Office Excel
nporpaMa, a CTaTUCTHYKH MpOpadyHH cy BpmeHH mporpamoM SPSS, Bepsmja 15.0.
Kopumhemem IlupcoHoBor KoedwuimjeHTa Kopenanuje yTBphuBaHe cy Beze m3mely
UCIUTHBAHKUX Tapamerapa, Ka0 M HUBOM 3HAYajHOCTH THX KOpENATHBHUX ofHoca. [lpu
yTBphuBamy jauymHe KOpenamuja KOpHCTH ce AeduHUIja 3a BpeTHOCTH KoedwuimjeHara
kopenaryje o Cohen-y (1988):

e  kopenaruja manor HuBoa 0,10 - 0,29,

e kopenanuja cpeamer HuBoa 0,30 - 0,49,

e  xopenanuja Bucokor Hugoa 0,50 - 1,00.

OcHoBHe KapaKTepuCcTHKe TeMnepaType Basayxa y Herotuny

TemrepaTypHu peXHUM Jaje OCHOBHO oOO0elexje KINMH HEKOT IojApydja, Te
HOCPEJHO MJIM HEMOCPERHO Jeiyje M Ha BPEIHOCTH OCTAINX METCOPOJIOIIKHX Iapamerapa.
KoMmiiekcHO IenoBame BHUCOKHMX TeMIIepaTypa W IepHONy Cylle yTHYe Ha BereTalujy
(Cmacos II., 2003), nona3u 10 pu3HoIOIIKOT Ciiabihemha U cymema Onbaka. IITeTHOCT o7
BPJIO BHCOKE TeMIIEpaType II0YMBa HAPOUHUTO HA CHApYIICHY WM YaK Ha CyIIely OHbaka,
KOje MOJKe JJOBECTH TojeuHe Onibke Mo yHUIITeHa (MunocasbeBuh M., 1990).
Kapakrepuctuke temneparype Basayxa Ha nozapydjy Herotuna Ouhe carnenane Ha ocCHOBY
CpeAlBUX MECEYHHX M TOJMLIBUX TeMIleparypa Ba3lyXa Kao M alcoJlyTHUX MaKCUMyMa
TemriepaType Baszayxa. ¥ Tabenu 1 naTe cy BPEIHOCTH CPElbUX MECCYHHMX M TOIHIIEBUX
TeMmIepaTypa Bazlyxa y paszauauroM mnepuony (www.hidmet.gov.rs). Ha moxpydjy
Heroruna cpeama rogumma Temueparypa Bazayxa je 12.2°C u kpehe ce y panry ox 10.8°C
(1991) no 13.6°C (2007), nepuox 1991-2010.

Tabesna 1. Cpeame MeceyHe M TOAMIIE-€ BPeJHOCTH Temmepartype Basayxa (°C) 3a pasiuuuTte nepuoie
aHAJIM3e 32 MeTeopoJIoKY cTaHuy Herotnn

VY Tabenu 1 ce BUIM /1A je Ha TOJUIIEBEM HUBOY Beha cpeima ronilmba BpeIHOCT
Temneparype Basgyxa y mnepuonxy 1991-2010. y omHoCcy Ha mocieAmu CTaHAApAHU
KiuMaroJiomku neproa. Cpeame MeceyHe BpeHOCTH TeMIlepaType Ba3yxa cy Behe y Toky
Mecela BereTalloHor 1neprojia, kaaa je u nosehan pusuk ox noxkapa. Hajrorumju nepron
je jynun-aBrycr ca cpeiis-OM JTHEBHOM TeMneparypoM BuiioM o 23°C. Bpeau 3anasutu ja je
arcoNlyTHM MakCHMYM TeMIIepaType Basz[yxa y TOKy Mecena jyna. TemrepaTypHH eKCTpeMH
he ce Bume nohm mo m3paxkaja (KagoBmh u nmp., 2007). Muoru ayrtopu (I[Tomouh u
Ip..2005; ITomosuh, 2007) yka3yjy &a je pacT roguinmke Temmeparype Basmyxa y Cpouju
3aroueo 1982. romune, u 1a u gajee Tpaje.

Cpenme BpeIHOCTH TeMIlepaType Basiyxa 3a I0jerHa TOIUIkba 100a U TOKOM
BETETaIlMOHOT TIepHoJia Cy NpHKa3aHe y Tadenu 2.

TaGena 2. IIpoceuna ce3oHcKa Temmneparypa Ba3ayxa y Heroruny, °C

CarnenaBajyhin cpefmbe Temreparype Basayxa y pasIHduTHM Hepuonuma (tadena
2), MOke ce 3aKkJbydnuTd noBehame roaummux npoceka ox 1,1°C.

AHamm3upajyhu TemmepaTypHe IMOJaTKe Ha METEOpOJIONIKO] CTaHwiu HeroTwH
yodaBa ce I0jaBa CpeImbiX JHEBHUX TemnepaTypa ox 10°C u y mecennma ¢edpyap u Mapr,
HITO JIOBOJHM 1O AYXKEr BEreTalMoHOr mnepuoza. IlpumMepa paaM, 3a mocielmby JACLCHU]Y
HpoLUIOT Beka 3a mojapyyje HerotuHa niepron Tpajara ca CpeilbMM THEBHUM TEMIIEpaTypa
Bazmyxa u3Hag 10°C je 209 mana y omHOCY Ha paHHWje HCTpakuBaHU mepuon 1961-1990.
roz. xana je nepuon 199 nana (tadena 3).
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Tabena 3. Tpajame (mo4erak U Kpaj) mepuoja ca cpeIlhbUM JHeBHHUM TeMmnepatypama ox 10°C u 15°C

Tomumma Temreparypra cyma 3a mepuon ox 1991. mo 2010. romwHe W3HOCH
4453°C. Bererannona cyma uma BpeaHocT o 3510°C. V mopehemy ca BUIIETOIUITHIM
mpocexoM (1961-1990) mcrmtuBanu eneMeHTH MMajy Behe Bpemnoctd 3a oko 11,4% Ha
TOJWIIHEM HUBOY, OHOCHO 6,7% y TOKY BET€TaIllIOHOT ITePHOAA.

Ha ocHoBy BpeaHOCTH TemIepaType Ba3ayXxa MOTY C€ OApEIUTH KIMMarcka
noapydja oxpehene oOmactu. Ilpema mnpocedHO] TeMmIepaTypd TOKOM  BETETAl[IOHOT
nepuona (I'CTagr) Jones (2006), koja ce oapehyje nzpazom X ((Tmax+Tmun)/2), noapyyje
Heroruna ce cpcraa y rpannnama TOIIJIA (17-19°C). Kopumhemem nzpasza (I'CTasr)
n3padyHaBa ce Jla je NMpocedyHa TeMIlepaTypa TOKOM BereranuoHor mnepuoxaa 18,3°C 3a
nepuon 1961-1990, ognocro 19,5°C 3a nepuox 1991-2010.

Temmneparypa Ba3myxa ofpelyje moueTak HacTyma mojeInHuX ¢genodasza Onpaka a THME U
caapkaj Biare y ropuBoM Matepujaiy. Ilomohy XyrmuHoBor uanekca (HI) m3pauynasa ce
XEIIMOTEPMUIKH KOSPUITHjEHT, TpeMa jeTHAYHNHN

W (T, . —10)+(T_. . .—10
H] — Z[( med ,i )2( max, i )]k

i=1.4

rme je:

Tmed — cpenma JHEBHA TeMIlepaTypa Bazayxa

Tmax - MakcuMallHa JHEBHA TEMIIepaTypa Ba3ayxa

K- KoeUIMjeHT ayXKnHe AaHa (Bapupa ox reorpadceke muprae, 3a 44.1° 46.0° - k=1.04).

Kopumhemem jemnaunbe (1) uspauyHaBa ce ma je HI = 21434 3a mepuon 1961-1990,
oxnocHo HI = 2227,7 3a mepuon 1991-2010. Ha ocHoBy xemuotepmuakor uHaekca (HI mo
XyrieHy) KiuMa HETOTHHCKOT MOJpydja c€ MOXKE OKapaKTepHCaTH Kao YMEpPEHO TOoIuia
kmuma (HI4 - 2100 -2196), omHocHo Torma 3a mepuox 1991-2010. Kapanmh (Kapanwuh,
2007) maBomu ma 300T TMpOMEHE TeMIIEpaType Ba3dyxa OUYeKyjy c€ M ydecTaldje IojaBe
MOjeIUHKUX TPOy3poKoBaua Oosectu koj napeeha, yume ce moBehaBa OCETJHUBOCT Ha
noxape.
Pesyararn n quckycuja

IlojaBa moxapa Ha moapyd4jy ommurtuHe HerotuH je pasziauumra o nepuona Ao
nepuosna. Ha rpacuxy 1 je npuxazan Opoj moxkapa y onumruau Herotun no meceruma. Ha
CIMIM ce yoyaBa Ja je HajBehm Opoj HacTammx mMoXapa Ha OTBOPEHOM IPOCTOPY y TOKY
aBrycta. Hajmamu Opoj oBe mojaBe je y nmeremOpy. Ha rommmmem HuBOy, HajBehm Opoj
moxkapa je 6mo tokom 2000. rogmuae a HajMamu 2005. roaWHE HA TEPUTOPHjU OIIITHHE
Herorun (rpadux 2).

I'padmx 1. Bpoj noxkapa y Onmrunu Herotun no mecenuma 3a nepuoa 1991-2010.

I'pa¢uk 2. Bpoj noxkapa y onmrunu Herorun 3a nepuog 1991-2010.

JlunamMuka HacTaHKa IOkapa yKa3dyje Ha IOKIamame mepuoia Hajseher Opoja
mmokapa y IepHoay Mecema aBrycra W jyHa, (rpaduk 1), mro ce momymapa ca IepHOIOM
KaJa Cy HajBUILIE BPEIHOCTH CpEIbMX MECEYHUX TeMmIepaTypa BasayXxa U IOjaBe
arcoJyTHUX MaKCHUMAITHUX TEMIIEPaTypa.

Kopumhemem koeduuumjenata kopenanuje yrBphuBane cy Bese wusmely
ucnuTHBaHUX mnapamerapa. Ha rpadunuma 3 u 4 mnpukasaHe cy JMHEapHE KOpejaluje
roauimker Opoja moxapa M Cpelbe TOIUIIbBE TEMIepaType Ba3ayxa y onmTHHu Herotun
3a nepuon 1991-2010.
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I'padux 3. JIluneapna xopeiaanuja uzMel)y 6poja mo:xapa u cpeame roguilme TeMepaType Baayxay
Herotuny 3a nepuoa 1991-2010.

I'padux 4. Jluneapna xopesanuja uzmel)y 6poja moxapa u ancoJiyTHe MaKCHMAJIHe TeMepaType Ba3ayxa y
HeroTuny 3a nepuoa 1991-2010.

I'padunm 3 n 4 nmoxasyjy /1a HOCTOjU IIOBE3aHOCT TEMIIEpaType Ba3llyXxa U 10jaBe IMIYMCKUX
mokapa y rmocMmarpaHoMm nepuwoay. Ha ocHoBy Bpeanoctn CrupMaHOBUX KOepHUITHjEeHTa
Koperanuje yTpeheHo je ma roaummsy Opoj moXapa MO3HTHBHO, CPEOHAM HHTCH3HTETOM,
KOpeNMIIe ca MPOCeYHOM TeMmIeparypoM Baszmyxa (p= 0,21), amum He W CTATUCTHUYKH
3Ha4ajHO (p>0,05). ['ogummu 6poj moXxapa KOpemHiie MO3UTUBHO Ca M0jaBOM €KCTPEMHHX
Temneparypa Ba3ayxa (p=0,26), anu Takol)e HE ¥ CTATUCTHYKU 3HAYAjHO.

JlobmjeHn pe3ynTaTH OBOT WCTpakWBama MOTBphyjy wucTpaxkuBama (Ralph, 1982;
Westerling et al., 2006; Won et al., 2006; Won et al., 2010; Zivanovi¢, 2010; Haire, 2009;
Chandler et al., 1983) nma mocroju moxmynapHocT HajBeher Opoja IIYMCKHX IIOKapa ca
MEpUOUMa Ca BHCOKHM TEMIICpaTypaMa Ba3lyXa M JHCBHUM M MECCYHHM CMambCHUM
caJpyajeM Biare y 3eMJbHIUTY U TOPUBOM MaTepHjainy. MelyTum, U3BemTaju 0 pU3HKy O
noxapa y EBporm He ykasyjy Ha mopact Opoja IIYMCKHMX HOXKapa MOCJIEIbUX JCLeHH]ja.
Pesynratn ykasyjy Aa NOCTOjU CTAaTHCTHMYKAa 3HAYajHOCT ajiM oHa oOyxBara oxpeleHe
reorpadcke oomactu (Camia et al., 2008).

3ak/byuak

TemrmepaTypa Ba3iyxa je BakaH KJIMMATCKU €JIEMEHT, jep MMa BeoMa BaKHY YJIOTYy
y r100aJHOM  EeHepreTckoM LuKiIycy. KapakTepucTHke TemIieparype Ba3ayXa, BHCOKE
CpeAle BPEAHOCTH Ca M3PAKEHUM EKCTPEMHHMM MAaKCHMAJHUM TeMIlepaTypama, HMmajy
yTHIa] HAa HUBO PHU3MKa O] LIYMCKHMX IOXapa y TOKy TrojauHe, 300r OpiKer 3arpeBama U
UCYIIUBamE Biare ropusor Marepujana. Kopenamnuja namel)y 6poja noxkapa u remneparype
Ba3ayxa je penaTMBHO ciaba u mo3utuBHA. Ha rogummem HuBOY Hajehm Opoj mojaBe
noxapa je 2000. roguHe, MITO ce MOBE3Yje ca CPEAHOM FOJUIIBOM TEMIIEPATYpPOM Ba3ayXxa
(13,1°C), ekctpemHnM Temneparypama Basayxa (42,0°C) kao U ca CMambeHUM KOJIMIMHAMa
nafaBuHa y Toky roguse (350,6 mm). [lojaBa moskapa je HajBHIIE H3pakeHa Y TOKY aBTycTa
KaJla Cy BUCOKE CpEIhe MECETHE BpEHOCTH TemIeparype Bazayxa (23,4°C ) kao u BUCOKe
TeMIlepatype Bazayxa u3 mpeaxomgHor mecena (23,9°C), mTo yTHde Ha CyIIeHe TOPHBOT
MaTepujana.

MOHHUTOPHHT TeMIlepaType Ba3/lyxa je 3Ha4ajHO Yy NMPEBEHTHBHOM JICNOBalby Ha
3alITUTH TIpUpoAe ox Tokapa. [logamy mNpouumMX M TPEHYTHUX BPEJHOCTH, Kao |
npenBuhamba KpaTKOPOYHOT M JYTOPOYHOT XOJia BPEIHOCTH TEMIEpaType, Cy O] BEJIHKE
BR)XHOCTH HaJISKHUM CIIy)kOaMa 3a 3alTUTY LIyma of Hoxapa. Temmeparypa Basayxa je
O]l 3Hayaja 3a CTame BJlare y TOPMBOM MaTepHjaly u oxpehuBame CTeNneHa ONMacHOCTH O
noxapa y npupoau. Bpennoctu Temneparype Bazayxa ykasyjy Ha:

- Iepro/ie y TOKY TOJIMHE KaJia je noBehana onacHOCT mojase mnoxapa;

- IPOCTOPHE IIEJIMHE MOTO/IHE 32 HACTAHAK I10XKapa;

- IPOCTOPHE IIETHHE KOje& ce MOPajy CHEPTUYHO IITUTUTH, 1

- notpedy mnoju3ama Ha BUIIA HUBO MPHIPABHOCTH U OPraHH30BAHOCTH HAJICHKHUX
CITy0M Jja U3BpIIIe OJIarOBpeMeHO TIOTpeOHE Mepe U Palibe y MPEBEHTUBHOM JIENTy, Kao | 3a
TPEHYTHY OpjeHTalNjy IPUINKOM Mpeay3uMama Mepa 3a CIpeyaBame U ralemhe moxapa.

Jlurepatypy BUIETH Ha CTpaHu 72.
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