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Caxkerak: Y 0BOM pajly Cy aHaJIM3UpaHe MUHMMAJIHE THEBHE TeMrieparype nomohy knumarckor unuaekca TN10p,
Tj. Opoj TaHa y TONMHH ca MHHEMAJTHOM JHEBHOM TEMIEpaTypoM Koja je Mama of 10-or mepreHTuna (T3B. XIagHe
Hohm). AHanmse cy palene 3a nepuon 1949-2009. rox. 3a beorpan u Hui, kao u 3a nposehny, JeThy, jecemy U
3UMCKY Ce30HY. YTBplEHO je Ja ancoiyTHe MHHHMAllHE TOAMIIBLE TEMIIEpaType BasdyXa pacTy, M TO BHILUE Y
Beorpany nero y Humy. ¥V cBuM cezonama Opoj xiaanux Hohu ce cmamyje. Y beorpany je 3abenexen Behu najg
Opoja xnagHux Hohu, Hero y Humry. Hajsehu maz je Ha roauiimseM HUBOY, JIOK je Y jeCeHhO0j CE30HHU CMambeHe Opoja
XJIaHUX HONHM 3HATHO Makbe.

KibydHe peun: MuHUManHe Temneparype, kinumarcku uaaexkc TN10p, Tpenn, cesoHa

YBoa

TokoM sBajseceTor Beka TEMIIEpaTypa Ba3jyxa je Imopacia y MHOTHM JIEJIOBHMA
EBpone (Houghton J.T. u ap., 2001). Ctona npomeHe Temrieparype je Hajeeha y mocieamoj
yerBpTHHU ABaneceTor Beka (Klein Tank A.M.G. u Koénnen G.P., 2003). IIpensuba ce na he
Ce 3arpeBalbe¢ HACTABUTH U BepoBaTHO he Outu mpaheHo mnpoMeHamMa y EKCTPEMHHM
BpEMEHCKHM M KiuMmarckuM norahajuma (Houghton J.T. u np., 2001).

PagHa rpyma 3a JeTeKIMjy KIMMArcKux mnpomeHa CBeTCKe METEOpOJIOIIKe
opranmzamyje — Komucnja 3a xmumaronornjy (WMO — CCL), Ha OCHOBY MCTpPa)kKHBa4KOT
mporpama o BapujabmirHOCTH M mpoMerspuBocTH KiuMme (CLIVAR; Peterson T.C. u mp.,
2001) je mpemopyumna ymoTpeOy KIMMATCKHX HHAEKCAa OasMpaHWX Ha TEMIIEpaTypud M
nagaBuHama. OBU MHJIEKCH Cy NMPOYy4YaBaHH 3a paslIMuuTe JIEJIOBE CBETa Kao Ha IpUMeEp,
EBpony (Klein Tank A.M.G. u Kénnen G.P., 2003; Bartholy J. u Pongracz R., 2007) u
Jyxny Amepuky (Vincent P. u ap., 2005). Jeman ox tux unnmekca je 1 TN10p koju je
kopuiihieH y oBoM pany. AHanusa temneparypror uaiaekca TN10p je ypahena 3a rpagose
beorpan u Hum.
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Pan npencrassba pesynrare uCcTpaxkuBama npojekra 176013 koju ¢puHancupa MUHHCTApCTBO 3a MPOCBETY M HAYKY
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Kmuma y Beorpamy m Humy je koHTnHeHTanHa (Beha romumma aMrummTyna
TeMIepaType y OJHOCY Ha MapUTHMHHM THII, Beha KOJIMYMHA TajaBHHA JICTH HEro 3UMH).
MuHuManHe AHEBHE TeMIlepaType Cy Y jaHyapy WM JIeneMOpy, a MakCHMajHe HEBHe
TeMIlepatype y jyidy WIM aBrycTy. 3a aHaiu3y cy KopumheHH momany O MHHHMaTHUM
JHEBHUM TeMIepaTypaMa Bazayxa 3a nepuon o 01.01.1949. ron. no 31.12.2009. rox., nox
cy Yukamesuh M. u Tommh U., (2009) ananusupane AHEBHE BPETHOCTH MHHUMAIHUX
3UMCKHUX U MaKCUMaJHUX JIETHUX TemrepaTypa y beorpaay 3a nepuoa 1936-2003. roz.

[IpocropHy pacnozpery MHUHUMaIHHUX Temneparypa y Cpo6uju 3a mepuon 1990-
2005. je mpoyuaBao Anhenkosuh I'., (2009). YcTaHOBHO je Aa TOCTOjU MEpHIUjaHCKA,
yIopeHNYKa ¥ BHCHHCKA 3aKOHOMepHOCT. Cpelbe TOAMIIbEe MHUHUMAIHE TeMIeparype
omanajy ox ceepa (mpeko 6°C) ka jyry Cpouje (ucmox 5°C), mOK of 3amaja Ka UCTOKY
Cpeamy MUHUMYMH HE3HATHO pacTy. M3yserak je Jloznuna 360r ¢enckor edekra (dynuh
B. u Munosanosuh b., 2006). Cpenmbe MUHUMAaIHE TeMIlepaType Onajajy M ca IopacToM
HaaMopcke Bucuze 10 0,3°C Ha Konaonuky.

Meton pana

3a CTaTHCTHYKY aHamu3y Cy KopumheHe MHUHHMAaJHE JHEBHE BPEIHOCTH
TeMIlepaType Ba3[yXa ca [[Be [JJaBHE METeOpoJIomKe cTaHuIe: beorpan (HaaMopcka BUcHHa
- 132 m, reorpadcka mupuHa - 44°48° N, reorpadcka ayxuna 20°28” E) u Humr (201 m,
43°19'N, 21°54° E), koje penpe3eHTyjy B¢ 00JacTH pa3IuIuTe KOHTHHEHTAIHOCTH KIIHME.

Wunexc TN10p ce neduumme kao Opoj maHa ca JHEBHOM MHHHMAIHOM
TEeMIepaTypoM Koja je Mama oj 10-or neprientmna (xaaane Hohu). AHanuse cy ypaleHe 3a
nepuon ox 1949 — 2009. ron. kao u NojeMHAYHO 3a mposichHy (MapT, anpui, Maj), JCTHY
(jyn, jyn, aBrycr), jecemy (cenrembap, okTobap, HoBeMOap) M 3UMCKy (nenembap, janyap,
(hebpyap) ce3oHy.

[epuenTtuny cy padyHaTH TOCeOHO 3a CBakM JaH y ronuHu. Ha mpumep, npso cy
W3/BOjeHE MHUHHMMAJIHE TeMIlepaType 3a IpBH jaHyap 3a CBE TOJHHE, HU3 je COPTUPAH Y
pactyhu u onpeleH je meceTw mepUeHTHI. AHAIOTHO je ypaljeHO 3a cBe ocTalie JaHe Y
TOAVMHH. 3aTHM je n3padyHaT Opoj JaHa y TOJMHM ca MHHHMAIHOM TEMIIEpaTypoM Koja je
Mama Of JeCeTOr IEePLEeHTHIA, TAaKO LITO Cy yrnopejuBaHe MUHUMAIHE TeMIlepaType 3a CBe
IIpBE jaHyape ca JIeCeTUM MEPIICHTIIIOM 3a IIPBH jaHyap, U pexom 1o 31. nememOpa.

OapehuBame Tpenaa

IIpucycTBO WM OACYCTBO TpPEHAA KOJ MHHHMAJIHHX TEMIleparypa y HH3Y
onpeleno je momohy Mann-Kendall-osor Tecta kopucrehu cratuctuky t (Kendall M.G. u
Stuart, 1., 1976; Manummh J., 2002) koja je nedpuHucana Kao:
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rie je n; 0poj BpemHOCTH BehHX O i-T€ BPEAHOCTH Y IOAHU30BUMA O] N TPOMEHJbUBUX.

Jla Ou ce ucnuTaia 3HA4YajHOCT OBE CTATHCTHUKE, Mopeleme ce BpIIH ca:
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rae je t, eJbeHa BepoBaTHoha ["aycoBe pacmogene 3a mBoctpanu Tect (WMO, 1966).

Jluneapuu TpeHn je oxapeheH MeTonOM HajMamuX KBajpaTa. Y3ero je a=5% u crora
tg=1,96. Ykonuko je M > ‘(T),‘ Tajia MOCTOj! TPEHA 3HadajaH Ha 5% HHUBOY.



VY pany cy mpBO aHaNM3UpaHe ancojyTHE MHUHHMAJIHE TOAMIIE TeMIepaType
Baznyxa 3a beorpang u Hum, 3a mepuox 1949-2009. roa. Ha ci. 1 myHOM JjmHHjOM Cy
IMpUKa3zaHe arcCoJdyTHE MUHHUMAJIHC TOJUINLEC TEMIICPATYypEe BasAyXad, a HCHOPEKUIaHOM
JIMHUJOM TpPEH]| alCONyTHUX MHHUMAIHUX TOAMIIBUX TemrepaTrypa (100ujeH JHHeapHOM

perpecujom).

VY Beorpaay moctoju MO3UTHUBAH TPEH/, Tj. TCHACHIIMja J1a allCOTyTHE MHHAMAITHE
TOAMIILE TEMIleparype Basayxa Oyny y najbeM mopacty. Y Humry je ocMoTpeH Mambu
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AHanu3a pesyJiTata

ropacT MUHMMAJTHUX TemIiepaTypa Hero y beorpany.
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Cauxka 1. AncosryTHe MUHUMAJIHE TOAMIIIE TeMIepaType Ba3ayxa 3a nepuoa 1949 — 2009. roa. 3a:

a) Beorpan, 6) Hum.



JlHEeBHM MUHMMHUMYMH TeMIIEpaType Ba3jayxa 3HATHO UCIIOJ HOpMAJie Ce jaBibajy Y
TOKY 3uMe, Hajuyenrhe MpH CHHONTHYKHM CHUTyalldjaMa KaJa je U3pa3uT aHTHIUKIOH HIIH
KaJl TpeOCH BHCOKOT BasJyIIHOT mpuTUcKa jpocre u3nan Cpouje. MurepecanTHo je na cy
CJIMYHU YCJIOBH KapaKTEPUCTUYHU U 3a JIETO, C TUM IITO ce Taja Hajuenihie pajau o rpedeny
CCBEPHOATIIAHTCKOT a He CHOMPCKOT aHTHIMKIOHA. Tpeba HAMOMEHYTH Jia HUCY PETKe HU
30HAJIHE CUTYyaIlMje KaJa ce MOjaBbyjeé MUHUMAJHA TEMIICPaTypa 3HATHO MCIIOJ HOpMalie

(PagunoBuh B., 1981).

ArnconyTHe MUHHMAJIHE TeMIlepaType 1o Meceruma 3a nepuop 1949-2009. rox. y
beorpagy m Humry cy mpukasaHe y Tabemu 1. JacHO ce youaBa Ja Cy MHHHMAHe
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TeMIlepaType y CBUM MecennMma Buiie y beorpany sHero y Humry.

Tab6esa 1. AnicojiyTHe MHHHMAJIHe TeMIlepaType 110 Meceluma 3a nepuoa 1949-2009. roa.

y beorpany u Humy.

Cauka 2. Bpoj 1aHa y roiMHM ca MUHUMAJIHOM THEBHOM TeMIIepaTypoM MamoM o 10-Tor nepueHTu/Ia 3a:

a) Beorpan, 6) Hum.

1 11 111 I\% \ VI | VII | VIII IX X XI XII
Beorpan | -21,0 | -20,5 | -124 | -34 | 04 | 46 | 89 6,7 0,6 | -4,5 -8,0 -15,1
Hum =237 | 21,6 | -13,2 | 5,6 | -1,0 | 4,2 | 4,1 46 | 22 | -6,8 | -14,0 | -16,6
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ATICONYTHH MHHHMYM TeMIIepaType IpelcTaBlba Mo0ap IMOKa3aTelb IOCTOjama
octpsa Torutore. Anhenkosuh I'., (2006) je mopesnehu arnconyTHe MUHUMAITHE TEMIIEPAType
y beorpany m meroBoj oKkomMHM Hamao jaa je Hajeha pasnmka y jemHoM Meceny (Y
(ebpyapy) u To y omHocy Ha Illabar (y Beorpany -15,4°C, a y lammy -30,0°C), mok je
ancoyTHH MUHEMYM 3a mepuon 1961-1990. y beorpamy (-21,0°C) 3a 5,4°C wm3Hag
HajBUIICT MHHUMYyMa Ha ocTannM craHunama (Bemuko I'pagumre -26,4°C). Pa3nuke cy y
JETHUM MHHUMYMHMa 3HATHO Mame O] 3UMCKHX, INTO je pe3yiaTaT HHTCH3WBHH]jE
AHTPOIIOTEHE MPOAYKIMje TOIUIOTe TOKOM 3uMme. YHkameuh M., (1994) je ymopehuBana
cpeame MUHUMAJIHE TeMIlepaType y LeHTpy beorpajga m Ha craHunama y PagmunoBuy u
TamuaBu 3a nepuon 1970-1989. rogune u yTBpaMia a MHTEH3UTET OCTPBa TOILIOTE IO
OBOM TIOKa3aTespy u3HocH 2 10 3°C.

3atuM je aHamu3upaH KIUMarckd uHaeke TN10p mo rommHama, a MOTOM M IO
ce3oHama. Ha cnunm 2 je myHOM JMHHMjOM NpeAcTaBJbeH TemrepaTypHu unaekc TN10p, a
UCTIpEKHJaHa JIMHUja je perpecroHa mpasa. YTBpheHo je na ce Opoj xmamHux Hohm y
TOJMHU CMamyje. Y o0a rpajia MmocToju TeHACHIMja KOHCTAaHTHOT Maaa Opoja Xiaaux Hohw,
anu je Behu may O6poja xnaxHux Hohu y beorpany Hero y Humry.
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Cauka 3. Bpoj 1ana y roimHu ca MHHHMAJIHOM JHEBHOM TeMIlepaTypoM MamoM o1 10-Tor mepuenTuIa 3a
npoJiehHy ce3ony 3a: a) beorpan, 6) Hum.
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Cuamka S. Kao Ha caimum 3, aJiu 3a jecerwy Ce30HY.
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Cmuke 3, 4, 5 u 6 mpukaszyjy Opoj JaHa y TOAWHH Ca MHHHMAJTHOM JTHEBHOM
TEeMIIepaTypoOM MamOoM O AeceTor nepuenTmia (1j. naaekc TN10p), mocebHO 3a mponehny,
JeTHY, jecelby 1 3UMCKY Ce30HY, 3a rpanose beorpan n Hum, pecniekTiBHO.

OsHake Cy 3a CBEe YETHPH CIMKE HCTe, ITyHa JIMHHUja MPEACTaBba TEeMIEPaTyPHH
unnekc TN10p, a ucnpekuaHa JIMHHja PETPECHOHY TpaBy. AHaIu30M je M0OHjeHO na
NIOCTOjH 3HayajaH HeraTWBaH TpeH] (Ha 5% HHMBOY 3HA4ajHOCTH) 32 CBE CE30HE, OCHM 3a
jeceH y oba rpana u 3uMu y Hunry, nako u Taga 6poj XagHux HohM omaja, IITO Ce BUIH Ha
CJI. 5 1 6, Majia y 3HaTHO Mam0j MEPH HETO 3a OCTaJle CE30HE.

3akibyyak

Crynuje Ha riobamnom (Frich P. n np., 2002) u eBponckom (Klein Tank A.M.G. n
Koénnen G.P., 2003) HuBOY O €KCTpEMHHM KJIMMATCKHM HWHAEKCHMA TOKa3yjy [a je TPeH[
MH/IEKCA MUHMMAQJIHHX TEMIepaTypa IMOcJeIula TI00aTHOT 3arpeBama. Y OBOM pPafy je
M3BpIIECHA aHANIN3a MUHUMAJIHUX JHEBHHUX TEMIIEpaTypa moMohy TeMmepaTypHOT MHIECKCa
TN10p 3a mepuom 1949-2009. Ananmsa je ypahena 3a rpamoBe beorpag um Humi, Ha
TOJMIIEM HHUBOY, Ka0 M MOCeOHO 3a cBe ce3oHe (mposehHy, JIETHY, jeceby U 3UMCKY).
I'enepanHuM npersieoM paga MOXKe Ce 3aKJbY4UTH Ja:

e ArnconyTHe MUHHMMAllHE TOIMIIEE TeMIleparype cy y mopacty y beorpamy u

Humy;

e MunumManHe TemiiepaType y CBUM Mecenuma cy Buie y beorpany Hero y Humy;

e TNI1Op, 1j. 6p0oj naHa y TOJMHM Ca MHHUMAJIHOM TEMIIEPaTYpOM MamOM O]l
JIECETOT TIEpLEHTIIIA Ce CMambyje Ha TOAWIIKBEM HHBOY M Yy CBHM CE€30HaMa, IITO
3Ha4W Ja ce Opoj XxnagHux HohM cMamyje U To Bulie y beorpany nero y Humry;

e Haj3navajauju mag Opoja xmagHux HoOhM 3a0enekeH je Ha TOOUINEEM HUBOY, Y
mposehe u reto u 'y beorpany n Humry;

e V jecen Opoj ximagHuX HOhM MMa BeoMa MaJd aj, 3a 00a rpana;

e 3uMU je HeTaTWBaH TPEHJ 3HauyajaH Ha 5% HuBOY 3a beorpan, nok y Humry tpenn
HUje 3Ha4JajaH.

VY3umajyhu y 003up cBe HaBEeIEHO J0JIA3UMO 10 3aK/bydyKa Ja ce Opoj XJIamaHux Hohwu
MHOTO BHIIE cMamyje y beorpany Hero y Hurny, mTo acorupa Ha yTHIA] TPajCcKor OCTpBa
TOIUTOTE (BEJTMYUHE Ipajia U Opoja CTAHOBHHUKA).
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Abstract: The present work is an analysis of the daily minimum temperatures during the period 1949-2009 in
Belgrade and Ni$ using the climate indice TN10p, i.e. a number of days per year with the minimum temperature
less than the 10™ percentile (cold nights).

A positive trend of the absolute minimum temperatures is found in Belgrade and Ni§. It is calculated that the
TNI10p, i.e. number of cold nights decreases. A greater decrease of number of cold nights is recorded in Belgrade
than one in Ni§. The greatest decrease is observed on the annual basis, while smaller decrease is observed in
autumn.

Key words: minimum temperatures, climate indice TN10p, trend, season

Introduction

Surface air temperatures in most European regions have increased during the
twentieth century (Houghton J.T. et al., 2001). The European rate of change has been
highest in the last quarter of the century (Klein Tank A.M.G. and Kénnen G.P., 2003). The
warming is projected to continue and is likely to be accompanied by changes in extreme
weather and climate events (Houghton J.T. et al., 2001).

The list of indices for surface data based on temperature and precipitation are
recommended by the joint working group on climate change detection of the World
Meteorological Organization—Commission for Climatology (WMO—CCL) and the Research
Programme on Climate Variability and Predictability (CLIVAR; Peterson T.C. et al. 2001).
These indices are analyzed for various parts of the world, for example, for Europe (Klein
Tank A.M.G. and Koénnen G.P., 2003; Bartholy J. and Pongracz R., 2007) and for South
America (Vincent P. et al., 2005). One of these indices is the TN10p indice used in this
study. An analysis of the temperature indice TN10p was done for Belgrade and Nis.

Climate of Belgrade and Ni$ is moderate continental (with larger amplitude of
temperature than in the maritime type and greater precipitation in summer than in winter).
The maximum daily temperature occurs in July or August, while the minimum one occurs in
December or January. In this analysis, the daily minimum temperatures during the period
1949-2009 were used for the analysis, while Unkasevi¢ M. and Tosi¢ 1., (2009) analyzed the
daily minimum winter and maximum summer temperatures from 1936 to 2003 in Belgrade.

Andelkovi¢ G., (2009) analyzed spatial distribution of the absolute minimum
temperatures in Serbia during the period 1990-2005. He found that a regularity of
temperature change exists with geographical latitude, longitude and with height. The annual
mean minimum temperatures decreased from north (above 6°C) towards south of Serbia
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(about 5°C), and slightly decreased from west to east. Only exception is Loznica because of
the fenn effect (Duci¢ V. and Milovanovi¢ B., 2006). In addition, the mean minimum
temperatures decreased with hight up to 0,3°C at Kopaonik.

Method used

The observations were taken in Belgrade (¢9=44°48'N, A=20°28'E, #=132 m) and
Nis (¢=43°19'N, A=21°54'E, #=201 m) from the Ist January in 1949 to the 31st December
20009.

The indice TN10p is defined as the number od days with the minimum temperature
less than the 10th percentile (cold nights) of the corresponding day. Analyses were done for
the period 1949-2009 and for the spring (March, April, May), summer (June, July, August),
autumn (September, October, November) and winter season (December, January, February).

The percentiles were calculated for every day in a year. First, minimum
temperatures were selected for the 1st January for all years and sorted in an ascending order.
Then, the 10th percentile was determined. The procedure was repeated for every day in a
year analogously. The indice TN10p was calculated as a number of days with the daily
minimum temperature less than the 10th percentile. For example, the minimum temperature
on the 1st January of every year was compared with the 10th percentile for the 1st January,
and so until the 31st December.

Trend determination

The presence or absence of trend in individual rainfall series has been determined
using the Mann-Kendall rank statistic t (Kendall M.G. and Stuart 1., 1976; Malisi¢ J.,
2002). This is defined as:

T:M_l,
N(N 1)

where n, is the number of values larger than the ith value in the series subsequent to its

position in the series of N values. To apply this statistic to evaluate significance, a

comparison is made with:
4N +10
(T)t = itg
IN(N -1)

where ty is the desired probability point of the standard Gaussian distribution for a two sided

test (WMO, 1966). Linear trend has been determined by conventional least squares
regression analysis. The 5% level of significance has been taken for the rejection of the null
hypothesis of no trend for individual sets of data.

Analysis of the results

First, the annual minimum temperatures during the period 1949-2009 were analyzed for
Belgrade and Nis. The annual minimum temperatures are represented by a solid line, while a
linear trend of the annual minimum temperatures by a dashed line (Fig. 1). A non significant
increase in the annual minimum temperatures is observed during the period 1949 — 2009 in
Belgrade. A smaller increase of the annual minimum temperatures is observed in Nis.
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Figure 1. The annual minimum temperatures during the period 1949 — 2009 for: a) Belgrade, b)
Nis.

The minimum daily temperatures considerably below the normal appear in the
winter, most frequently when distinct anticyclone or through of high pressure exist over
Serbia. It is interesting that similar synoptic situations characterized summer, but with
through of north-Atlantic, not Siberian anticyclone. It has been mentioned that the minimum
daily temperatures also appear at zonal situations (Radinovi¢ ., 1981).

The absolute monthly minimum temperatures during the period 1949-2009 in
Belgrade and Ni§ are shown in Table 1. It can be seen that the minimum temperatures are
higher in Belgrade than ones in Nis.

Table 1. Absolute monthly minimum temperatures during the period 1949-2009 in Belgrade and
Nis.

The absolute minimum temperatures represents good indicator for existence of a
heat island. Andelkovi¢ G., (2006) compared the absolute minimum temperatures in
Belgrade and surrounding, and he found that the greatest difference was in February
(-15.4°C in Belgrade and -30.0°C in Sabac). The absolute minimum temperature in
Belgrade was -21.0°C during the period 1961-1990, i.e. 5.4°C higher than the minimum
temperature at Veliko Gradiste (-26.4°C). Differences in the summer are smaller than during
the winter, beacuse of more intensive antropogenic production in winter. Unkasevi¢ M.,
(1994) comparing the mean minimum temperatures in the Belgrade centre with temperatures
at Radmilovac and Tamnava for the period 1970-1989, determined that the heat island
intensity was 2 to 3°C.

Figure 2. Number of days per year with the daily minimum temperature less than the 10"
percentile for:
a) Belgrade, b) Nis.

The number of cold nights per year is represented in Fig. 2 by a solid line, while
the linear regression by a dashed line. There is a negative tendency of number of cold nights
in Belgrade and Nis, but something greater decrease was in Belgrade.

Figure 3. Number of days with the daily minimum temperature less than the 10" percentile
during the spring season for: a) Belgrade, b) Nis.

Figure 4. As in Fig. 3, but for the summer season.
Figure 5. As in Fig. 3, but for the autumn season.

Figure 6. As in Fig. 3, but for the winter season.

Figures 3, 4, 5 and 6 show number of days with the daily minimum temperature
less than the 10" percentile (i.e. the indice TN10p), during the spring, summer, autumn and
winter season for Belgrade and Nis8, respectively.

There is a significant negative trend (at the 5% level) for all seasons, except for
autumn in Belgrade and Nis§ and for winter in Ni§ (Figs. 5 and 6).
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Conclusions

Global (Frich P. et al., 2002) and European (Klein Tank A.M.G. and Kénnen G.P., 2003)
studies about extreme climate indices pointed out that a trend of the temperature indices are
in agreement with a global warming. In this study, the analysis of the daily minimum
temperatures during the period 1949-2009 in Belgrade and Ni§ was done using the indice
TN10p for all seasons. The present analysis revealed that:

e A non significant increase in the annual minimum temperatures was observed in
Belgrade and Nis§ during the period 1949 — 2009;

e The absolute monthly minimum temperatures are higher in Belgrade than ones in
Nis;

e The TN10p indice, i.e. number of days with the minimum temperature less than the
10™ percentile decreases. It means that the number of cold nights decreases and it
is greater in Belgrade than one in Nis;

e There is the greatest decrease of number of cold nights in Belgrade and Ni§ on the
annual basis;

o The smallest decrease of TN10p is observed in autumn for both cities;

e There is a significant negative trend (at the 5% level) of cold nights during winter
in Belgrade and non significant one in Nis.

From the previous study we can conclude that the decrease of number of cold nights was

greater in Belgrade than in Ni§, which probably indicate to effect of a heat island.
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