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Casxerak: Kapakrepuctuke Temmeparype BasgyXa WIM TEPMHUYKHA PEXKUM Ba3lyxa BaKaH je CErMEHT YKYITHHX
KIIMMATCKHUX KapaKTepPUCTUKA U 3HAaYajaH IPUPOJHH YMHIIAL] IPUBPEAHOT Pa3Boja HEKOT MecTa HiH peruje. la 6u
ce OHe MPABHJIHO OfIpenie, MOTpedaH je HempeKuAaH HU3 MmojJaTaka 3a HajMame 25-35 roauna. LITo je Hu3 qyxHu,
TO Cy 1 HoOHjeHH mojamy peadHuji. Mereoposomka cTanuma-oncepsatopuja "Tephasa" y Humry (¢-43° 20, A-
21°54" | h-201 m) jenmHa je cTammua BuIer peia y HHIIKO] KOTJIMHH, Ta Cy 3a OIpehUBaHE TEPMHUKHX
KapaKTepUCTHKa Ba3ayxa KopuiheH: ogaly Mepema ca oBe craHuie 3a nepuox 1950-2009. Ha ocHoBy oBor 60-
TOJMINBET TEePUOJa AHAIM3HUPAHE Cy CPeIbe MeCedyHe, EKCTPEMHE M TOMHIIEbE TeMIilepaType, oapeheHn
TEMIIEPATypHH NPAroBd M JaTyMH EHXOBOI I0jaBJbHBamba 3a KAPAKTEPUCTHYHE TEMIICPAaType W aHAIH3UpaHa
YHECTaJIOCT M0jaBJbHBaba KAPAKTEPUCTUYHHUX JIaHa.

Kbyune peun:  TemmepaTypa Bazayxa, TeMIepaTypHH IIParoBu, KapakTepUCTHYHH AaHU, Huka koTauHa.

YBoa

Humka kornwHa je mpocTpaHa W IUIMTKA IIOTOJIMHA, IONPEYHO YTHUCHYTa Ha

MEpUIMjaHCKH TIpaBall jy>kHOMopaBcke ynonuue. JlonmnHa Jyxae Mopase je nenu Ha 11Ba
HejenHaka jaena. 3amagHd Jeo je To3HaT moxa HasuBoMm JloOpwu, a wmcrounu (Behu)
npezcTaBiba Huliky KoTIMHY y ykeM cMmuciy. KoTiinHa je HenpaBHIHOT 00JIMKA Ca IyKOM
ocoM 01 0ko 44 kM 1 kpahoM o1 0ko 22 kM. [TpocTupe ce Ha MOBPIHHK 011 0K 620 kM” (P.
Prrymosuh, 1967). Ha ceepy je omeljena manunackom rpeaom Jactpebdai — Kanadar, a Ha
jyry mranuHoM CenmueBunioM. Ha wuctoky cy maamie CyBe miuanuHe W CBpPJBHIIKHX
taHuHa u3Mely Kojux je peka HwumraBa msrpaamma CuheBauky kimcypy. JeauHo je Ha
3amay MMpoKo oTBopeHa npema Tommnukoj kotiauau (M. Koctuh, 1967).
VY pemedy Humke koTmmHE jacHO ce wW3/ABajajy ABe IenuHe. HajHWKHM Je0 YHHU ITHO
KoTIMHe Koje HumaBa mpecema mo myxuHH, The Jexu Tpax Hwum ca oxo 250 000
CTaHOBHHUKA, & MHTEH3WBHO C€ KOPHUCTH M 3a IOJHONPHBPEIHY IPOU3BOIKY JKUTA U
noBpha. Jlpyry menwHy 9WHH 0004 KOTJIMHE y BHIy HHCKOT TOOpha BeoMa MOTomaH 3a
rajeme Bohapckux Kynrypa u BuHOBE J1o3e (M. Koctuh, 1965), xao u 3a pa3Boj TypusMa,
MIPBEHCTBEHO M3JIETHUYKOT 1 OambCKOT.
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Tepmuuke kapakTepuctuke Huma n Humke koTnmHe 10 cajga HUCY AeTajbHUje oOpahuBane
y Hamoj surepatypu. OHe cy oOpaljuBane y ckiony kiuMaTckux npoydaBama Cpouje (T.
Pakuhesuh, 1980;. B [ynuh, M. PagoBanosuh, 2005; u 'Bb. Pagunosuh, 1981), ynomune
Benuke u Jyxxue Mopase (M. Munocassseuh, 1969) wm xnmnme Huma (3. Bacusseswuh,
1999).

Hum je Beh adupmucan unpycrpujcku nenrap CpOuje, anu NOCTOjU TeXHba la ce
apupmuiie u y typuctndkoMm (Hwumika 6ama u rpag Humr), caoOpahajnom (kopumop X,
aepoapoM ,KoncrantnH Benuku™), mosponpuBpeqHOM (IOBPTapCTBO, BOhapcTBO U
BHHOTPAJapCTBO) CMHCIY. 3aTO CMO C€ M OJUTYYWJIM Ja AaMO Halll CKPOMHH JIOTIPHHOC U
JIETaJbHO M CBECTPAaHO 00jaCHUMO KapaKTepHCTHKE TemIeparype Ba3ayxa Huina u merose
OKOJIMHE.

Marepujann 1 MeTO paja

Tepmuuke kapaktepuctuke Huma um okonmHe yTBph)eHe cy Ha OCHOBY Iojaraka ca
MeTeoposonike cranuine TBphaBa — Hum 3a mepumom (1950-2009). MaremaTnuko-
CTaTHCTHYKUM, TpaduukuM, KOMIIAPAaTUBHUM U JPYTMM MeToAama onapeljeHe Cy cpeime
MECEYHE TeMIIepaType, a Ha OCHOBY IbHX IIOYETaK, 3aBpIIETaK M Tpajame MepHoja ca
oJpeheHnM KapaKTepHCTHYHAM TeMIlepaTypaMa, Kao M cyma Temmeparypa 3a oapehene
TemrepatypHe nparose. llepuon ocmarpama on 60 romuHa 103BoJbaBa M MelhycoOHO
yrnopehuBame CpeIibuX FOAMIIBIX TeMIepaTypa u oapeljuBame lBUXOBOT KojicOamba.

Tepmuuke kapakTepucTuke Ba3ayxa Humke kotiune
Cpeore meceune memnepamype

VY romuimmeM XOmy TeMIepaType Baszayxa jaCHO C€ HM3/Bajajy jelaH MakCHUMyM H jelaH
MUHUMYM Temriepatype. Hajamka cpenma MeceuHa Temrieparypa je y janyapy (0.2°C). On
jaHyapa TemIiepaType I0CTa MPaBHIHO PACTy MpemMa JeTy Aa OM MakCHUMyM JOCTHUIJIE Y
jyny (22.1°C), maga je u cpemma aBrycTtoBcka Temmeparypa ciamdHa (21.9°C). Ilpema
jeceHn ce Temreparype Takohe IMPaBWIIHO CHIDKAaBajy CBE [0 jaHyapCKOI MHHUMYMA.
JakJe, 3amaxa ce AocTa NpaBWIaH FOJUIIBU X0 TeMIepaType Ba3lyxa, ¢ TUM Ja je pacT
TEMIIepaType O] 3UMe Ka JIETY HEIITO CIIOPHjU Y OJHOCY Ha Maj| TeMIlepaType o]l jeTra Ka
sumu (I'paduk 1), mro mokasyjy M M3padyHaTH KOe(HIMjCHATH JIMHEApHE perpecHje.
KoedumnmjeHt nmHeapHe perpecuje CpeamHX MECEYHHX TeMIepaTypa y NEpHuoiy jaHyap-
aBrycT u3zHocH 3.96, a 3a nmepuox aBryct- aeuembap usHocu -5.01, 3a cpenme MaKCHMaHe
Temrepatype koedpunujeHTH cy 3.68 u -4.83, a 3a cpemme MuHUManHE 4.66 U -5.37,
PECIIEKTHBHO.

[To3uTtHBHA cpenma jaHyapcka TeMiepaTypa je Beoma perka y Cpomju, jep caMo HEKOIUKO
pernoHa ¥Ma OBaKBY jaHyapcKy Temreparypy: jyxxna Metoxuja — [Ipmspen (0,16°C) (M.
Meuess u ap., 1997). V nuteparypu ce mory Hahu M JPYrH perdoHH Koju y Kpahem
MepUOAy OCMaTpamka HMajy IO3WTHBHY jaHyapCcKy TeMIepaTypy, aimd 300r mepuona
ocMmarpama Te MoaTKe HUCMO pa3MaTpainu. Takole u cpeame jyJIcKe TeMIepaType Cy BpiIo
Bucoke u Mehy HajBummm y CpOuju. ChumuHe jyJacKe TemIepaTrype HMajy jOIl camo
JleckoBauka xotiuna (22,4°C) (P. Ueanoruh u ap.,2007), [puspen (22,2°C) (M. Ienesms u
Ip., 1997) u Herotuncka kpajuna — Herotun (22,9°C) (Jb. XKuskosuh u ap., 2005). [Ipema
OBaKBHM jaHyapCKHUM H jyJICKMM TeMIlepaTypaMa MOTJIO O ce 3aKJby4uTH jAa cy y Humry
3uMe Omare, a jera Toma. Tpebano Om odyekwBatu ja hie oxomuHa OWUTH 3a HEKOIUKO
JIeCeTHX JeJioBa crereHa xijagHuja. OBO ce HApOYMTO OJHOCH Ha HIDKe JenioBe Huike
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KOTJIMHE. AMIUTUTYIa Temneparype je 22.3°C, mTo 0Baj IPOCTOp CBPCTaBa Y TEPUTOPHjE ca
YMEpEeHO-KOHTHHEHTAITHOM KiuMoM (amrututye Mame o1 23°C) (T. Pakuhesuh, 1980).
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Cpearbe MECEYHE, MEKCMMANHE M MMHHManHE TEMNEPaType Ba3ayxay Huwy (1950- 2009)

I'padux 1 - Cpeame MeceuHe, MAKCMMAJIHE © MUHMMAaJIHe TeMiniepatype Ba3ayxa y Huury (1950 - 2009)

Cpenmbe MakCUMaJIHE M MUHHMMAJIHE TEMIIEpaType IIOKa3zyjy CJIMY4aH TOK Kao U
cpenme MeceuHe. Hajpumia cpenma MakCHUMalHa TeMIlepaTypa HHUje y jyly, Kao Cpeama
MecedHa, Beh je momMepeHa Ha aBryCT, JIOK je HajHIDKa ocTana y jaHyapy. Pasnmka cpenme
MaKCHMaITHEe aBTyCTOBCKE M jyscke Temmeparype je 0.4°C, mro je Behe ox pa3nuke cpeme
MECEeYHHX y 0BUM Mecennma. Cpenma rouiimka MakcuMaiHa TeMmnepaTtypa n3nocu 17.7°C.
VY roguMmmeM TOKY CpeIlMX MUHHMAJIHUX TeMIlepaTypa 3allaxajy ce M HeraTUBHE
BPEIHOCTH y TPH 3UMCKa Mecera. HajHika cpeama MUHAMAIIHA TEMITEpaTypa je y jaHnyapy
(-3.1°C), a majpuma y jyay (15.1°C), anu u aBryctoBcka je ciamuna (15.0°C). Cpenma
TOIIIha MUHUMAJIHA Temieparypa je 6.5°C.

Ha ocHOBY cpenmHx MeceuHHX TeMIIepaTypa U3padyHaTe Cy MpOCevHe TeMIIepaType
rogummsux goda (Tabenal). Cpenmbe 3UMCKe U JIETHE TEMIIEPATYpe Cy MU3Pa3UTO BHCOKE,
JIOK Ccy TeMmIepaType Ipela3HUX ToAuIImBuX goba (mposieha W jeceHW) NPHIMYHO
yjenHadeHe. AMIUIMTY/a CPebUX MECEUHUX TEMIIepaTypa je Maja, a jeceH je TOIUIHja 0.l
nposieha, mWTO ykKa3dyje Ha W3BECTaH CTENEH TEPMHUYKE MapUTUMHOCTH KiuMe Huma n
okonuHe. Bucoke TemmepaType y jeceH, HapOuMTO y cenTteMOpy M OKTOOpY, IOBOJHHO
Jelyjy Ha TPOIYXKEHE BEreTallMOHOT MepHoia, OZHOCHO Ha ca3peBame Boha M BHHOBE
nmo3e. Ha To ykasyjy m ocTBapeHe TeMmIiepaTypHE cyMe y OoBHUM MecemmMa: 525°C y
centeMOpy 1 272°C y okT0OpY.
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Ta6ena 1. Cpeamwe TeMeparype roaummux 106a y Huuy (1950-2009)

Topnmme noba 3uma Iponehe Jlero Jecen

Cpena Temneparypa 1.53°C 11.87°C | 21.37°C 12.07°C

[Iponehe Tpaje y mepuony y KojeMm Cy cpelre THeBHE Temmeparype usmehy 5°C u
18°C. (1. HAykuh, 1973). V Humy, nponehe nouume 5. mMapra, a 3aBpmasa ce 27. Mmaja,
OJTHOCHO Tpaje 83 mana.

Jlero je mepuon ca cpenmbUM AHEBHUM TeMreparypama BumuM ox 18°C. YV Humy
JIETO TIOUHEL-E 27. Maja, 3aBpmasa ce 12. cenreMOpa, onHOcHO Tpaje 108 maHa.

JeceH je mepuon ca cpeamuM THEBHUM TeMmepaTtypama usmehy 18°C u 5°C. [akue,
jecen y Humy mounme 12. centeMOpa, 3aBpmiaBa ce 26. HOBeMOpa, IITo 3HaYH aa Tpaje 75
JlaHa.

3uMma je mepHox ca CpeAmHM ITHEBHHM Temmeparypama HmwkuM o 5°C. To je
nepron u3mely 26. HoBemOpa u 5. MapTa, mTO 3HA4X Aa Tpaje 99 nana.

Ha ocHOBy cpemmux MeCcedHHX TeMIepaTypa 3a mocMaTpaHH Iepuo, ypahene cy u
aKTUBHE TeMmIepaType. AKTHBHE TeMIlepaType Cy Cpeldme THEBHE TemIleparype Basayxa
BHUIIIC 07 OMOJIONIKOT MUHUMYyMa 3a BETCTAIlMOHU MEPUON Wik (EHONOIKY (a3y OHIbKE.
Buonomku MuaumyM 3a BehuHy parapckux kynrypa je 5°C, 3a BuHOBY Jio3y 10°C, a 3a
cynrponcke kynrype 15°C. 3aro ce M paje CyMe AaKTUBHUX TeMIlepaTypa 3a OBe
TEMIIepaTypHe IMparoBe jep cy OHEe HajOoJbM IMOKa3aTesb YCIIEHIHOCTH Tajerma oapelheHux

KyJTypa.

3a motpebe mosponpUBpene, YTBPhyjy ce TeMIiepaTypHH IparoBH 3a TeMIIepatrype
mHazg 5, 10 u 15°C u ocTBapeHa cyMa aKTHBHUX TemIieparypa 3a Te mepuonae. Y Hwumrkoj
KOTJIMHH, TIPBH 1aTyM T0jaBe Cpeamhe THeBHE TemnepaType ox 5°C je 5. MapT, a moCiIeqmbH
26. HoBeMOap, WITO 3HAUM Ja Tpaje 266 maHa (73% ox roAnHE) U IIPU TOM CE OCTBApH CyMa
ox 4115,8°C. IlpBu matym mojaBe cpemme aHeBHe Temmeparype on 10°C je 4. ampwmi,
mocienmy 26. okrobap, mTo 3Hauu na Tpaje 205 maHa W MPH TOM CE OCTBapHU CyMa O]
3655°C. Cpenma aneBHa Temmeparypa ox 15°C mpBu myt ce y mpoiche mojaBibyje 4.
MapTa, MOCJeAbU JaTyM Yy jeceH je 28. cemreMOpa, IITO 3HAYH J1a OBaj Mepuoj Tpaje 147
JlaHa U y BeMy ce ocTtBapu cyma of 2903.3°C.
3a morpebe Typu3Ma M peKpealyje 4ecTO Ce KOpUCTE JAPYTM TeMIepaTypHH IparoBU U
KapaKTepUCTHYHE TemIieparype. PekpealoHo-KynaaulIHu NePHoJ je OHaj ca CPEAHOM
nHEeBHOM Temriepatypom umoM ox 20°C (. Aykuh,1973). Y Humry oBaj nepuos mounme
1. jyHa, a 3aBpiasa ce 28. aBrycra. To 3Ha4u Jja KyIaJIMIIHA Ce30HA HA HUIIKUM Ga3eHrMa
U pexaMa Tpaje 88 maHa. 3a U3NETHUYKK TypH3aM IOTOAHE Cy Temreparype Butre ox 12°C.
OBaj mepuoj mounme 15. ampma, 3aBpmiaBa ce 7. HoBeMOpa, omHOocHO Tpaje 206 nana
TOUIIELE.

Excmpemne memnepamype 6azoyxa
AHamM30M eKCTPEMHHUX TeMIIepaTrypa JOLUIM CMO JI0 3aKJbyudKa J1a Cy €KCTPEMHO HHCKE U

EKCTPEMHO BHCOKe TemIlieparype Bazayxa y Huikoj kotiaunu perke, anu moryhe (Tabena
2).
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Tabena 2 AncosyTHe Temnepartype Basayxa (A-Mmakcumajne, b-muaumainne) y Humy (1950-2009)

1 I 1L v \Y% A%
31.1.2002. 25.2.2008. 30.3.1952. 10.4.1985. 27.5.1950. 26.6.2007.
max 21.7°C 23.5°C 33.5°C 33.0°C 35.3°C 40.3°C
. 25.1.1963. 5.2.1950. 1.3.1965. 9.4.2003. 13.5.78. 9.6.62.
min 23.7°C 21.6°C -13.2°C -5.6°C -1.0°C 4.2°C
VIl VI IX X X1 XII
24.7.2007. }ég}gg‘z‘ 1.9.1952. 2.10.1952. 1.11.1990. 18.12.1958.
max 44.2°C e 39.6°C 34.9°C 27.1°C 21.8°C
- 15.7.1993. 29.8.1981. 30.9.1970. 28.10.1088. 30.11.1989. 15.7.1993.
min 4.1°C 4.6°C 2.2°C -6.8°C -14.0°C 4.1°C

ArnconyTHO MakcuMallHa Temmeparypa 3abenexena je 24. jyma 2007. roaune u
m3Hocuna je 44.2°C. Tomuna 2007. mperno3HaT/bMBa je IO EKCTPEMHO BHCOKHUM
temmniepatypama. Ox 18. 1o 24. jyna Te ronune, Aakie ceaaM AaHa 3a PEAoM, TeMIepaType
Bazmyxa cy mpenasmne 40° C, ma Om 24. jyma JOCTHINIE amnCONYTHH MaKCHUMYM 3a
mocMaTpaHu mopuoi. To je BepoBaTHO HAJTOIUIMjH THepHoj uKan 3abemexen y Humry.
Tokom jyna u mogetrkom aBrycra 2007. rogune u3Han EBpome je mommio no gopmupama
jaKor aHTHIMKIOHA, OXHOCHO J0 (opmupama T3B. "Omokmpajyhe curyanmje". Jauame
TepMOOapHyKOr rpedeHa y BUCHHCKO] Jyro3anajHoj CTPYjU U aJlBeKIHja U3Y3€THO TOILIOT
appuyuKor Bazqyxa, Ha 1eJoM bajkaHCKOM IOJyOCTpBY H3a3Baja je €KCTPEMHO TOILIO
BpeMe M pEeKOpIHE TemIiieparype. Y MHOIMM CTaHMIaMa 3a0elie)XeHH Cy allCONyTHU
MaKCHMYMH TeMIIepaType Ba3ryxa.

ATicollyTHO MUHHMMaJlHa TeMmImeparypa 3abenexeHa je 15. janyapa 1963. ronune n
n3Hocwia je -23.7°C. [Ipema BpemHOCTUMA alCOTYTHUX TeMIiepaTypa u3 tadene 2, BUIU Ce
Jla jeIMHO TOKOM TpH JIETH-a Mecella HUCY 3a0eJie’KeHe HeraTUBHE TEMIIepaType Ba3lyxa.

AMmuTya ancoiyTHHX TeMIeparypa je mocra Bemuka (67.9°C), mro ykasyje Ha
yBehaH cTeneH KOHTHHEHTATHOCTH KinMe Huma.

Nako cy u cpenme jaHyapCKe M Cpelmbe 3UMCKE TEMIIepaType HMO3UTHBHE, TOKOM
3UMe, aJi W BaH OBOT TOIOUINE-ET J00a, Moryhe Cy IojaBe HEraTHBHHX TEMIIEpaTypa.
Hajpanuja mojaBa mpasa 3a0enexena je 29. cenrem6Opa 1977. ronune (-1.0°C), a HajkacHUja
13. maja 1978. ronune (-1.0°C). OBa unmbeHUIA HAM FOBOPH Ja MMOJHONPHUBPETHUIH Beh y
OKTOOpY M 4Yak y Majy MOI'y Ja pauyHajy Ha eBeHTyallHy [0jaBy Mpa3eBa y HajHMKUM
nenoBuma koTimae (J. [TaBmuna, 1980).

Kapaxmepucmuunu oanu

O30Ms/pHMja aHaM3a TEPMHYKHX YCIOBA HE MOXE Ce€ 3aMHCIMTH 0e3 aHain3e
KapaKTepUCTUYHMX JaHa, Tj. JaHa ca TeMIepaTypamMa H3HaJ WIH HCHOA ojapeheHe
BPEAHOCTH. Y TOM CMHCITY CY Y KIUMATOJIOLIKY [IPAKCY YBEICHH TEPMUHU: Mpa3HH IaHH (t
min < 0°C), nenern ganu (t max < 0°C), netwu qanu (t max > 25°C), Tporncku maHu (t max
> 30°C) u tporcke Hohn (t min > 20°C).

Mpa3Hu AaHu Cy OHM JJaHM Yy KOjUMa je MUHHMMaJlHa TemIlepaTypa Ba3lyxa Ouia
Hmwka ox 0°C. HapaBHo, ydectamocT OBUX JaHa je Hajeha Tokom 3ume (janyap 21.8;
¢edpyap 16.5 u neuembap 17.4), amu cy vectn u y mapry (10.1) u HOBeMOpy (7.8), a
MOTIYHO M30CTajy y nepuoy maj-centembap (I'paduk 2). Tokom rogrHe vMamMo MPOCEYHO
77.2 oBakBa JaHa.
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JlemeHn maHW cy OHM Y KOjHMa je TOKOM IIETIOT JaHa TeMIlepaTypa Ouia HIbKa OJ
0°C. Takole, HajBuiie ux je 3uMu (janyap 6.5, neremdap 4.0 u ¢pebpyap 3.8) a normyHo
n3ocrajy y nepuofy amnpui-okrodap (I'padux 2). Foguiime je ceera 15.3 nenennx naHa.

JleTrH TaHU Cy OHM y KOjHMa je MaKCHMaJIHa JHEBHA TeMIlepaTypa Ouia BHIIa Of
25°C. Y Humy je npoceuHo roaunime 102.2 oBakBa aana. [logjeqHak Opoj oBHX IaHa je
CBUJICHTHPAH y jyHY U aBrycry (24.4), y jyay (19.4), centembpy (15.5), anu cy 3amaxeHu
4ak u 'y Mapty 1 HoBeMOpy (I'paduk 2).

Tporicku gaHu Cy joIl TOIUIHjU OJ JEeTHHX. To Cy TaHW y KOjuMa je MaKCHMaJlHa
JHEeBHa TemIepatypa Owia Buma ox 30°C. HopmanHo, muXoBa ydectanocT je HajBeha y
Tpu JeTwa Mecena (asrycry 14.1; jyny 13.2 u jyny 7.2). UnTepecanTHo je ucrahu na cy y
MIOCMaTpaHOM MEPHOAY OBH JIaHW 3a0ENeKeHH, y Mam0j MEPH M Y MapTy M OKToOpy. Y
TOKy roguHe je 41.9 Tporckux naHa.

Tponcke Hohu cy perka mojaBa y CpbOuju, ma u y Humry. Csera 3.5 mana y TOKy
TeJIe TOAWHE Ce MOTY OBaKO oKapakrepucard. Hajsumie ux je y aBrycty 1.7 u jyny 1.2, amm
Cy 3a0ene)xeHe 1mojaBe OBaKBUX JaHa M Y Majy U OKTOODY.

B MpasHu
B Nepeqn
1Ry mieohiy i SnrroesEomTeel poos SEonck  EEobe ol pCEsmeircettermoh | TNeTrou

B Tponckwm

B Tponcke Hohn

Anpun

JyH

v
ABryet
Ourobap
HosemBap
Deuembap

CenTemBap

VYECTEHOCT MPE3HWX, IELEHNX, NIETHMX M TPONCKMX 4aHa M Hofim y Huwy 33 nepnog (1950- 2009)

I'paduk 2.- YuecTaHoCT MPa3HHUX, JIeJeHHX, JeTHUX H TPONCKHX AaHa u Hohu
y Humy 3a nepuon (1950 - 2009)

Cpedme 200uwure memnepamype 8a30yxa

Ha ocHOBY cpeamux TOOWIIBIX TeMIlepaTypa Ba3nyxa y Humry y mepuomy (1950-
2009), nobujeHa je mpocedHa cpeama TOANIIKHa TeMiepaTypa Basayxa on 11.77°C koja ce
MOXX€ O3HA4YWTH Kao KiuMmarcka HopMana. Opnctyname Hajpehe cpeame TOAWIIbE
TeMmepaType Ba3gyxa O KimMmarcke Hopmaie u3Hocu +1.73 °C, nok je oxacTymame
HajHIKE Cpeliibe roauimbe Temieparype -1.37°C. To 3Hauu a arncoiayTHa MPOMEHJBHBOCT
WM aTiCOTyTHO KoJieOamke CPeambiX TOAUIIBUX TeMieparypa u3Hocu 3.1°C.

Paznuke m3mel)y cpelme ToquIIbe U IPOCEUHE IOJIMIIBE TEMIIEPATYpe Ba3ayxa 3a
CBaKy roauHy jaare cy y tabemu 3. Te MHOuBHAyallHE pa3iiMKe Cy Y HEKMM TOJMHaMa
MO3UTHBHE, @ y HEKUM HMajy HEraTWBHHM IpeJ3HaK. Y MCTOj Tabenu Jar je ¥ yKynaH 30up
JieBHjanuja, 6e3 0031pa Ha 3HaK, Ko ¥ Cpe/mba JeBHjalyja.



89

Tabena 3. OacTynama cpellbUX roAUIIBLUX TEMIIEPATypa Ba3ayxa o] HOpMaJie, CyMa ancoJyTHHX
oacTynama (X) u cpeama aepujanuja () y Huury (1950-2009)

Toauna Oxncryname Toauna Oxncryname T'oauna Oxacryname
1950 1.53 1970 -0.57 1990 0.53
1951 1.33 1971 -0.27 1991 -0.97
1952 1.33 1972 0.03 1992 0.13
1953 -0.27 1973 -0.87 1993 -0.07
1954 -0.97 1974 -0.37 1994 1.43
1955 -0.07 1975 -0.17 1995 -0.07
1956 -1.27 1976 -1.27 1996 -0.37
1957 0.13 1977 0.13 1997 -0.67
1958 0.73 1978 -0.97 1998 0.23
1959 -0.37 1979 -0.07 1999 0.33
1960 0.33 1980 -1.37 2000 1.33
1961 0.33 1981 -0.37 2001 0.63
1962 -0.27 1982 -0.17 2002 0.93
1963 -0.17 1983 -0.17 2003 0.63
1964 -0.57 1984 -0.47 2004 0.23
1965 -0.47 1985 -0.77 2005 -0.57
1966 0.33 1986 -0.37 2006 0.13
1967 0.03 1987 -0.17 2007 1.73
1968 0.13 1988 -0.27 2008 1.38
1969 -0.87 1989 -0.27 2009 091

X=  33.88
p=+ 0.56

Jobap mokazatess Kosebama TeMIepaType OKO HOPMalHE BPEAHOCTH j€ Cpedmba
MPOMEHJBUBOCT CPEIHUX TOMUIIBUX WIM MECEUHHMX TemIepaTrypa Bazayxa. CraHnapaHa
JeBUjanrja ¢ CPeamIX TOAMIILIX TeMmIeparypa Basayxa y Humry, 3a oOGpalhenu mepuon,
uzHocu + 0.73 °C.

MelykBapTHIIHH OIICEr CpeAlBUX TOJMIIBUX TeMIeparypa MM WHTEPKBapTHII
usnocu 0.73°C. OBa BpeIHOCT MOKa3yje J1a Cy Ce CPeihe TOAMIILE TEMIIEPAType Ba3ayXxa y
nojioBuHU oOpalenor mepuoaa (1950 — 2009) pasnukosaie 3a 0.73 °C, ogHOCHO na Cy
oJICTymama Omia pelaTuBHO Majia. To McToBpeMeHo 3Hauu 1a 'y 25% obpaleHor nepuona
Cpeame roJuiImbe TeMneparype Hucy npenasmie 11.38°C (mpBu KBapTHII), OJHOCHO Ja y
75% obOpaheHor mepuoja cpenme TOMUIILE TEMIEepaType HHCY Tpeiasuie BPEAHOCT
12.10°C (tpehm kBaptmin). Menujana je va 11.65 °C. Y HOpMaTHOM oIicery TemIieparypa
Tcp + o Hanasu ce 70 % MepeHux Temmneparypa.

TokoM cemaM ToxWMHA TEMIEpaType ce€ Hajlaze y OICery XHIEPHOPMAaTHUX
temnepatypa, uamel)y Tep+o u Tep+20 (1950, 1951, 1952, 1994, 2000, 2002, 2008, 2009),
mto je 13.33 % ox yKynHO M3MEpeHHX TeMIIepaTypa, a caMo jeHa TOJuHa, OJHOCHO 1.67
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% TeMmmepaTypa, HalasH ce Yy MOJPYYjy BEOMa XHUIIEPHOPMAIHUX TEMIEPaTypa,
Temnepatypa Behux ox Tcp + 20 (2007).

VY noapy4jy cyoHOpManuux Temneparypa, usmely Tep-o u Tep-26, Hanas3u ce jeBer
roxuHa (1954, 1956, 1969, 1973, 1976, 1978, 1980, 1985, 1991), omHocHo 15 % ox ykynHO
U3MepeHHx Temieparypa. Beoma cyOHOpManHe TeMmmepaType, Temieparype Mame o Tcp-
20, HUCY C€ jaBJbale.

[MaxxJbMBUM TIOCMATpamkeM TMpHKa3a CPpeAmUX rogummsux Temmeparypa (I'paguk 3)
MOTY C€ YOUHTH TPH IEPHOJa TOTOBO MOMAjeTHAKE TyKUHE Tpajama. [lepuon ox 1950. mo
1969. roguHe omnukyje ce Behum KojebamuMa TeMmIepaType jep ce y mbeMy Hajaze u
TOJMHE Ca XUICPHOPMAIHNM TeMIleparypama, ald W TOIWHE ca CyOHOpMalTHIM
temneparypama. Ilepuon ox 1969. mo 1991. roauHe kapakTepuily HEIITO CHIKEHE
TeMmepaType, Ila ce OH MO)Ke CMaTpaTH XJIAAHHUJAM O] OCTalla Ba. Y OBOM IEPHOIY j& YaK
cemaM roamHa Omio ca cyOHOpMmanmHmM Temmepartypama. Ox 1991. rommHe mo manac je
tpehu mepmon. Ibera xapakrepumie Behu Opoj XWIEpHOPMATHHX TEMIIepaTypa, a JABE
roJMHE Cy OWJIe ca M3Pa3uTO XHMIICPHOPMAIHHUM TeMmIleparypama. 300r Tora, aju u 300T
YHILEHHUIIE J]a Y OBOM MEPHO/IYy HUje OMII0 CYOHOPMAaJIHUX TeMIlepaTypa, MOKEMO CMaTpaTh
Jia je OBO HEWITO TOIUIUjH MEPHOJI O] OCTalla JBa.
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I'paduxk 3 . Cpeame roaumime TeMnepaType Ba3ayxa H lbHX0BO O/ICTyNabe 0] IPOCeYHe TeMIlepaType
y Humry 3a nepuoa (1950-2009).

3ak/bydak

lomuuimy TOK CPeAmMX MECEUHHX TeMIlepaTypa U3MEpeHHX Ha OICepBaTOPUjH
"TphaBa" y Humy 3a mepuon (1950-2009) nokasyje HHXOB IpaBWIIaH pacropel ca
MI0jaBOM jeTHOT UCTaKHYTOI MUHHMYyMa y jaHyapy U MakCHMyMa KOjH je TOTOBO HCTOBETaH
TOKOM jyJia U aBrycta. Jyinu je, y mpoceky, Toriju o asrycra 3a 0.2°C. Hajumka cpenma
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MecedHa TeMIIepaTypa je MO3UTHBHA, MTO je peTkocT y CpOuju u ykaszyje Ha Oiare 3uMme.
MaxkcumanHa cpenma MecedHa TemIieparypa je mpwindHo Bucoka (22.1°C), mro je
WHAWKATOp BeOMa TOIUIOT JieTa. Maja aMImuTyAa cpenme Mecedne temmeparype (22.3°C)
cBpcraBa Humn v okosMHy y mpezene ca yMepeHO-KOHTHHEHTATHOM KiIMMoM. Ca cpermboM
roaummoM Temieparypom o 11.74°C, Hum ciana y Hajromuje rpagose Cpouje.

Jlero je y Humy myro u torto. Tpaje 108 nana (15 mana mayxe o KajaeHIapcKor
nera) ca cpenmoM TemmepaTypoM ox 21.37°C. TokoMm jyna U aBrycra roTOBO CBH JaHH CY
ca temnepatypoM u3Haj 25°C (JeTHU TaHu), CBAKH JPYTH je TPOICKH MaH (YUeCTaIoCT je Y
asrycty 14.9), a 3abenexene cy u Tporcke Hohu (3.7 nana).

3uMe cy ayre, ajJu He NIpeBHLIe XjanHe. Tpajy y mpoceky 99 nana ca cpeambom
temrniepatypoM ox 1,53°C. Tlo3uTnBHaA jaHyapcka M BHCOKa Cpeliba 3MMCKa TeMIlepaTypa
yKazyje Ha OmmTH Kapakrep 3uMe y Humry. Mehutum, u Te kako cy moryhu kpahun
MIEPUOMN Ca HeTaTHBHHUM Temiieparypama. Cpenmu Opoj Mpa3HHUX JaHa Huje Benuku (77.2
JlaHa), all OHHU Ce€ jaBJbajy OJ cemreMOpa mo ampmia. Takole, HHje peTKa HHU I0jaBa
JIeIeHUX aHa. | 0TOBO CBAaKW YETBPTH jaHyapCcKH AaH OM ce MOTao CBPCTATH Y KaTETOpHjy
JeJIeHUX JaHa.

[ponehe u jecen cy y npaBoM cMuUCITy Tpenia3zHa roauimba gooa. [Iponehe je myxe
O]l JeCeHH 3a 0caM JlaHa, ajli jeceH je Toruirja ox nposeha 3a 0.2°C.

CyMe aKkTHUBHHX TeMIleparypa ykadyjy Ha MoryhHOCT rajema BeJIMKOr Opoja
parapckux M BONapCKO-BHHOTPaAapCcKUX KyiTypa. Jlyr BeretalMoHHM NEPUOA M IIEPHOJ
ca3peBama Tpedajgo OM IITO palMOHAIHUjEe HMCKOPUCTHTH. Mmak, 4umeHulla 1a ce
Hajpanuju Mpa3 jaBuo Beh 29. cenrTemOpa, a HakacHMju 4ak 13. Maja, ykasyje
IIpou3BOhaunMa OCETJPMBHX KyJTypa Ha JIOJaTHY MEpy OIpe3a, HapOYuTO y HIKHM
JIeTIOBUMA KOTIINHE.

Humr u okonuHa, IpeMa TepMHYKHM [0KA3aTeJbuMa, MMajy BEJIMKH MOTCHIMjal y
NOTJIely pa3Boja TypH3Ma, HAPOUUTO HM3JIETHUYKOT M PEeKpeanuoHor. M3ieTHn4ka ce3oHa
Tpaje 206 naHa, a KymauuimHa W pekpeanmnoHa 88 maHa. OBe ummeHHIe OM Tpedaso
HMCKOPUCTHUTH y CBPXY HOIM3ama U ypehema mro Beher Opoja meTanumra U U3IeTHHIKIX
MecTa, HOTroTOBYy mTo o0ox Humke KOTIMHE M OKOJNHE IUIAHWHE IpYyXKajy BeJIHKe
MoryhHocTH.
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Abstract: The characteristics of air temperature or heat mode the air is an important segment of the overall
climate and the natural resource factor in the economic development of any place or region. In order to properly
determine those, needs is a continuous series of data for at least 25-35 years. As longer as series are, the obtained

data are more realistic. Weather Station-observatory "Tvrdjava" inNis  (¢-43020"',A-21054", h-201 m), is the
only higher-order station in the Ni§ valley, so, for determining the thermal properties of air, used measurement

data from this station, for the period 1950-2009. Based on this 60-year period, analyzed the mean monthly,
extreme temperature and annual temperature, the certain temperature thresholds and dates of onset for
characteristic temperatures, and analyzed the frequency of occurrence some typical days.

Key words: Air temperature, temperature thresholds, typical days, Ni$ valley.

Introduction

The basin of Nis is a spacious and shallow depression, transversally embedded in
the meridian direction of the South Morava valley. The South Morava valley splits it into
two unequal parts. The western part is known as Dobric, and the eastern (greater) one
represents the basin of Nis in the narrow sense. The basin has an irregular shape with a
longer axis of around 44 km and a shorter one of around 22 km. It spreads in the area of
approximately 620 km” (R. Rsumovic, 1967). In the north, it is bounded by the mountain
range of Jastrebac — Kalafat, and the mountain Selicevca in the south. In the east, there are
the slopes of Suva Planina and the Svrljig mountains between which the river Nisava
formed the Sicevo Gorge. It is widely open towards the basin of Toplica only in the west
(M. Kostic, 1967).

The relief of the basin of Nis is clearly divided into two parts. The lower part forms the
bottom of the basin which the Nisava cuts lengthwise, where the city of Nis lies, with the
population of 250000 people, and it is intensively used for the agricultural production of
wheat and vegetables. The second part is the rim of the basin in the form of a long upland,
highly suitable for growing fruit cultures and grapevines (M. Kostic, 1965), as well as the
development of tourism, primarily in the form of excursions or spas.

The thermal characteristics of the basin of Nis have not been covered in great detail in our
literature. They were covered as parts of the climatic studies of Serbia (T. Rakicevic, 1980;
V Ducic, M. Radovanovic, 2005; and Dj. Radinovic, 1981), the valley of the Great and
South Morava (M. Milosavljevic, 1969) or the climate of Nis (Z. Vasiljevic, 1999).

Nis is an already established industrial center of Serbia, but there is also a desire for it to
establish itself in the sense of tourism (Spa of Nis and the city of Nis), traffic (corridor X,
airport “Constantine the Great”) and agriculture (vegetable crops, growing fruit and
viticulture). Therefore, we have decided to give our modest contribution and explain the

* ~1°
radomirivanovic@live.com
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characteristics of the temperature of the air in Nis and its surroundings in greater detail and
versatility.

Materials and Work Method

The thermal characteristics of Nis and the surrounding area have been determined
based on the information from the meteorological station of the Fortress — Nis for the
period from 1950 to 2009. By employing mathematical-statistical, graphic, comparative and
other methods, average monthly temperatures were determined, and based on these, the
beginning, ending and duration of the period with certain characteristic temperatures, as
well as the sum of temperatures for specific temperature thresholds. The 60-year
observation period also allows cross-referencing average annual temperatures and
determining their fluctuations.

Thermal characteristics of the air in the basin of Nis
Average Monthly Temperatures

In the annual changes of air temperatures, there are clear distinctions of the
maximum and minimum temperature. The lowest average monthly temperature occurs in
January (0.2°C). From January, the temperature rises towards the summer in a considerably
consistent way, only to reach its maximum value in July (22.1°C). However, the average
temperature in August is similar (21.9°C). Towards autumn, the temperature also
consistently falls up to the minimum value in January. Therefore, it is noted that there is a
considerably consistent annual change in the air temperature, with the increase of
temperature from the winter to the summer being slightly slower than the drop in the
temperature from the summer to the winter (Graph 1), which is also stressed by the
calculated coefficients of linear regression. The coefficient of linear regression of the
average monthly temperatures in the period from January to August equals 3.96, while it
equals -5.01 for August-December. In terms of the average maximum temperature, the
coefficients are 3.68 and -4.83, while they equal 4.66 and -5.37 for the average minimum,
respectively.

The positive average temperature in January is very rare in Serbia, because only
several regions have such temperature in January: South Metohija — Prizren (0.16°C) (M.
Pecelj et al., 1997). Literature shows other regions which have positive temperature in
January over a brief observation period, but such data have not been considered owing to
the observation period. Furthermore, the average temperature in July is also extremely high
and among the highest in Serbia. Similar temperatures in July are noted only in the basin of
Leskovac (22.4°C) (R. Ivanovic et al, 2007), Prizren (22.2°C) (M. Pecelj etc, 1997) and
Negotinska Krajina — Negotin (22.9°C) (Lj. Zivkovic et al, 2005). According to such
temperatures in January in July, it could be concluded that winters are mild in Nis, and that
summers are warm. It should be expected that the surrounding area will be colder by
several tenths of a degree. This is especially related to the lower part of the basin of Nis.
The temperature amplitude is 22.3°C, which classifies this area into territories with a
moderate continental climate (amplitudes lower than 23°C) (T. Rakicevic, 1980).

Graph 1. Average monthly temperature, maximum and minimum air temperatures in Nis (1950 - 2009)

The average maximum and minimum temperatures present a similar trend as the
average ones. The highest average maximum temperature is not in July, as the average
monthly one, but is shifted to August, while the lowest one remains in January. The
difference of the average maximum temperature in August and July is 0.4°C, which is
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greater than the difference of the average monthly ones in these months. The average
annual maximum temperature equals 17.7°C. In the annual course of average minimum
temperatures, negative values have also been noted in the three winter months. The lowest
average minimum temperature occurs in January (-3.1°C), and the highest one in July
(15.1°C), but the one in August is similar (15.0°C). The average annual minimum
temperature is 6.5°C.

Average temperatures of the seasons (Table 1) have been calculated based on the
average monthly temperatures. The average temperatures in the winter and summer are
extremely high, while the temperatures of the seasons of transition (spring and autumn) are
considerably uniform. The amplitude of monthly average temperatures is low, and autumn
is warmer than spring, which stresses a certain level of thermal maritime of the climate of
Nis and the surrounding area. High temperatures in autumn, especially September and
October, favorably react to the extensions in the vegetation period, i.e. ripening of fruit and
grapevine. This is further emphasized by the temperature sums for these months: 525°C in
September and 272°C in October.

Table 1. Average temperature of the seasons in Nis (1950-2009)

Spring lasts in the period when average daily temperatures are between 5°C and
18°C. (D. Dukic, 1973). In Nis, spring starts on 5t March, and ends on 27h May, i.e. it lasts
83 days

Summer is a period with the average daily temperatures higher than 18°C. In Nis,
summer starts on 27" May, and ends on 12" September, i.e. lasts 108 days.

Autumn is a period with average daily temperatures between 18°C and 5°C.
Therefore, autumn in Nis starts on 12 September, and ends on 26™ November, which
entails that it lasts 75 days.

Winter is a period with average daily temperatures lower than 5°C. This is the period
between 26" November and 5™ March, lasting 99 days.

Active temperatures have also been calculated based on the average monthly
temperatures for the observed period. Active temperatures are average daily temperatures of
air higher than the biological minimum for the vegetative period or the phenological phase
of a plant. The biological minimum for most crop cultures is 5°C, while it is 10°C for
grapevine, and 15°C for subtropical cultures. This is the reason for calculating the sums of
these temperature thresholds, since they are the best indicators of the success in cultivating
certain cultures.

For agricultural purposes, temperature thresholds are determined for temperatures
above 5, 10 and 15°C and the realized sum of active temperatures for such periods. In the
basin of Nis, the first date of the occurrence of daily temperature of 5°C is 5™ March, and
the last is 26™ November, which entails that it lasts 266 days (73% of the year) and realizes
the sum of 4115.8°C during that time. The first data of the occurrence of the average daily
temperature of 10°C is 4™ April, and the last one 26" October, meaning that it lasts 205
days and realizes the sum of 3655°C during that time. The average daily temperature of
15°C occurs during spring on 4™ March for the first time, and the last date in autumn is 28"
September, which means that this period lasts 147 days and that it generates a sum of
2903.3°C.

For the requirements of tourism and recreation, other temperature thresholds and
characteristics are often used. The recreational-bathing period is the one with the average
daily temperature higher than 20°C (D. Dukic, 1973). In Nis, this period starts on 1* June,
and ends on 28" August. This means that the bathing season at the pools and rivers of Nis
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lasts 88 days. Temperatures higher than 12°C are suitable for excursion tourism. This
period starts on 15™ April, and ends on 7" November, i.e. lasts 206 days per year.

Extreme Air Temperatures

By analyzing extreme temperatures, we have reached a conclusion that extremely
low and extremely high air temperatures in the basin of Nis are rare, but possible (Table 2).

Table 2 - Absolute air temperatures (A-maximum, b-minimum) in Nis (1950-2009)

The absolute maximum temperature was noted on 24™ July 2007 and equaled
44.2°C. Year 2007 is well-known for extremely high temperatures. From 18" to 24™ July of
this year, i.c. seven consecutive days, air temperatures exceeded 40° C, only to reach the
absolute maximum on 24™ July for the observed period. This was probably the hottest
period ever recorded in Nis. During July and at the beginning of August 2007, a strong
anticyclone, i.e. “blocking situation”, was formed over Europe. The strengthening of the
thermobaric ridge in the high-altitude south-west current and the advection of the extremely
hot African air on the whole Balkan Peninsula caused extremely hot weather and record
temperatures. Many stations recorded absolute maximums of air temperature.

The absolute minimum temperature was recoded on 15™ January 1963 and equaled -
23.7°C. According to the values of absolute temperatures from Table 2, it can be seen that
negative air temperatures were not recorded only in the three summer months.

The amplitude of absolute temperatures is considerably high (67.9°C), which stresses
the extreme level of the continental nature of the climate of Nis.

Although both the average temperature in January and the one in the winter are
positive, the occurrence of negative temperatures is possible during the winter, but outside
this season as well. The earliest occurrence of frost was recorded on 29" September 1977 (-
1.0°C), and the latest on 13™ May1978 (-1.0°C). This fact tells us that the farmers can count
on the possible occurrence of frost already in October and even in May in the lowest parts
of the basin (J. Pavlica, 1980).

Characteristic Days

A more serious analysis of thermal conditions cannot be envisioned without the
analysis of characteristic days, i.e. days with temperatures above or below a certain value.
In this sense, the following terms were introduced to the climatic practice: frost days (t min
< 0°C), freezing days (t max < 0°C), summer days (t max > 25°C), tropical days (t max >
30°C) and tropical nights (t min > 20°C).

Frost days are the days on which minimum air temperature was lower than 0°C. Of
course, the frequency of these days was the greatest during winter (January 21.8; February
16.5 and December 17.4), but are also frequently in March (10.1) and November (7.8), but
they do not occur at all in the period between May and September (Graph 2). During the
year, there are 77.2 such days on average.

Freezing days are the days on which the temperature was lower than 0°C during the
whole day. Therefore, most of them occur in winter (January 6.5, December 4.0 and
February 3.8) but they do not occur at all in the period between April and October (Graph
2). There is a total of 15.3 freezing days per year.

Summer days are the days on which the maximum daily temperature was greater
than 25°C. In Nis, there are 102.2 such days on average. An equal number of these days
was recorded in June and August (24.4), in July (19.4), September (15.5), but they were
also recorded in March and November (Graph 2).
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Tropical days are even warmer than the summer ones. These are days on which the
maximum daily temperature was greater than 30°C. Of course, their frequency is the
greatest in the three summer months (August 14.1; July 13.2 and June 7.2). It is interesting
to stress that such days were recorded in this period, and in March and October as well, to a
smaller degree. During the year, there are 41.9 tropical days.

Tropical nights are a rare occurrence in Serbia, and therefore in Nis as well. Only
3.5 days during the whole year can be characterized in this way. They mostly occur in
August (1.7) and July (1.2), but the occurrence of such days have also been noted in May
and October.

Graph 2 . The frequency of frost, freezing, summer and tropical days and nights in Nis
for the period from 1950 to 2009

The Average Annual Air Temperature

Based on the average annual temperatures of the air in Nis in the period from 1950 to
2009, we have calculated an average annual air temperature of 11.77°C, which can be
regarded as climatically normal. Deviations in the greatest average annual air temperature
from the normal climatic value equals +1.73 °C, while deviations of the lowest average
annual temperature are -1.37°C. This means that absolute variability or absolute
fluctuations of average annual temperatures equals 3.1°C.

The difference between the annual average and the long period average air
temperature for each year has been specified in Table 3. Such individual differences are
positive in some years, while they bear a negative prognosis in others. The same table also
contains the total sum of deviations, regardless of the sign, as well as average deviations.

Table 3 - Deviations in average annual temperatures of the air from their normal value, the sum of absolute
deviations (X) and the average deviation (n) in Nis for the period from 1950 to 2009

A good indicator of temperature fluctuations around the nominal value is the average
variation of average annual or monthly air temperatures. For the processed period, the
standard deviation of average annual air temperatures in Nis equals £+ 0.73 °C.

The range of average annual temperatures between quartiles, i.e. the interquartile
range, equals 0.73°C. This value indicates that the average annual air temperatures in half
of the processed period (1950 — 2009) differed by 0.73 °C, i.e. that the deviations were
relatively small. At the same time, this means that in 25% of the processed period, average
annual temperatures did not exceed 11.38°C (the first quartile), and that in 75% of the
processed period, average annual temperatures did not exceed the value of 12.10°C (third
quartile). The median is at 11.65 °C. In the normal temperature range Tcp * o, there is 70 %
of measured temperatures.

Over seven years, temperatures were in the range of hypernormal temperatures,
between Tcpt+o andTep+26 (1950, 1951, 1952, 1994, 2000, 2002, 2008, 2009), which is
13.33 % from the total recorded temperatures, and only one year, i.e. 1.67 % of the
temperatures is in the range of highly hypernormal temperatures, i.e. temperatures greater
than Tcp + 26 (2007).

There are nine years (1954, 1956, 1969, 1973, 1976, 1978, 1980, 1985, 1991) in the
range of subnormal temperatures, between Tcp-c and Tcp-2c, ie. 15 % of the total
recorded temperatures. There were no occurrences of highly subnormal temperatures, lower
than Tcp-26.

By close observation of average annual temperatures (Graph 3), it can be noted that
three periods are of practically equal duration. The period from 1950 to 1969 is
characterized by greater fluctuations in temperatures since it contains years with
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hypernormal temperatures, as well as years with subnormal temperatures. The period from
1969 to 1991 is characterized by slightly lower temperatures, and it can be considered
colder that the remaining two. In this period, subnormal temperatures occurred in as much
as seven years. The third period has existed from 1991 to the present. It is characterized by
a greater number of hypernormal temperatures, and two years contained extreme
hypernormal temperatures. For this reason, as well as the fact that there have not been
subnormal temperatures in this period, it can be concluded that this period is slightly
warmer than the other two.

Graph 3 - Annual average air temperatures and their deviations from the average temperature in Nis for
their period from 1950 to 2009

Conclusion

The annual course of average monthly temperatures recorded on the observatory
“Tvrdjava” (The Fortress) in Nis for the period from 1950 to 2009 indicates their regular
distribution with the occurrence of a single stressed minimum in January and the maximum
which is practically equal during July and August. July is, on average, warmer than August
by 0.2°C. The lowest average monthly temperature was positive, which is rare in Serbia and
indicates mild winters. The maximum average monthly temperature is considerably high
(22.1°C), which is an indicator of a highly warm summer. The small amplitude of average
monthly temperature (22.3°C) classifies Nis and the surrounding area into regions with
moderate continental climate. With the average annual temperature of 11.74°C, Nis falls
under the category of the hottest cities in Serbia.

The summer in Nis is long and warm. It lasts 108 days (15 days longer than the
calendar summer) with the average temperature of 21.37°C. During July and August,
almost all days have a temperature above 25°C (summer days), every other is a tropical day
(the frequency occurs in August: 14.9), and tropical nights have also been recorded (3.7
days).

The winters are long, but not too cold. They average approximately 99 days with
an average temperature of 1.53°C. The positive temperature in January and the high
average winter temperature emphasize the general character of winter in Nis. However,
there is a definite occurrence of a short period with negative temperatures. The average
number of frost days is not great (77.2 days), but they occur from September to April.
Furthermore, the occurrence of freezing days is also not rare. Practically every fourth
January day could be classified in the category of the freezing days.

Spring and autumn are transitional seasons in the original sense. Spring is longer
than autumn by eight days, but autumn is warmer than spring by 0.2°C.

The sums of active temperatures emphasize the possibility of cultivating a great
number of crops and fruit and grapevine cultures. The long vegetative period and ripening
period should be used in the most rational way. However, the fact that the earliest frost
occurred already on 29" September, and the latest one even on 13" May, emphasizes the
need for additional precautions by the manufacturers of sensitive cultures, especially in the
lower parts of the basin.

According to thermal indicators, Nis and the surrounding area have a great
potential in the sense of the development of tourism, especially in terms of excursions and
recreation. The excursion season lasts 206 days, and the bathing and recreational seasons
last 88 days. These facts are to be used with the aim of building and reorganizing the
greatest possible number of walkways and places for excursions, especially since the rim of
the basin of Nis and the surrounding mountains offer great possibilities.
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