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Caxerak: s oBoOr paja je 1a ce yTBpIM CTame EKCTPEMHHX BPEIHOCTH TeMIlepaType Basayxa y PemyGmmmu
Cprickoj U ofipesie HUXOBU MPAroBH Kao IPaHHIC HEMOBOJBHOCTH KiuMe. [IpoydaBaHe cy Temmeparypa Basmyxa
MHOTO HCIION HOpPMallHE U TeMIlepaTypa Ba3lyxa MHOrO M3Haja HopMainHe. IIpocTopHH pacmopen MHHHMAaTHHX
TeMmeparypa Ba3gyxa y PemyOmumu Cprckoj TokoMm mpoydaBaHor nepuoma 2006-2010. ropmsa mokasyje
MEpPHINjaHCKY, YIIOPEIHIUYKY H BUCHHCKY 3aKOHOMEePHOCT. Cpeitbi FOMIIBE MAKCHMYMH CIIOPO PacTy Of ceBepa
Ka jyry U He3HaTHO O 3amaja ka HCcToKy Pemy6muke Cprcke.

Kibyune peun: ekcTpeMHe BPEIHOCTH TeMIIEpaType, Ipar eKCTPEMHOCTH, aJalTalija CTAHOBHUIITBA
YBoa

ExcrpeMHe KIMMAaTcKe MOjaBe CBE BHIIE NpPHUBIAa4Ye MaXKiby HaydyHE jaBHOCTH, a
Me/HjCcKa TOKPUBEHOCT pa3BHjeHHjer Jefla CBETa je TakBa Jla TOTOBO HHUjelaH €KCTPEMHHU
KIMMaTcKu jgorahaj He ocTane He3abemexeH. llojeamHe peneBaTHe HaydyHE WHCTHTYIH)E,
kao MelyBragua manen 3a kiammartcke mpomeHe (IPCC), mpeysene cy HWHUIMjaTUBY Y
TyMau€lhy CaBpEMCHUX KIIMMATCKUX IMIPOMEHA, MPOLUCHU aHTPOIIOI'CHOT yTI/II_[aja Ha KlIIMMYy, a
y CKJONIy Tora M Ha KimMmarcke ekcrpeme. [loceOHa maxma je mocBeheHa aKTyelIHUM
TpPeH/JIOBMMa TeMIleparype Ba3ayxa. Ha rinoGasiHOM HHUBOY, JBAJIECETH BEK, IOCIEIba
neueHrja XX Beka ¥ 1998. roguHa OWIIM Cy HAJTOIUIMjU y TOKY IMOCJEIHEr MHJICHHUjyMa
(IPCC, 2007).

[Ipema nopanuMa perucTpoBaHUM y OKBHPY [ 'JI00aHOT KIMMAaTCKOT OCMaTpaykor
CHUCTeMa M HAIMOHAJHE MPEKEe METCOPONIONIKMX CTaHWNA, CIMYaH TPEHA IopacTa
TeMIIepaType Bazqyxa 3a0elekeH je U y XeMHc(hepcKuM, pasmepamMa, a npeosiahyje u y
PETHOHATHUM U JIOKAJIHUM pa3Mepama. Mnak, y apyroj monoBuau XX Beka jyxxHO o7 60° S,
3abeJexeH je majJ TeMIepaType Ba3lyXa, a CIMYHE NMPOMEHE Cy YOUeHE W Yy JeJIOBUMA
jyroucroune Epore.

ITopex perucTpOBHHX NpOMEHa y TPEHIOBHMA TEMIIEpAType Ba3IyXa, Y MHOTUM
pPETHOHMMA CBETa PETHCTPOBAHE Cy M NPOMEHE y HHTCH3UTETy M YYECTaHOCTH II0jaBe
KIMMATCKHX €KCTpeMa, Kao INTO Cy TalacH eKCTPEMHO BHCOKHMX TEMIlepaTypa Basmyxa.
[Topen HecyMBHMBHX IOCNIENNIa Ha JbYICKO 31paBJbe, BHCOKE TeMIlepaType, mpahene
MambKOM I1aJJaBUHA IPOY3POKYjY U BEJIHMKE MaTepHjaHe ITeTe.

Amnanuse IPCC-a moka3yjy na Ou MpojeKTOBaHU MOPACT TEMIIEPaType Ba3ayxa Moj
yTHnajeM noBehama KOHIICHTpAallWje racoBa ca e()eKTOM CTakjCHE OaliTe, y MOjeIHHUM
pervoHuMa cBeta 0o mpalieH pa3NMYUTHM DPErMOHAIHMM IpOMEHaMa y INpoMeHama y
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WHTEH3UTETY 1 (PPEKBEHIIMjH KIIMMATCKUX ekcTpema. Mnak, y HapeHe JIBe 10 TPU JICICHH]e
,»CUTHAI” THX TpoMeHa he jomr yBek OWTH penaTuBHO ciad y mopehemy ca mpupoaHOM
kmuMarckoM Bapujabumnonthy (IPCC, 2012).

CBaku MpOCTOp Ha HAIOj IIAHETH UMa CBOje Crielu(UuHe KIMMAaTCKe eKCTpeMe,
KOjU C€ HCI0JbaBajy y HEMOBOJBHOM [ICjCTBY, C OO3MpOM Ja je CTAaHOBHHINTBO YBEK
npuiaro)eHO HOPMAaJTHUM KJIMMAaTCKUM YCIIOBHMA ,,CBOj€ peruje kao ypeheHor reocucrema
(Anbenxoruh I'., 2010). [lusb oBOr pajga je da ce YTBPAU CTambe SKCTPEMHHX BPEIHOCTH
Temriepatype Bazayxa y PemyOmmmm Cprickoj ¥ opene HHXOBU IPAaroBH Kao TPaHHMILE
HEMOBOJHHOCTH KiIMMe Tor Jienia bocHe u Xepuerosune.

MeTonoJi0rija HCTPAKMBAKHA

Kimmaronosu cy decto npuHyheHH 1a pa3inyuTe BPEMEHCKE I0jaBe M KIMMATCKe
BPEIHOCTH OKapaKTEpPHINy pednMa, OJHOCHO HHje JOBOJPHO CaMO H3HOIICHE OpOjeBHHUX
BpenHoct y tabmumama (Byjesmh I1., 1956). KopucHummma u oOWYHMM JbyAnMa
HEOINXOJHO je peunma Iaté oapeheHo obelexje 3a BpeOHOCT TeMIIEpaType Ba3myxa HIN
HEeKOT' JIpyror KJIMMaTCKOr elleMeHTa. A, 3a KBanupukanuje ,HWKa O]l HOpMaiHe",
,»3HaTHO HIDKA OJ1 MPOCeYHe" WM ,,CKOpO yoOu4ajeHa™ Wil ,,eKCTPEeMHa', IITO HaC MOoceOHO
3aHUMa, MOpajy ce y3eTH Y 003up NMpenu3He U Hay4YHo oapelene rpanumne.

3a reorpad)cKy CpeluHy Cy HapOYUTO Ba)KHE €KCTpeMHe BpelaHocTH. Jlocanamima
ucrtpaxupama (Byjesuh I1., 1956; Pagunosuh b., 1990. Anhenkosuh I'., 2006;) nokazana
Cy /la MHOT€ EKCTPEMHE BPEJHOCTH KJIMMATCKHX I10jaBa MMajy HOpMaJHy pacnozeiy. Tur
pacriofiesie y OCHOBU oOjpehjyje HauMH Ha KOjH ce HM3pauyHaBajy IparoBHU 3a EKCTpEeMHE
BPETHOCTH KJIIMMATCKHX I10jaBa.

Teopema KopHua npencraBiba Haj0OOJbH HAUMH 32 POBEPY JAa JIM C& HEKU KITMMATCKH
eneMeHatr moBuHyje ['aycoBoj pacmomemu. Ilo TOj TeopeMu HOBOCTPYKH KOCSHHUIIHjCHT
(xommuHUK) n3Mel)y KBampara cTaHmapIHe JeBHjandje (o) U KBagpaTa CpPEIObEer OJICTYIamba
(mpomenssuBOCTH - d) jenHak je JlymonmpoBom Opojy (7) kama oapeheHn HU3 mmomaTaka uMa
HOPMaJIHy KPHUBY pacIoferne:

Y teopemu Koprma oncrymama He Om cmena npa Oyay Beha om 5 %. Umak,
HCITyHhaBambe TOT 3aXTeBa je Hy)KaH ajli He M JI0BOJbAaH yCJIOB HOpMaiHe pacrnozene. Jla ou
ce To moTBpawIIo Tpeba Hahu KoMKy je Opoj AeBHjanuja Koje Cy 10 arncoiayTHO] BPEIHOCTH
Mame of o. To ce pagu npedpojaBameM MojaTaka y MHTEepBaly i + o (u3mely pasnuke u
30mpa apuUTMETHYKEe CpeAWHE U CTaHAapAHe Acswjanuje). Hamme, mo "'aycoBoj pacmonemu
YHyTap MHTepBaia u + o nexu 68,27 % cBux mojparaka, yHyTap uHTepBana i + 20 je 95,45
% cBUX mopaTaka, a y rpaHunama u + 3o gak 99,73 % nonataka. /la O HHM3 HCIyHaBao
KPHUTEPHjyM HOpMAJIHE pacrozesie Opoj mogaraka y IOMEHyTOM HHTEpBaiy, 3Ha4H, Tpeba na
Oyne Behu ox 1Be TpehnHe yKymHOT Opoja mojaTaka y HCIIUTHBAHOM HH3Y.

Tpeba, HapaBHO, ucTahu Jja y Mpakcu rOTOBO HEMa HU JeJHOT MecTa rjie Ou ce KprBa
YECTHHE HEKOT KJIIMMATCKOT eJIEMEHTa 110 CBOM OOJIMKY HOTIYHO Hoaynaapana ca ['aycoBom
HOpPMaJIHOM KpHBOM Yy BuIy 3BoHa (Byjesuh I1., 1956). Mu ce, mehytum, unnehn cBecHy
TPEIIKy, MOpaMO 33JJ0BOJBUTH Mame WM BUIlle rpyoom mpubmmkHouthy. Knacudukanumja
BPEIHOCTH KJIMMATCKUX eleMeHaTa Kojy je nmocraBuo Yenmen (Chapman E. H., 1919) na
OCHOBY TayHO onpeljeHHX OpOjeBHHX BPEIHOCTH OIUCYje CTENEeH ,,HOPMAJIHOCTH Y
KauMaTosioruju. IIpm ToMe ce 3a HOpMaJHE Y3MMajy BPEJHOCTH KOje JIeXKe YHyTap
HHTEPBAJA U + o.

Byjesuh (Byjesuh II., 1956) ucruue na je Oojbe na ce Kilace M37Bajajy Ha OCHOBY
BPEIHOCTH BepoBaTHE neBHjanumje (7), koja mpencraBiba 0,6745 o, ma cy TakBU MHTEPBAIN
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yXd 3a TpehuHy o OHMX KOJA CTaHAapIHE JAEBHjaIlfje W Ja TpaHHIe TaKBUX Kiaca 00Jbe
onromapajy ommTeMm ocehamy dYoBeka. Melytum, Tama ce rpaHuIlEe 3a EKCTPEMHO
HENOBOJBHE 110jaBEe 3HATHO IMPOIINPY])Y, ITO HE OM JOOPO OMUCHBAJIO JAaHANIHE KIMMATCKE
ycioBe 6mino koje reorpagcke obmactu Ha 3emipH (MMajyhu y BUAY caBpeMeHE TPEHIOBE
KJIMMaTCKUX MpOMEHa, Tj. Mojadyame ekcrpema). OBo je mnpuxBaheHO y HajHOBHjUM
panoBrMa U3 KIMMaTOJIOTHje IIUPOM CBETa: Y HUMa Ce Harjialara aa ce Oail ctaHgapaHa
JIeBHjalja KOPUCTH 32 ONHMCUBame abHOpMaiHKX KnuMmarckux ycioBa (Oliver J. E., Hidore
J. 1.5 2002).

Kana ce cBe 0BO 3Ha MOT'Y ce U3pauyHaTH I'PaHUIIE, OJHOCHO MPAroBH Y€CTHHA — HIIH
BepoBaTHOha mojaBe oxpeljeHMX BpEITHOCTH HEKOT KJIMMAaTCKOr ejleMeHTa. Y3ehemo naa
BPEIHOCTH KJIMMATCKOI eJIeMeHTa Koje ce Hajiaze BPJIO, 3HATHO WJIH MHOTO MCIIO[
HOpMaJiHe (MCMOJ 4-26) W BPJIO, 3HATHO MJIM MHOI0 H3HAA HopMmajiHe (M3Han u+2o0)
NpeACTaB/bajy eKCTpPeMHy (HemoBoJ/bHY) KJIMMAaTcKy nmojaBy. Cama Tpeba y3etn y 003up
MIPaBUIIO0 HOPMAJIHE pacriofesie o KoMe je BepoBatHoha p, = 0,9545 (13B. 20 mpaBmio), Tj.
BaH uHTepBana u+2e ce Hanasu 100 % - 95,45 % = 4,55 %, mto je 2,275 % Ha cBakOM Kpajy
pacmopea (ca o0e cTpane Hajuerrhe BPeIHOCTH Y HU3Y).

OBOM IPUIIMKOM Cy NpOy4YaBaHe TeMIepaTypa Ba3xyXa MHOTO HCIOJ HOPMAJIHe U
TeMmepaTypa Ba3ayXa MHOro u3Haj HopMmaude. [loctynak je y HajBehem nmeny uctu 3a
o0e, ma NpuMeHy MeTo/ja HOpMaJIHE pacrozese MOXXeMO J1a 00pa3IoKUMO Ha PUMEpY MpBe
EKII: Mmunumanaux nHeBHuX temmeparypa (7). Paam ce o HM30BUMa 3a 7 ocMaTpadkux
CTaHHIA 10 MecenrMa 3a pasnuuure nepuojae (u3mehy 20 ronuna 3a bama Jlyky u 18 3a
Coxomar, ma 1o 6 roguna 3a [Ipujemop, Jo6oj, bujessuny, Bumerpan u bunehy). [Ipsu
TakaB HHU3 je 3a bama Jlyky 3a mecen jamyap. O mma 620 umanoBa (31 man y jaHyapy
noMHOXeH ca 20 ronuHa). AHAJIOTHH HEMy Cy HH30BH M 3a OCTale Meceme. Tako je
nobujeno 84 Hm3a Temmeparypa: mo 12 3a cBaky ox 7 ocmarpaukux ctaHuma. CpehuBamem
MHHHMMAJTHUX THEBHUX TEMIIEpaTypa 10 BENWYMHU 00pa30BaH je CTATUCTUYKH HU3 CIydajHe
npoMeHJbuBe T,

Ty ST <Tws <. . .<Tup20-

HusoBu Temneparype kao CTaTUCTHUKE cepHje cpel)eHu cy 1o BeIMYMHU 01 HajHHKE
JI0 HajBHIIC BPEIHOCTH, Tj. IIMPHHA WHTEpBaja TPyMUCamba MoJaTaka CBEICHA j¢ Ha HHUBO
npenusHocty Meperwa Temmepatype (0,1 °C). Kana ce pa3BpcTajy cBe BpeJHOCTH O Opojy
M0jaBJbUBaKka Y KOOPAWHATHOM CHUCTEMY, 3a CBAaKH HU3 TEMIIEPAType alCIuca MpeACTaBIba
opauHaTy decThHa. J[oOWjeHe 4ecTWHe NpeAcTaBbajy KPUBY pacHojelie Koja oaroBapa
HOPMAJIHO] PACIIOIEIH.

INoctymak m3padyHaBama IparoBa 3a MUHHUMAaJHE IHEBHE TeMIlepaType Baslyxa
cacTojao ce y TOMe IITO ce O yKyIHe YeCTHHE MHUHUMAIHHX IHEBHUX TeMIeparypa 3a
cBaku Mecer (0poj maHa y Mmecely * 6poj roguHa) oxy3umaino 2,275% mogaraka nonasehn
o]l HajHIKe BpeaHocTH. 3a Mecerie ca 31 gaHom 1o je 14 nmoxaraka:

620, 2,275 =14,105 ~ 14.
100

3a mecerie ca 30 nana (600 BpenHocTn) To je Takohe 14 monaraka, a 3a pedpyap xoju
dhopmupa 565 BpeaHocTH, TO je 13 mogaraka nmonasehu o1 aniCOyTHO HAajHUKE BPSTHOCTH:

@-2,275 =13,65~14
100

OJHOCHO:
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385 527512854 ~ 13,
100

3a Cokoman, koju mpexacraBiba mepuon 2001-2008. rommua, To je 13 (12,69)
monaTaka kox Mecenu ca 31 manom (558 Bpemnoctn), 12 (12,29) mogaraka xox mMeceru ca
30 nana (540 wranoBa HH3a), U 32 hebpyap koju dpopmupa 509 BpemsHocTH, TO je Takohe 12
(11,58) momaTaka mosazehu oJ1 arIcoyTHO HAjHIDKE BPEAHOCTH.

U na xpajy koa Mecta ca neroroaumimuM nepuonoM (IIpujenop, J1o6oj, bujerbuna,
Bumierpan u buneha) 3a mecere ca 31 manom (155 Bpeanoctn) 1o je 4 (3,52) monmatka, a 3a
Mecerne ca 30 mana 3 (3,41) momarka, kao u 3a (hebpyap koju uma 141 unana y vusy (3,2)
nosazehu o] ariCoyTHO HajHMKE BPEIHOCTH.

TayHa BpeIHOCT TeMIIepaTypHOr Mpara je 3a jefHy JAelHMMally BHIIA OJ MOCIEIHhe
BpeqHocTH (nopartka) koja ce oxysme (14, 13, 12 nim 4 u 3). TokoMm OBOT jena MocTyInkKa
YBHJIOM Yy paclope]] YeCTHHA BPIICHO je MPOCTo 0J10pojaBame IojaTaka u ojpehusana je
BpeIHOCT mpara. Pa3nmka je KoJ CTIMTHBamba CYNPOTHUX EKCTPEMa Y TOME IITO C€ YMECTO
MUHHMMAaJTHUX pa3Marpajy MakCHMallHe BPEJHOCTH M Ha Kpajy oapelyje npar ondpojaBameM
2,275 % 4yecTHHA OZ HajBHIIIE YMECTO O] HajHI)KE BPEIHOCTH TTapaMeTpa.

TemmepaTypa Ba3yxa MHOTO HCIIOJ HOPMAJTHE

HemnoBospHe KIIMMaTCKe I0jaBe BE3aHE 3a TEMIEPATypy Bas3llyxa pa3MaTpajy ce Ipe
OCTAJINX EKCTPEMHHMX KJIMMATCKUX I[0jaBa He 300I HHUXOBOI JUPEKTHOT 3Hauaja, Hero
MHIUPEKTHOT, KOjU je orpomMaH 3Hajyhum Ja TemmepaTypa uUMa YTHI@] M Ha OCTaje
KJIMMaTCcKe elleMeHTe. JIMpeKTHM yTHlaj TeMIepaTypHHX eKCTpeMa CKOpo Ja Hema
JIMPEKTHO Pa30pHO JI¢jCTBO HA MaTepHjayiHa j00pa, ali OHE MOTY JUPEKTHO YrpOXKaBaTH
JbyJcKe xkuBoTe. Tpeba uMaTh y BUIy YME-CHHILY J1a je XiaaHoha oAroBopHa 3a MHOTO Behu
Opoj cMpTHUX ciy4dajeBa u mopeMehaja on Benmke Bpyhune (Kajzep M., 2003).

HajHioke 1 HajBHILE TEMIIEpaType Basayxa Koje Cy ce y HEKOM MECTY jaBUIIE TOKOM
onpeheHOr BpEMEHCKOT TIepUOAa 30BY C€ EKCTpEeMHE TeMIeparype. 3a eKCTpeMHe
TeMIlepaType Ba3yXa BE3aHO je HEKOJIHMKO mapamerapa (CpeIlmHX M arcCONyTHHX
BPEIHOCTH), aJIM HUCY CBH NOJjeIHAKO OMTHH 32 YOBEKOBO 3[paBJbe U HErOBE aKTHBHOCTH.
3a HCTpaXXMBamke HEMOBOJFHHX KIMMATCKUX I10jaBa BA)KHE Cy BPEAHOCTH 3HATHO HCIOJ,
OJIHOCHO 3HATHO M3HAJl HOPMAJIHE.

BanpenHe kiamMarcke TMojaBe Ce HCIOJbaBajy Kajaa IOCTOjU  oarosapajyha
MakpoaTMocdepcka IUpKyalyja | Kaja cy MOTOJHHU JIOKAIHHU yclIoBU. Y BehiMHU cilyuyajeBa
MakpoaTMocdepcka CUTyalfja je ucra u3Haja Behier mojapydja, and JOKATHHU YCIOBH MOTY
3HATHO J1a ce pasiuKyjy. Tako ce Hekajja M3BECHa M0jaBa MOXKE JABUTH CaMoO Yy CiTydajeBUMa
KajJa Cy HCIyleHa 00a ycnoBa. JIHEeBHM MUHMMYM TeMIlepaTrype Ba3dyXa 3HATHO HCIOX
HOPMAJIHOT TI0jaBJbyje C€ Y TOKYy 3uMe, Hajuernhe Npy CHHONTHYKHM CHTyallHjama Kaja je
W3pa3UT AHTULWKIOH WM KaJ Jocre TpedeH BHCOKOT Ba3AyLIHOI TMPHTHCKA HW3HA
Peny6nuke Cpricke. IHTepecaHTHO je a cy MCTH YCJIOBH KapaKTEPHCTHYHH U 32 JIETO, C
TAM INTO ce Taga Hajuemmhe pamu o rpeOeHy CEBEpHOATIAHTCKOT a HE CHOMPCKOT
aHTHIUKIOHA. Tpeba HalIOMEHYTH a HUCY PETKe HU 30HAJHE CUTYyaIlHje KaJa ce I0jaBJbyje
MUHHMaJIHa TeMIleparypa 3HaTHo ucnoj HopmanHe (Radinovié ., 1981).

Cpeama roauima MIHIMAIIHA TeMIepaTypa Ba3ayxa y bama Jlynu y npoyyaBaHoMm
JIBaIeCETOrOANIIHEeM reproay n3nocu 6,3 °C (tab. 1). Meceune BpegaocTu ce kpehy of -
2,8 °C o 15,4 °C. IlpoctopHu pacniope; MUHIMAIHAX TeMIepaTypa Ba3myxa y PemyOmuiu
Cprickoj TokoMm mpoydaBaHor mnepuona 2006-2010. roauHa ImoOKa3zyje MeEpPHUAWjAHCKY,
YHOOPEAHUYKY M BHUCHHCKY 3akoHOMepHOCT (Tab. 1-8). Cpenma roauirma MHUHMMATHA
TeMmIepatypa Ba3ayxa je Hajpumia y bunehm 7,4 °C, a pacrte He3HaTHO W O] 3amaja Ka
uctoky (y Ilpujenopy je 6,7 °C , a y bujessunu 7,3 °C). Y Cokomy je camo 1,6 °C, nmpemua
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ce Ty pagd O 3HATHO IyXXeM Ilepuomy ocMatpama. Y bama Jlymm je cpenmu romuimu
MUHUMYM HIDKH y niepuony 1991-2010. ronuna, Hero y nepuoxy 2006-2010: 6,3 °C npema
6,8 °C. Cpenme MecedHe BPETHOCTH CE MIPOCTOPHO ApyTadrje Memajy: JISTH OHE OTazajy Of
3amaja Ka UCTOKY M O[] ceBepa Ka jyry, a 3MMH CaMO Ka HCTOKY.

TaGena 1. IlapameTpn MunumanaHe Temneparype Ba3ayxa (°C) y bama Jlynu (1991-2010. roquna)

Tapamerap J (0] M A M J J A C O | H O | roa.
Cp. mun Temneparype 28 20| 1.5 [ 57]101]139|154 15110868 29| -14] 63
npar -15.1(-136 | -7.5 |-2.0| 3.6 | 70 [ 89 | 87 [ 3.9 |-1.9]-5.7|-13.1]-15.1
Anc. mun Temmepartype | 235 -18.4 | -182(-59|-04 | 3.0 | 62 | 56 | 1.0 [-6.0|-8.8|-18.8]-23.5

Tabena 2. [lapamerpn Munumajne Temnepatype Ba3ayxa (°C) y Coxomry (1991-2008. roquna)

Mapamerap J D M A M| J J A | C o H A | roa.
Cp. mun Temneparype | 74 | -72 [ 34| 1.2 [56|8.6[103]100[62] 25 [-1.6 | -57] 16
npar -21.7(-209|-17.4| -6.1 |-06| 1.7 | 3.3 | 3.0 |-1.8| -6.9 |-13.1 [ -18.5]-21.7
Anc. mun Temnepatype | 31,6  -29.4 | -26.0 [ -12.3|-3.3[-29] 0.7 | 0.6 |-3.6|-17.2|-21.0 | -21.0 | -31.6

Tab6esa 3. [ITapamMeTpu MUHUMAJIHE TeMIlepaType Ba3yxa

(°C) y bama Jlyuu (2006-2010. roxuna)

Mapamerap J ® | M| A M| J J| Al c| O] H| x| ron
Cp. muH Temneparype 20| -04] 26| 69| 11.2| 150 16.3| 15.7| 11.4[ 69 3.0| -0.1| 6.8
npar -13.8] -11.8| -5.5[ 09| 49| 88| 108 9.7 | 4.0 | -1.7| -6.7| -13.2] -13.8
Anc. mun Temmeparype | -18.8( -122| -9.6| -12]| 24| 69| 98| 61| 24 | -3.1| -6.5| -17.3] -18.8
Tabena 4. [lapamerpn MuHHMAaIHe TemnepaType Ba3ayxa (°C) y Ilpujenopy (2006-2010. roquna)
Ilapamerap J (0] M|A (M J J A C O | H bl rof.
Cp. mun Temneparype 25| -08 |21 |64([105(144]157]151]11.0] 67|22 | -08 | 6.7
npar -125(-11.4 (-54]101 | 50 | 7.1 [ 99 [ 95 | 46 |-1.8|-59(-14.6 | -14.6
Anc. mun Temmeparype | 165 |-13.5(-92|-1.7| 3.0 | 6.1 | 8.6 | 5.2 | 2.5 [-4.1]-6.7[-22.0|-22.0
Tab6eua 5. [lapameTpu MUHMMAaJIHe TemnepaType Ba3ayxa (°C) y Lo6ojy (2006-2010. roquna)
Iapamerap J ® M| A | M| J JlAa]lc|o|H| A |ron
Cp. mun Temneparype 25 -1.1 |21 [62 (108146158153 |11.1| 6.6 | 2.7 | -04 | 6.8
npar -172 | -13.6 [-53]-03] 42 | 80 | 102 93 [ 45 |-1.6[-64|-122]-17.2
Anc. mun Temmeparype | .193|-140(-99|-1.0| 24 | 99 | 9.7 | 66 | 3.1 [-42]|-79-17.1]-19.3
Tabena 6. [lapameTrpn MunuMajHe Temnepatype Ba3ayxa (°C) y bujessunu (2006-2010. roquna)
Iapamerap J (] M|A (M J J A C O | H bl roj.
Cp. mun Temneparype 381 -03 30|68 ([11.8|155]|17.0]|16.1]11.5]7.0)33 | 0.0 | 7.3
npar -16.0 [ -11.1 | -44) 02| 5.1 | 73 |124(104| 4.1 [-1.5[-53[-11.9]-16.0
Anc. MuH Temmeparype -2351-13.0(-76|-1.0| 1.7 | 1.3 | 109 87 [ 3.1 [-3.2[-6.6]-17.2]-23.5




110

hTadena 7. [lapameTpn MuHUMAaIHe TemnepaType Bazayxa (°C) y Bumerpaay (2006-2010. roquna)

Iapamerap J ) M |[A([M]| J JlA|c|O|H| O |ron
Cp. mun Temneparype | 25 [ .14 | 1.3 | 50 [93[133|14.0|141]103] 67 |26 | -0.6 | 6.0
npar 2139 | -113| -6.7 [-1.7]|08| 7.7 | 84 | 84 | 3.8 |-1.1|-3.4|-103]-13.9
Anc. Mun Temneparype | -17.4 | -13.6 | -12.0 | 4.4 |29| 6.1 | 3.9 | 72 | 1.3 |-34|-6.1|-16.0]-174

Tabena 8. [lapameTrpn MunuMaaHe TemnepaTtype Ba3ayxa (°C) y bunehu (2006-2010. roguna)

Iapamerap J ® (M| A |M|J J Al C| o |H]| ]| ron
Cp. MuH TemmepaType 02 | 05|10 [28]70]|102]142]|155]|152|115| 67 |35]| 74
npar 69 [-79]|-83|-3.1|23| 45|83 [105| 75|55 |-3.1]-3.9] -83
Anc. mun Temneparype | -10.6 | -9.0 | -9.4 [-50 [1.0]| 42 | 6.0 | 8.8 | 3.6 | 40 | -44|-72]-106

Cpenme MUHUMAaJIHE TEMIlepaType Bas3lyxa Cy ,,04eKHBaHe BPeJHOCTH 3a oapehenn
BPEMEHCKU MHTEPBaJ, a alcoJyTHO MHHUMAJIHE TeMIIepaType KPajHOCT MPUPOJIHUX YCIOBa
Hekor npocTopa. JKHBOT U paj JbyIU ce OpraHusyje MpeMa OUYeKHBAHUM BPEAHOCTHMA, a Yy
ciyyajy TNpuOSDKaBara HEMOBOJFHMX KpajIbMX BPEIHOCTH JbYIM Mopajy na Oyny
aJIekBaTHO yno3opeHu. [IparoBu 3a TemmepaType Ba3jyXa MHOTO HCIIOJ HOpPMallHE Cy
TpaHWYHE BPEIHOCTH MHHUMAIHUX THEBHHX TeMIlepaTypa Ba3lyXa M OHE IMPOCTOPHO H
BpPEMEHCKH He Om Mopalie Jja ce MoAyAapajy ca MPOCEYHHUM BEJINYMHAMA HA KOje C€ YOBEK
a/lanTupao.

Crporo Hay4yHO IIOCMAaTpaHO T€ BPEIHOCTH MPHIMYHO Cy HEPAaBHOMEPHO
pacniopehere. Jloma rpaHHWIla €KCTPEMHOCTH 3a TeMIlepaTypy Ba3nyxa y PemyOmmiwm
Cprickoj je oko -17 °C. Mecra ce crneuu(pUYHAM OMNIITUM KIMMATCKUM YCIIOBUMA MMajy
JIOCTa HIOKY WM BUINY TPaHMIly: HA OCHOBY OBJ¢ KOpHUIINEHHX MoJaTaka TO je 01 OKO -22
10 -9 °C (anu je CUrypHO HHTEPBAJI MHOT'O IIUPH).

BpenHoctn mparoBa y jako pa3HOJIMKOM peibedy M ca jakuM yTHIajeM Mopa y
jensom geny PemyOmmke Cpricke moka3syjy jaCHY BUCHUHCKY U IIMPUHCKY 3aKOHOMEPHOCT.
BucuHcke craHuIle MMajy HWXKE IparoBe, ajld M Ty I0jaBy Tpeba TyMaduTH OOJIMIIUMA
pemeda. BepoBatHO je na cy JIOKaIHM YCIOBH OAIydyjyhu 3a mparoBe MHUHHMAaTHHX
TEMIIepaTypa U Jla Ce CTAaHOBHHMINUTBO CBAaKOT Kpaja afeKBaTHO aJalTHpaNo Ha MHTEpBaje
HOPMaJIHO HHMCKMX TeMIlepaTypa. YOHNIITe Cy Te pasjiHMKe J0cTa Majle aKo H3y3MEMO
Coxkomnary u bunehy. Tako ce moxe pehu nma ,,ymo3zopema” mory ma ce ymyhyjy Tek 3a
MIPOTHO3UpaHe TeMIieparype Bazayxa ucmon -14 °C (bama Jlyka) xo ucnox -17 °C (J060j).
Y ToM HHTEpBaly je U ABaJECETOTOIUIIBN eproa 3a bama JIyKy, anu je meroBa BpeIHOCT
Buma 3a 1,3 °C y gyxeM Hero mTo je nobujeHa 3a kpahu nmepuox (-13,8 °C). ITocmarpano y
onHocy Ha bunehy To ¢y mocra Hmxe BpenHoctH (-8,3 °C).

Meceune rpaHWYHE BPEIHOCTH Haja3e ce Ha TepuTtopuju PemyOmmke Cprcke,
HapaBHO, YBEK M3HAJ| aHAIN3UPAHHUX TOTUIIBUX IIPAaroBa, KOjU CE M0jaBJbyjy Y YIJIaBHOM Y
janyapy, camo y Ilpujenopy y aeuemOpy, a y bunehu uak y mapry. [Ipernocrasssa ce aa cy
TaKBa ,,ICTYNama‘* IOCIeINNa PETaTHBHO KPATKOT MEpHoa ocMaTpama. MeceuHH MparoBu
cexy 1o jynckux 12,4 °C y bujessunn. Y bunehu je najsumm npar y asrycry 10,5 °C, nok
je y Cokomy y jymy camo 3,3 °C. JIpyrum peunma, jetu (YIJIaBHOM je y IHTamby jyi)
IIparoBH ce nemy u npexo 10 °C.

Cse 0BO 3HauM Ja OM y TOjeTMHUM KpajeBUMa Tpebaso JeTH YIo30paBaTh U Ha maj
temrnepatype ucrog 10 °C kao HEmoBOJbHY IOjaBy. Y TpenasHUM J00MMa TOIHMHE je
rpanmma on oko 0 °C. IlpBu Mecerr ca Mpa3HHM NparoBMMa je YIrJIaBHOM OKToOap, a
nmocnenmu anpuit. M3yserak cy bueha m Cokomnan, ca momepamiMa CXOJHO KIIMMATCKO]
BapHjaHTH.
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AKO caza morjenamo ancoilyTHE MHHHUMYME 3aKJbydyjeMO /a CE OHM IPOCTOPHO
00Jpe caxy ca MPOCEYHUM MHUHMMYMHMA, IITO je U pasyMJBUBO jep mparose oapehyje tun
pacriozerne, OIHOCHO (pEKBEHIMja M3MEPEHHX JHEBMX MUHHUMyMa. HajHmka n3MmepeHa
TeMIepaTypa y HCTpaxuBaHoM nepuony je y Coxommy -31, 6 °C. Y mykem u3ydaBaHOM
neproay bama Jlyke cy u3mepeHe HUKe BPETHOCTH LITO j€ U OYEKHBAHO.

Crymrame ancolyTHUX MHHUMYMa HCIIOJI ITParoBa eKCTPEMHOCTH y BEJIMKOM Opojy
MecTa uzHocH Tek 2 70 3 °C, anu y vekum 7 1o 8 °C. Kox ayxux mepuoja ocMarpama OHa
cyulOpgol12°C.

VY HajTOIUIMjeM ey TOAMHE TOMEHYTA pasiifKa je Mama Hero 3UMH, a TO yKasyje Ha
BEJIMKO TPYIHCabhe THEBHUX MUHHMYMa y3 aliCoJlyTHE BPEAHOCTH 3a TO J100a TolMHe U Ha
nosehame acuMeTpHje pacrozene TokoM Jieta. Behe pasmuke cy moBosbHHje cuTyanuje 3a
KMBOT 4oBeka. Ca npyre cTpaHe, ajanTtandja JbyJu Ha alCONyTHE BPEIHOCTH OJIMCKE
IparopuMa 3HauM moBehaHy OTMOPHOCT OpraHW3Ma JIOKAITHOT CTAHOBHHIITBA. lIpenmasHa
TOAMIIA 100a Cy TI0 MHTEPBAIY pa3ABajamba IparoBa €KCTPeMa M alCONyTHHX EKCTpeMa
CIIMYHHU]a JIeTHEeM aey ronuHe. Hajamxu npar ox -21,7 °C npeasmiasu ce y [Ipujenopy,
bamwa Jlyiu u bujesbunm, mto Moxe aa ynyhyje Ha BeIUKe IIPOCTOPHE Pa3jIMKe Yy MOIJIeIy
MHHHMAJIHHX TeMIlepaTypa Ba3nyxa y Pemyomunn Cprckoj.

Temnepatypa Ba3ayxa MHOI'O M3HAJ HOPMAaJIHe

JlHeBHM MaKCUMyM TeMIIepaType Ba3llyxa 3HAaTHO W3HaJ HOPMallHE Y TOKY 3UMeE
jaBijpa ce Hajuemhe kaga ce pasBHja M OJp)KaBa jaka LUKJIOHCKA aKTHBHOCT Y HIDKUM
IIMpHHaMa HCTOYHOT JieJla CeBEpHOr ATiaHTHKAa WiM y 3anagHoMm Cpenosemipy. Y 00a
cirydaja u3Haja PenmyOmuke Cpricke Teye MHTEH3MBHA a/IBEKIMja TOIUIOTE KOja JOBOAM IO
¢dopmupama TepMHUKOr TpeOeHa. Bpno Bucoke Temmeparype ce MOTy jaBUTH W TIpH
30HAJHUM CHTyalHjama, oOMYHO Kaja je 30HalHa CTpyja IIOMEpEeHa Ha CeBEep ca OCOM Ha
oko 50° c. r. m. Y TOKy JeTa Cy CIMYHE CHHONTHYKE CHTyalHje Kao W 3uMu. Hajseha
pa3imKa je MTOo ce 4ecTo M3Haa bajakaHCKOT MoiryocTpBa 00pasyje MHTEH3MBHA aJBEKIIH]ja
TOIUTOTE y jyro3amaaHoj CTPYjH, HaKo je MUKIOHCKA IMpKyIanija cnada. Tepmuaku rpebex
je mpaheH rpeOCHOM BHCOKOT HPUTHCKA y TpPH3EMIbY Hajyhnm My IWHAMHYKH KapakTep
(Radinovi¢ b., 1981).

CkaJa NITETHOT /IejCTaBa BUCOKUX TeMIlepaTypa Uje oJ] HelPUjaTHOCTH 10 00JIecTH,
TEXHHUYKO-TEXHOJIOMIKUX U APYIITBEHUX YTHIaja M EeKOHOMCKHX ryOuTaka. ,,Xusbasne JbyIu
CBaKe TOJMHE YMHUpE YCJIeA NTUPEKTHUX WM WHIUPEKTHUX OOJECTH BE3aHHX 3a TOILIOTY™
(Kajzep M., 2003). Anu, He Tpeba 3a00paBUTH Ja pa3HU pajioBH UCTHYy Behy jeramHoCT
KOJ JbyJIM O HUCKHMX HEro oj BHCOKHX Temmeparypa (Robeson S. M., 2002). Cpenme
MaKCHMAaJIHE TeMIlepaType Ba3[dyXa Clafajy y Tpyly BaKHHMjUX KIMMAaTCKUX IapaMerapa
HEKOT ITPOCTOpa I1a IMX0Ba aHaIM3a UMa 3Hayaja U 3a OIIITe KJIMMAaTCKy aHaJIH3y.

Beh ma mpBu nornien y Tabene 11 go 16 (mepuop victe Iy>KuHE) 3amaxka ce Aa Cpeambh
TOAMIIY MaKCHUMYMH CIIOPO PAcTy O]l CeBepa Ka jyr'y M HE3HAaTHO Of 3araja Ka HCTOKY
Pemry6muke Cprcke: ox 17,8 °C y [Ipujenopy mo 18,7 °C y bunehn. Hajuspasutuju je, umak,
nan y gpynkuuju Haamopceke Bucune a0 13,9 °C na Coxosiy. Hajumke MeceuHe BpeHOCTH
ce kpehy ox 2,6 °C y neuem6py Ha Coxomiy 1o 4ak 8,5 y janyapy y bunehu; a Hajsumie ox
24,6 °C omer Ha Cokomy o 31 °C y Bumerpany, oba y jyny mecerry. Makumymu ce
jaBJbajy y jyay, ocuM y bunehu, centembap, U y 1BaeCETOrOAUIIBEM MIEPHOY OCMATPAHa
y Bama Jlymu, aBrycr (tabena 9). dyxu nepuon bama Jlyke nma Hike BpeTHOCTH Y BehnHU
mecenu U 0,6 °C HUXKY Cpe/ilby TOIUILLY BPEIHOCT, Hero kpahu nepuop (1ad. 9 u 11).

[IparoBu 3a Temmeparype Ba3ayXa MHOTO WM 3HAaTHO H3HAJ HOPMalHE 3a
aHanM3upaHux 7 cranuna y PemyOimim Cprickoj oHOCE ce Ha HajBHIIE MECEYHE Mparose
Koju Mory na Oyny y jymy, aBrycry wim centemMOpy. OHM TpencTaBibajy TpaHuUIle
EKCTPEMHOCTH 3a JIaTo MecTo (3a meny romuHy). ['eHepamm3yjyhu mo HajBuier crermeHa
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MPOCTOPHM PAcIiope]] TPAaHUYHUX BPEIHOCTH MaKCHMAHUX JHEBHHX TEMIIEpaTypa Ba3ayxa
no0HMjaMo CIHMKY TPOCTOPHOT paciiopesa mparoBa Koju pacty onx 3amanga ca 38,4 °C y
[pujenopy u ox 39,9 °C Ha jyry y bunehn no 40,2 °C xa uctoky u ceBepy y bujessnnu. Kao
1 KOJ ITParoBa eKCTPEeMHOCTH MUHUMAJHUX TEMIIepaTypa Ba3ayxa U OBJIe KIMaMo jacaH Maj
ka BehnMm HagMopckuM BucHHama. Y COKOINIly je alapMaHTHa CUTYyalldja YuM TeMIeparypa
nopacte u3Hazg 33 °C. Bpno je OutHa unmeHuna na je mpar 3a bamwa Jlyky y kpahem u
,-HOBHjeM" mepuoay Buiny 4ak 3a 1,8 °C (39,9 °C, npema 38,1 °C) u na 0o0e BpeJHOCTH HE
nokasyjy omnuke ypbaHe kiunMe bama Jlyke (ykimamajy ce y ,reorpadujy mnparoa‘
npupoHe cpeaune y Penyomuim Cprickoj).

Ta6ena 9. [lapamerpu MakcumasHe Temnepatype Basayxa (°C) y bamwa Jlyuu (1991-2010. roguna)

Ilapamerap J (0] M A M J J A C o H A | ron.
Cp.makc. Temmeparype 56 | 89 | 13.7]184(23.5(269(29.0]29.1235|182(122] 59 |17.9
npar 18.8120.3125.0(27.3 (323 35.6]37.5]38.1]322(29.2(23.5]19.3]38.1

Anc.maKc. TeMnepaType 22312521283(293(352379]|41.4)|41.2|383(309(26.0]232]414

Tao6eaa 10. [TapameTpu MmakcumaiaHe Temnepatype Ba3ayxa (°C) y Coxounuy (1991-2008. roquna)

ITapamerap J|o|[M| A |M]|J J A|lc|o ]| H| I |ron
Cp.makc. Temneparype 31150 |86 |13.0]19.0(23.0]24.6[245]|192]157| 85 | 2.6 |13.9
npar 13.0 [ 15.1 | 19.2 | 22.6 [ 27.5]30.9 [ 33.0 | 32.8 | 282 | 24.6 | 19.5 [ 12.7] 33.0

Anc.maxc. TeMnepaType 16.9119.7 (24.4 [ 27.9 |30.6 | 33.2 | 353 |36.0 [ 31.8 [ 27.3 | 25.5] 16.0 | 36.0

Ta6ena 11. [Tapamerpu MakcumasHe Temnepatype Basayxa (°C) y bamwa Jlyuu (2006-2010. roquna)

Ilapamerap J (0] M A M J J A C o H A | ron.
Cp.makc. Temmeparype 55194 |135]200(243 (272305293233 |181(14.0[ 6.8 ] 185
npar 18.8120.5 243 (27.5(33.6(35.8]39.9]36.9 352289 (24.7]20.1]39.9

Anc.maKc. TeMnepaType 22312521259(29.1(352379]|41.4|38.6|383[309(256]232]414

Tabena 12. [TapameTpn MmakcumaiaHe TemnepaTtype Ba3ayxa (°C) y Ilpujenopy (2006-2010. ronuna)

ITapamerap J|o [ M| A |M]|J J A|lc|o ]| H| I |ron
Cp.makc. Temneparype 44 |91 |13.1[195]24.1(26.6|29.6|285(225]|175[128] 5.8 | 178
npar 16.6 [ 19.9 | 23.1 | 26.9 [ 32.3 | 35.3 [ 38.4 | 35.4 | 34.0 [ 28.5 | 24.7 [ 19.4 | 38.4

Anc.maxc. TeMnepaType 21.0 12441239281 35.0(35.7]39.0]|36.6|37.4(29.6(24.2]22.1]39.0

Ta6ena 13. [Tapamerpu MakcumaiHe Temnepatype Basayxa (°C) y Jo6ojy (2006-2010. roquna)

Ilapamerap J ® | M A M J J A C o H | rox.
Cp.makc. Temneparype 54193 |135]19.7(23.9(26.7129.81289]233|181(134] 6.5 ]182
npar 17.9121.0|123.4126.7 [33.335.739.5]363|344(283(24.6(204]395
Anc.maKc. TeMnepaType 21.6 1250|254 (282 (34.737.6|41.4)39.0|38.0(30.0(266]23.7]414
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Tab6esa 14. [Tapamerpu MakcumaiHe Temnepatype Basayxa (°C) y bujessunu (2006-2010. roauna)

ITapamerap J| o (M| A|M|[JI|JT]|A|lc|lo]|H]| O]rom
Cp.makc. Temneparype 41| 84 |13.0]19.5]|243 (272303 [29.0(234[17.8]13.0| 5.8 | 18.0
npar 19.320.6 | 22.9 [ 25.7 [ 32.9 [ 36.5 [ 40.2 | 36.3 | 34.9 | 29.1 | 23.6 | 19.5 ]| 402
Anc.makc. Temnepatype | 209 | 24.0 [ 257 [ 27.2 [ 35.0 [ 37.6 | 43.0 | 39.0 | 37.8 | 31.0 | 25.6 | 22.8 | 43.0

Tabena 15. IlapameTpn MakcumajHe Temrnepatype Ba3ayxa (°C) y Bumerpany (2006-2010. roauna)

Ilapamerap J | [ M| A|[M|]J J|A|lc|o]|H| O]|ron
Cp.makc. Temneparype 50 | 92 [13.9(205]250]27.8]31.0]308|239|17.9|108| 5.7 | 185
npar 16.9 | 20.1 | 24.1 | 27.4 | 34.1 [ 37.3 [ 40.1 [ 39.1 | 34.5 | 28.6 | 24.3 | 19.0 | 40.1

Amnc.maxc. Temnepatype | 19.3 | 22.8 | 26.2 | 28.7 | 353 | 37.7 | 42.6 | 42.4 [ 36.7 [ 30.0 | 26.6 | 22.6 | 42.6

Tab6ena 16. [Tapamerpu MmakcumaiHe Temnepatype Basayxa (°C) y buiehu (1991-2010. roauna)

ITapamerap J ® | M| A | M| J J|lA|c|o]|H| A|ron
Cp.makc. Temneparype 85| 9.0 |93 [13.0[185[22.8]26.8]29.5]|30.0]246]18.1|14.0]187
npar 159 159 [ 15.320.1|24.9|30.7 | 34.1 | 38.1 [ 39.9 [ 34.1 [ 259 20.9] 39.9
Anc.makc. Temnepatype | 17.0 [ 16.6 | 20.6 [ 21.0 [ 26.2 [ 31.2 | 34.8 | 38.4 | 40.6 | 35.8 [ 27.2 [ 22.8 | 40.6

[lparoBu 3a TeMmeparype Ba3gyXa MHOTO WM 3HATHO H3HAJ HOPMajHEe 3a
aHaM3UpaHuX 7 cranuua y PemyOmuum Cprickoj ofHOCE ce Ha HajBUILIE MECCYHE MParoBe
Koju Mory na Oyny y jynmy, aBrycty miu cenreMOpy. OHH TpeacTaBibajy TpaHHIE
eKCTPEMHOCTH 3a JaTo MecTo (3a Ieny roauHy). ['eHepanmsyjyhm mo HajBuIer crerneHa
IIPOCTOPHU pacCope rpaHUIHUX BPpEAHOCTU MAKCUMAJIHUX JHEBHUX TEMIICpaTypa Ba3gyXa
no0ujaMo CIMKY IPOCTOPHOT pacropeiia IparoBa Koju pacty oxa 3amaaa ca 38,4 °C y
Ipujenopy u ox 39,9 °C Ha jyry y bunehu g0 40,2 °C kxa uctoky u ceBepy y bujessunu. Kao
1 KOJI IParoBa eKCTPEMHOCTH MUHUMAITHUX TEMIIEpaTypa BasyXa U OBIE MMaMo jacaH Iaj
ka BehnMm HagMmopckuM BucHHama. Y CoOKoOIIy je alapMaHTHA CUTYyaldja YuM TeMIIeparypa
nopacte u3Hazg 33 °C. Bpno je OutHa ummenuna na je npar 3a bama Jlyky y kpahem u
,,HOBHjeM " meproay BumH 4ak 3a 1,8 °C (39,9 °C, npema 38,1 °C) u na obe BpeaHOCTH HE
nokasyjy omnuke ypoOaHe kinmMe bama Jlyke (ykmamajy ce y ,reorpadujy mparoBa‘
npupoHe cpeaune y PerryGmmim Cprickoj).

MeceuHn mparoBu Cy HajHIKH y jaHyapy, ocuM Ha COKOINIly TZIe Ce OH jaBjba Y
neueMOpy. HenoBosbHE TemmepaType Taga Ha HEKMM HIDKUM CTaHuIaMa cy Beh kazma ce
norey 1peko 15,9 °C (buneha). HapaBHo T mparoBu cy jomr HMXH Ha BehnM BHCHHaAMa,
anu ,,He MHoro“. Ca gpyre crpaHe bujessnHa mMa makcuManHu 3uMckd mpar (19,3 °C).
Yomnmire, HajBUIIE MECEYHE BPEIHOCTH CY, HApaBHO, TOJMIILH IIParoBH, a Mpesla3He Ce30He
umajy nparose y uarepsaiy usmely 20 u 30 °C, ca npocedHO BUIIKM BPEAHOCTUMA Y jeCEH.
U3ysertak je jecen y bunehin ca Bumum mparoBuMa y cBakoM mnorieny. Mnak y mpena3sHum
TOJMIEB-MM TOOMMa YecTo je ,,JI03BOJBCHO  TI0jaB/bUBabe TeMiepaTypa u npeko 30 °C: kao
HEMoBOJbHE MOHEKA]] Ce y3UMajy TeK BpenHocTH of npeko 34 °C - HapaBHo, y3 bunehy kao
n3y3eTak (Tadena 16). Y jecen ce Te BpenHoct y bunehn nomepajy 3a oko 5 °C Ha Buie.

I'me ce Hamase amcoiyTHO HajBUIIE W3MEpPEHE TEMIIEpaType M KOJIHMKO Cy OHE
»yAajbeHe on yrno3opaBajyhux mparoBa? Hajeuira TemmpaTypa Ba3ayxa nmpema Hojanuma
KOjMa ce OBOM IPHUIIMKOM pacrtionaraio 3adenexkena je y bujersuan 43 °C. Ona je Bumma ox
mpara eKCTpeMHOCTH 3a To MecTo 2,8 °C. AnconyTHH MakcUMyM Temneparype y Coxomniy
n3Hocu Tek 36 °C. OBe BpemoOCTH ce T0jaBibyjy Y jyiy, anu Ha COKOJNIy y aBrycCTy, a y
Bunehu cy momepene Ha cemrtemOap. Jamyapckm makcumymu ce kpehy oxm 19,3 °C y
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Bumerpany no 22,3 °C y bama Jlymwm, a y bunehn taj makcumywm m3aocu 17 °C u 16,9 °Cy
Coxomy. Te BpenHoCTH Cy M3HAA OATOBapajyhux mparoBa CKOpO y OKBUPHOM HHTEpBaiy |
1o 4 °C. Y nponehe ce mory mojaButu u temmeparype mnpeko 35 °C, a y jeceH 4ak U mpeKo
38 °C — y bunehu n npeko 40 (HapaBHO y MUTamy Cy cenTeMOapcKu MakcUMyMH). To Moke
Ja Oysne uak W3HAA TONMIIBLMX nparoBa. Hajsumm npar y PenyGmuimm Cprickoj
(Bujessuncku 40,2 °C) npepaszuljen je cByaa ocum Ha Cokouity u y [Ipujenopy.

3akbyuak

CBaku IpoCTOp Ha HalIOj IUIAHETH UMa CBOje crielM(UYHE KIMMATCKe eKCTpeMeE,
KOjH C€ HCII0JhaBajy y HEMOBOJFHOM [I€jCTBY, C OO3HMpPOM Ja je CTAaHOBHHUINTBO YBEK
npuiaroeHo HOpPMalIHUM KIMMAaTCKUM YCJIOBHMa ,,CBOje perwje”. Y oBOoM paxy je
aHATM3UPAHO CTamkEe EKCTPEMHHUX KIMMATCKUX IojaBa y PemyOmmmm Cprickoj W HBUXOBH
[ParoBy Kao IpaHMIC HEIIOBOJGHOCTU KimMe. [IpoydaBaHe cy Temmeparypa Ba3ayxa MHOTO
UCIIOJ] HOPMaJIHE M TeMIlepaTypa Ba3ayXa MHOTO H3HAJ HOPMAJTHE.

ITpocTopHU pacnopesn MUHHMAJIHUX TeMIlepaTypa Bazayxa y PemyGuunu Cprckoj
TOKOM TpoydaBanor nepruosa 2006-2010. roguHa noka3syje MEepUAnjaHCKy, YIIOPEAHUYKY U
BUCHHCKY 3aKOHOMEPHOCT. BpeZHOCTH mparoBa y jako pa3HOJHMKOM pejbedy M ca jaKum
yTUIajeM Mopa y jenrHoM neny Pemy6Omuke Cpricke 1mokasyjy jacHY BHCHHCKY W IIMPHHCKY
3aKOHOMEpHOCT. BepoBaTHO je fa cy JoKaliHH yCiIoBH 0JuTyuyjyhu 3a mparoBe MUHUMAaJIHUX
TEeMIIepaTypa U Jja Ce CTAaHOBHHMILITBO CBAaKOI Kpaja afeKBaTHO aJalTHUpPaIO Ha MHTEpBaje
HOPMAaJIHO HHUCKHUX TemIiepaTypa. Jloma rpaHniia eKCTpeMHOCTH 32 TeMIlepaTypy Basjayxa y
Perry6nmumn  Cprickoj je oko -17 °C. Mecrta ce crnemupUYHUM ONIITHM KIUMATCKUM
yCIIOBUMa MMajy JI0CTa HIDKY WM BHIIY T'PaHHMIY: HA OCHOBY OBJIe KOPHIINEHHMX MOaaTaKa
TO je o oko -22 1o -9 °C (amm je pealHO HHTEPBAI MHOTO IIHpH). Y TIOjeMHAM KpajeBHMa
Jetu Ou Tpedano yno3opaBaTd Ha aja temuepatype uctox 10 °C.

Hajmmka m3mepeHa temmeparypa y ucTpaxkuBaHoM mepuony je y Cokxommy -31, 6
°C. CrymTame ancolIyTHUX MUHIMYMa HCIOJ IIParoBa eKCTPEMHOCTH W3HOCH Of 2 wiH 3
°C nmo 7 nnu 8 °C, anu KOoJ Ay>KUX ITEPHOIa OCMaTparma 1 BHIIE.

CpeamH TOIMIIIBE MaKCHMyMH CIIOPO PacTy OX ceBepa Ka jyry M HE3HAaTHO Of
3amaga ka ucTtoky PemyOnuke Cprcke. [IparoBu 3a TemmepaType BasiyXxa MHOIO HIIH
3HATHO W3HA] HOpPMaJIHE 3a aHaJM3MpaHux 7 craHuna y PemyOnuim Cprickoj ogHOCce ce Ha
HajBUIIC MCECEYHE MpParoBe KOjU MOTy jga Oyay y jyiy, aBrycty wim centemoOpy. OHu
MIpeCTaBIbajy TPaHHIEe EKCTPEMHOCTH 3a JIaTO MECTO (3a 1eiy roauny). [Iparosu pacry ox
samaza ca 38,4 °C y Ilpujenopy u oxn 39,9 °C Ha jyry y bunehu g0 40,2 °C ka uUCTOKY U
ceBepy y bujessunn. V Cokomily je amapMaHTHa CHTyalMja MM TEMIIEpaTypa IopacTe
n3Haz 33 °C.

Hajsuma Ttemnparypa Baszayxa mpeMa IojanpMa KOjUMa Cc€ OBOM MPHIMKOM
pacmionarano 3abenexxeHa je y bujessunan 43 °C. OHa je BHIIa Of Ipara eKCTPEMHOCTH 3a TO
MecTo 2,8 °C. AncomyTHH MakcuMyM Temnepatype y Cokomry m3aocu ek 36 °C. Hajumm
npar y Perryonmmu Cprckoj (bujessuacku 40,2 °C) npeBasuljeH je cByna ocuM Ha Coxomiry
u y Ilpujenopy. MakcumaiiHe temreparype Basayxa, umajyhu y Buay ,,ropyhu mpoodiaem
IIPOMEHE KIIMMe, CIa/lajy y IPyIly BKHHjUX KIMMAaTCKUX IapaMeTapa HeKOT IIPOCcTopa, aliy,
He O6m Tpebano 3a00paBUTH Ha NMOMEHYTY YMI-CHHIYy Ja je Beha JeTalHocT KOA JbYIOH Of
HHUCKHX HETO OfI BUCOKUX TeMIIepaTypa.
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Abstract: The goal of this paper is to determine the state of extreme air temperature in Republic of Srpska and to
establish their thresholds as the limits of unsuitability of the climate. The air temperature much above and much
below was investigated. The spatial distribution of minimal air temperatures in Republic of Srpska during the
studied period 2006-2010 shows the meridian, parallel and altitude regularity. The average annual maximums
increase slowly from the north towards the south and insignificantly from the west towards the east of Republic of
Srpska.

Key words: extreme temperature values, extreme temperature treshold, population adaption

Introduction

Extreme climate events increasingly draw attention of the scientific public, and due
to mass media covering of the developed part of the world there is almost no extreme
climate event that stays unnoticed. Certain relevant scsientific institutions, such as The
Intergovernmental Panel on Climate Change (IPCC), have taken the initiative in the
intrpertation of contemporary climate changes, the estimate of anthropogenic influence on
climate, and as a part of that, also climate extremes. Special attention is given to current
trends of air temperature. On global level, the 20th century, the last decade of the 20th
century and the year 1998 were the warmest in the last millenium (IPCC, 2007).

According to the data registered by The Global climate monitoring system and
national network of metereological stations, similar trend of air temperature increase has
been noted in hemispherical scales as well, and it also prevails in regional and local scales.
Still, in the second half of the 20th century south from 60° S decline of air temperature was
registered, and similar changes have been noted in some parts of the south-eastern Europe.

Besides registered changes in air temperature trends, in many regions of the world
the changes in intensity and frequency of the occurance of the climate extremes, such as the
waves of extremely high air temperatures, have been registered. Apart from indubitable
consequences on human health, high temperatures accompanied by the lack of precipitation
cause high economic losses.

The analyses of the IPCC show that the projected increase of air temperature under
the influnce of the increase of the concetration of the gases with greenhouse effect in certain
regions of the world would be followed by various regional changes in changes in intensity
and frequency of climate extremes. Nevertheless, in the next two to three decades ,,the
signal® of those changes will still be relatively weak in comparison with the natural climate
variability (IPCC, 2012).

Every area on our planet has its own specific climate extremes, which are manifested
as negative effects, since the population is always adapted to normal climate conditions of
“its region” as an ordered geosystem (Andelkovi¢ G, 2010). The goal of this paper is to
determine the state of extreme air temperature in Republic of Srpska and to establish their
thresholds as the limits of unsuitability of the climate of that part of Bosnia and
Herzegovina.

The study methodology

Climatologists are often forced to characterize various weather conditions and
climate values by words, meaning that it is not enough to present only number values in
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charts (Vujevi¢ P, 1956). It is necessary to give users and common people certain
characteristic in words for the temperature value or some other climate element. But, for
qualifications such as “lower than normal”, “considerably lower than average” or “almost
usual” or “extreme”, in which we are especially interested, precise and scientifically
determined limits must be taken into consideration.

For a certain geographic region extreme values are especially important. Studies
conducted so far (Vujevi¢ P, 1956; Radinovi¢ D, 1990; Andelkovi¢ G, 2006) have showed
that many extreme values of climate events have normal distribution. The type of
distribution basically determines the way the thresholds for extreme values of climate events
are calculated.

Theorem Cornu represents the best way to check whether a certain climate element
can be subjected to Gauss’s distribution. According to this theorem double coefficient
(quotient) of square standard deviation (o) and square average deviation (variability — d)
equals Ludolph’s number (x) when a certain sequence of data has normal curve of

distribution:

202

d2

In theorem Cornu, deviation should not be higher than 5%. Still, meeting that
requirement is the necessary, but not the sufficient condition for normal distribution. To
confirm that the number of deviations which absolute value is lower than ¢ should be found.
It is done by counting data in the interval i + o (between the difference and the sum of the
arithmetic mean and standard deviation). According to Gauss’s distribution 68.27 % of all
data is inside the interval i + g, 95.45 % is inside the interval u £ 20, and even 99.73 %
inside 4 + 30. For a sequence to match the criterion of normal distribution the number of
data in the mentioned interval should be higher than two thirds of the total number of data in
the studied sequence.

It should be stated that in practice there is almost no place where the frequency curve
of a certain climate element would completely match in its shape Gauss’s normal bell curve
(Vujevi¢ P, 1956). Nevertheless, consciously making the mistake, we must be satisfied with
more or less rough approximation. The classification of climate elements value established
by Chapman (Chapman E. H., 1919) and based on precisely determined numeral values
describes the level of ,,normality” in climatology. In this case for normal values are taken
those values that lie inside the interval u + o.

Vuyjevi¢ (Vujevi¢ P, 1956) emphasizes that it is better to separate classes on the basis
of the value of a probable deviation (r), which represents 0.6745 o, so those intervals are
narrower for a third than those with standard deviation and that limits of those classes
correspond better to general human feeling. However, in that case the limits for extremely
negative events become considerably wider, which would not describe well current climate
conditions of any area on Earth (taking into consideration current trends of climate changes,
i.e. strengthening of extremes). This is accepted in the latest works in climatology all around
the world: in these works it is emphasized that exactly standard deviation is used for
describing abnormal climate conditions (Oliver J. E., Hidore J. J.; 2002).

Knowing this we can determine limits, i.e. the frequency thresholds — or probability
of an event with certain values of a climate element. We will take that the values of a
climate element which are very, considerably or much below normal (under x-26) and
very, considerably or much above normal (above u+20) represent extreme (negative)
climate event. Now we should take into consideration the rule of normal distribution
according to which the probability is p> = 0.9545 (so called 2o rule), i.e. outside the interval
H+201s 100 % - 95.45 % = 4.55 %, which is 2.275 % on each end of a layout (on both sides
of the most frequent value in a sequence).

="
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In this case the air temperature much below normal and the air temperature
much above normal were studied. The procedure is almost the same in both cases, so we
can explain the appliance of the normal distribution method in the case of the first ECE:
minimal daily temperatures (7,). There are sequences for 7 monitoring stations per months
for different periods (from 20 years for Banja Luka and 18 for Sokolac, to 6 years for
Prijedor, Doboj, Bijeljina, Visegrad and Bilec¢a). The first suchlike sequence is for Banja
Luka for January. It has 620 entries (31 days in January multiplied with 20 years). The
sequences for other months are analogue to this one. 84 temperature sequences were made
in this way: 12 for each of the 7 monitoring stations. By arranging minimal daily
temperatures according to their size the statistical sequence of the random variable 7, was
created:

T <Tw<T;3=<...<Ts20.

The temperature sequences as statistical series are arranged according to their size
from the lowest to the highest values, i.e. the width of the interval of the grouping of data
was reduced to the level of the precision of the temperature measurement (0.1 °C). When all
the values are classified according to the number of occurrence in coordinate system, for
each temperature sequence abscissa represents the ordinate of frequency. The gained
frequencies represent the distribution curve which corresponds to normal distribution.

The procedure for determining thresholds for minimal daily air temperatures was to
deduct 2.275 % of data starting from the lowest value from the total frequency of minimal
daily air temperatures for each month (number of days in a month x number of years). For
months with 31 days there are 14 data:

620 5 575214105 ~ 14,
100

For months with 30 days (600 values) there are also 14 data, and for February which
forms 565 values, there are 13 data starting from the absolutely lowest value:

@-2,275 =13,65~14
100
or:

565

2222275 =12,854 ~ 13.
100

For Sokolac, which represents period 2001-2008, there are 13 (12.69) data for
months with 31 days (558 values), 12 (12.29) data for months with 30 days (540 entries in a
sequence), and for February which forms 509 values, there are also 12 (11.58) data starting
from the absolutely lowest value.

And finally, for places with 5 year period (Prijedor, Doboj, Bijeljina, ViSegrad I
Bilec¢a) for months with 31 days (155 values) there are 4 (3.52) data, and for months with 30
days 3 (3.41) data, as well as for February which has 141 entries in the sequence (3.2)
starting from the absolutely lowest value.

The exact value of a temperature threshold is for one decimal higher than the last
value (data) which is deducted (14, 13, 12 or 4 u 3). During this part of the procedure by
taking the insight into the distribution of frequencies the simple counting of data was
conducted and the value of a threshold was determined. The difference in determining the
opposite extremes is that instead of taking minimal we take maximal values and at the end a
threshold is determined by counting 2.275% frequencies from the highest instead of the
lowest value of the parameters.



119

The air temperature much below normal

Negative climate events related to air temperature are studied before other extreme
climate events not because of their direct importance, but the indirect, which is huge
knowing that temperature has influence on other climate events as well. Direct influence of
temperature extremes has almost no direct devastating effects on economy, but they can
directly endanger human lives. We should be aware of the fact that cold is responsible for
much higher number of deaths and disorders than high temperatures (Kajzer M, 2003).

The lowest and the highest air temperatures that occurred in a certain place during
a certain period are called extreme temperatures. Several parameters (average and absolute
values) are related to extreme air temperatures, but not all of them are equally important for
human health and human activities. The values considerably below and considerably above
normal are important for investigation of negative climate events.

Severe climate events occur when there is adequate macro-atmospheric circulation
and when local conditions are convenient. In most cases macro-atmospheric synoptic
situation is the same over a larger area, but local conditions can vary considerably. Thus, a
certain event can occur only when both conditions are fulfilled. A daily minimum of air
temperature considerably below normal appears during the winter, most frequently under
the synoptic situation with significant anticyclone or when a ridge of high air pressure
arrives over Republic of Srpska. It is interesting that the same conditions are characteristic
for summer as well, but in that case most frequently the ridge of North-Atlantic and not
Siberian anticyclone is in question. It should be mentioned that zonal situations when
minimal temperature considerably below normal occurs are not rare as well (Radinovi¢ b,
1981).

The average annual minimal air temperature in Banja Luka in the studied twenty-
year period is 6.3 °C (tab. 1). Monthly values are from -2.8 °C to 15.4 °C. The spatial
distribution of minimal air temperatures in Republic of Srpska during the studied period
2006-2010 shows the meridian, parallel and altitude regularity (tab. 1-8). The average
annual minimal air temperature is the highest in Bile¢a 7.4 °C, and it rises insignificantly
from the south to the east (in Prijedor it is 6.7 °C, and in Bijeljina 7.3 °C). In Sokolac it is
only 1.6 °C, although in this case the monitoring period is much longer. In Banja Luka the
average annual minimum is lower in period 1991-2010, than in the period 2006-2010: 6.3
°C versus 6.8 °C. The average monthly values change differently in space: in summer they
fall from the west to the east and from the north to the south, and in winter only to the east.

Table 1. The parameters of the minimal air temperature (°C) in Banja Luka (period 1991-2010)
Table 2. The parameters of the minimal air temperature (°C) in Sokolac (period 1991-2008)
Table 3. The parameters of the minimal air temperature (°C) in Banja Luka (period 2006-2010)
Table 4. The parameters of the minimal air temperature (°C) in Prijedor (period 2006-2010)
Table 5. The parameters of the minimal air temperature (°C) in Doboj (period 2006-2010)
Table 6. The parameters of the minimal air temperature (°C) in Bijeljina (period 2006-2010)
Table 7. The parameters of the minimal air temperature (°C) in ViSegrad (period 2006-2010)
Table 8. The parameters of the minimal air temperature (°C) in Bile¢a (period 2006-2010)

The average minimal temperatures are “expected” values for a certain time interval,
and absolutely minimal temperatures are extremities of natural conditions of a certain area.
Life and work of people is organized according to the expected values, and in the situation
of approaching negative extreme values people must be adequately warned. The thresholds
for air temperatures much below normal are the limit values of minimal daily air
temperatures and they do not have to match spatially and temporally the average values a
man is adapted to.

Strictly scientifically viewed those values are quite unevenly distributed. The bottom
limit of extremity for air temperature in Republic of Srpska is around -17 °C. Places with



120

specific general climate conditions have much lower or higher limit: according to the data
used here it is about -22 to -9 °C (but the interval is surely much wider).

The values of the thresholds in quite diverse relief and with the strong influence of
the sea in one part of Republic of Srpska show the clear altitude and latitude regularity.
Stations at higher altitude have lower thresholds, but this event as well should be explained
by the type of the relief. It is probable that the local conditions have the greatest influence
on minimal temperature thresholds and that the population of every area has adequately
adapted to the intervals of normally low temperatures. Generally, those differences are quite
low if we exclude Sokolac and Bile¢a. Thus, we can say that ,,warnings® should not be made
before the forecast air temperature is below -14 °C (Banja Luka) to -17 °C (Doboj). The
twenty-year period for Banja Luka is in that interval, but its value is higher for 1.3 °C in the
longer period than the value gained for the shorter period (-13.8 °C). Comparing to Bile¢a
those values are quite lower (-8.3 °C).

Monthly limit values on the territory of Republic of Srpska are, naturally, always
above analyzed annual thresholds, which appear mainly in January, only in Prijedor in
December, and in Bile¢a not before March. It is assumed that those ,,discripancies are the
consequence of relatively short monitoring period. Monthly thresholds reach 12.4 °C in July
in Bijeljina. In Bileca the highest threshold is in August 10.5 °C, while in Sokolac in July it
is only 3.3 °C. In other words, in summer (usually in July) thresholds rise even over 10 °C.

All this means that in certain areas in summer there should be a warning for the
temperature that falls below 10 °C as for a negative event. In spring and autumn the limit is
around 0 °C. The first month with frosty thresholds is mostly October, and the last April.
The exceptions are Bile¢a and Sokolac, with changes according to the climate variant.

If we now look at absolute minimums we can conclude that they spatially match
better the average minimums, what is understandable because the thresholds are determined
by the type of distribution, i.e. the frequency of measured daily minimums. The lowest
measured temperature in the studied period is in Sokolac -31. 6 °C. In the longer studied
period in Banja Luka lower values were measured, what was expected.

The decline of the absolute minimums below the thresholds of extremity in the large
number of places is only 2 to 3 °C, but in some 7 to 8 °C. In longer periods of monitoring
they are even 10 to 12 °C.

In the warmest period of a year the mentioned difference is lower than in winter,
what points to huge grouping of daily minimums to absolute values for that period of a year
and on the increase of the asymmetry during the summer. Bigger differences are more
favourable situations for human life. On the other hand, adaptation of people to absolute
values close to thresholds means increased resistance of the organism of the local
population. The spring and autumn are more similar to summer according to the interval of
the division of the thresholds of the extremes and absolute extremes. The lowest threshold of
-21,7 °C is exceeded in Prijedor, Banja Luka and Bijeljina, what can point to huge spatial
differences in minimal air temperatures in Republic of Srpska.

The air temperature much above normal

Daily maximum of the air temperature considerably above normal during the winter
mostly appears when the strong cyclonic activity develops and maintains at lower latitudes
of the eastern part of the northern Atlantic or in western Mediterranean. In both cases the
intensive advection of heat flows above Republic of Srpska what leads to the formation of a
thermal ridge. Very high temperatures can occur in zonal situations as well, usually when
zonal current is moved to the north with axis at latitude about 50° north. During the summer
synoptic situations are similar to those in winter. The greatest difference is that the intensive
advection of heat is often formed over the Balkan Peninsula in the southwestern current,
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although the cyclonic circulation is weak. The thermal ridge is accompanied by the ridge oh
high pressure at ground level giving it dynamic character (Radinovi¢ B, 1981).

The scale of harmful effects of high temperatures goes from unpleasantness to
illness, technical-technological and social effects and economic losses. “Thousands of
people die every year due to direct or indirect illnesses related to heat” (Kyser M, 2003).
But, it should not be forgotten that it is emphasized in many works that human mortality is
higher in the case of low than of high temperatures (Robeson S. M., 2002). Average
maximal air temperatures belong to the group of important climate parameters of a certain
area, so their analysis is significant for general climate analysis, as well.

Even at the first look at the tables 11 to 16 (the same period) it can be noticed that the
average annual maximums increase slowly from the north towards the south and
insignificantly from the west towards the east of Republic of Srpska: from 17.8 °C in
Prijedor to 18.7 °C in Bile¢a. The most notable is the fall of altitude function to 13.9 °C at
Sokolac. The lowest monthly values go from 2.6 °C in December at Sokolac to even 8.5 °C
in January in Bile¢a; and the highest from 24.6 °C again at Sokolac to 31 °C in ViSegrad,
both in July. The maximums occur in July, except in Bile¢a — September, and during the
twenty-year monitoring period in Banja Luka - August (table 9). The longer period in Banja
Luka has lower values in most months and 0.6 °C lower average annual value than the
shorter period (tables 9 and 11).

Table 9. The parameters of the maximal air temperatures (°C) in Banja Luka (period 1991-2010)
Table 10. The parameters of the maximal air temperatures (°C) in Sokolac (period 1991-2008)
Table 11. The parameters of the maximal air temperatures (°C) in Banja Luka (period 2006-2010)
Table 12. The parameters of the maximal air temperatures (°C) in Prijedor (period 2006-2010)
Table 13. The parameters of the maximal air temperatures (°C) in Doboj (period 2006-2010)
Table 14. The parameters of the maximal air temperatures (°C) in Bijeljina (period 2006-2010)
Table 15. The parameters of the maximal air temperatures (°C) in ViSegrad (period 2006-2010)
Table 16. The parameters of the maximal air temperatures (°C) in Bile¢a (period 1991-2010)

The thresholds for air temperatures much or considerably above normal for 7
analyzed stations in Republic of Srpska refer to the highest monthly thresholds that can
occur in July, August or September. They represent limits of extremity for a given place (for
the whole year). By generalizing to the highest level the spatial distribution of the limit
values of the maximal daily air temperatures we create the picture of the spatial distribution
of the thresholds which rise from the west with 38.4 °C in Prijedor and 39.9 °C at the south
in Bile¢a to 40.2 °C towards the east and north in Bijeljina. As well as with extremity
thresholds of minimal air temperatures here we also have clear fall towards higher altitude.
In Sokolac it is alarming situation as soon as the temperature rises above 33 °C. A very
important fact is that the threshold for Banja Luka in shorter and “later” period is higher for
even 1.8 °C (39.9 °C versus 38.1 °C) and that both values do not show the characteristic of
the urban climate of Banja Luka (they fit “the threshold geography” of the natural
environment in Republic of Srpska).

The monthly thresholds are the lowest in January, except at Sokolac where it occurs
in December. At that period negative temperatures at some stations are as soon as they rise
above 15.9 °C (Bile¢a). Naturally, those thresholds are even lower at higher altitude, but
“not much”. On the other hand Bijeljina has maximal winter threshold (19.3 °C). Generally,
the highest monthly values are, of course, annual thresholds, while spring and autumn have
thresholds in the interval between 20 and 30 °C, with higher values in autumn at average.
The exception is the autumn in Bile¢a with higher thresholds in any case. Nevertheless, in
spring and autumn the occurrence of temperatures even above 30 °C is often “allowed”:
sometimes as negative values are taken only the temperatures above 34 °C — with the
exception of Bileé¢a, of course (table 16). In autumn those values in Bile¢a move for about 5
°C upwards.
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Where are registered the absolutely highest measured temperatures and how “far” are
they from warning thresholds? The highest air temperature according to the data that were at
our disposal was registered in Bijeljina 43 °C. It is higher than the extremity threshold for
that place for 2.8 °C. The absolute temperature maximum in Sokolac is only 36 °C. These
values occur in July, but in Sokolac in August, and in Bilec¢a they are moved to September.
January maximums vary from 19.3 °C in Visegrad to 22.3 °C in Banja Luka, in Bilec¢a that
maximum is 17 °C and in Sokolac 16.9 °C. Those values are above corresponding
thresholds almost in the interval around 1 to 4 °C. In spring temperatures even above 35 °C
can appear, and in autumn even above 38 °C — in Bileca even above 40 (clearly, those are
September maximums). It can be even above annual thresholds. The highest threshold in
Republic of Srpska (40.2 °C in Bijeljina) is exceeded everywhere except in Sokolac and
Prijedor.

Conclusion

Every area on our planet has its own specific climate extremes, which are manifested
as negative effects, since the population is always adapted to normal climate conditions of
“its region”. In this work the state of extreme climate events in Republic of Srpska was
analyzed and their thresholds as limits of climate unsuitability. The air temperature much
below normal and the air temperature much above normal were studied.

The spatial distribution of minimal air temperatures in Republic of Srpska during the
studied period 2006-2010 shows the meridian, parallel and altitude regularity. The values of
the thresholds in quite diverse relief and with the strong influence of the sea in one part of
Republic of Srpska show the clear regularity according to the altitude and latitude. It is
probable that the local conditions have the greatest influence on minimal temperature
thresholds and that the population of every area has adequately adapted to the intervals of
normally low temperatures. The bottom limit of extremity for air temperature in Republic of
Srpska is around -17 °C. Places with specific general climate conditions have much lower or
higher limit: according to the data used here it is about -22 to -9 °C (but, in reality the
interval is much wider). In certain areas in summer a warning should be made when
temperature falls below 10 °C.

The lowest measured temperature in the studied period is in Sokolac -31.6 °C. The
decline of the absolute minimums below the thresholds of extremity is from 2 or 3 °C, to 7
or 8 °C, but in longer periods of monitoring even more.

The average annual maximums increase slowly from the north towards the south and
insignificantly from the west towards the east of Republic of Srpska. The thresholds for air
temperatures much or considerably above normal for 7 analyzed stations in Republic of
Srpska refer to the highest monthly thresholds that can occur in July, August or September.
They represent the limits of extremity for a given place (for the whole year). The thresholds
rise from the west with 38.4 °C in Prijedor and 39.9 °C at the south in Bile¢a to 40.2 °C
towards the east and north in Bijeljina. In Sokolac it is alarming situation as soon as the
temperature rises above 33 °C.

The highest air temperature according to the data that were at our disposal was
registered in Bijeljina 43 °C. It is higher than the extremity threshold for that place for 2.8
°C. The absolute temperature maximum in Sokolac is only 36 °C. The highest threshold in
Republic of Srpska (40.2 °C in Bijeljina) is exceeded everywhere except in Sokolac and
Prijedor. The maximal air temperatures, taking into consideration the “acute” problem of
climate change, belong to the group of important climate parameters of a certain area, but
the mentioned fact that human mortality is higher in the case of low than of high
temperatures should not be forgotten.
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