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Caxerak: KimmaTcky eKCTpeMH Kao HEMOBOJbHE IOjaBe IaHac ce cBpcraBajy Melhy Hajsehe mpoGieme
4yoBeyaHCTBA. MIaK, He0CTaje BbUXOBO KOMILIEKCHO M CHCTEMATCKO MPOy4YaBame, a He Kao ,,[IpUBe3ak’ mpobuemy
CaBpEMEHUX HpOMeHa KinMe. MHOTM TepPMHHHU CEe KOPUCTE MPOM3BOJBHO, K0 KIIMMATCKH €KCTPEMH M CKCTPEMHE
kiuMaTcke mnojaBe. Ca acmekra reorpaduje MocToju moTpeda mpBO 3a JedUHHCAmEM EKCTpeMa H HUXOBOM
KJIacu(UKalMjoM, a TEK OHIA 3a YCIIOCTaBJbAbEM KPUTEPUjyMa 332 HHXOBO HICHTH()UKOBamE, 3a MMOBE3UBAE
npobiyieMa ca reorpa)ckoM OCHOBOM HTJ. 3a CBaKH MPOCTOP Ha 3eMJbH HEONXOJaH je creuupuyan npucTym. Y
pany je u3aBojeHa u neduHucaHa ykynHo 31 ekcrpemHa KiuMarcka mojaBa y CpOHju M CBe Cy Ha OCHOBY
cnenu(pUUHOCTH M CTeneHa INTETHOCTH CBpCTaHe y 5 kareropuja. Cucremarcka reorpadcka mpoydaBamba OBHX
rojaBa OM MOTJIa MHTEH3UBHpATH O00pOy mpoTuB aTMocdepckux Henoroxa y Cpouju u nomohu CHCTEM OCHIypama
JbYJIM ¥ MaTepHjajiHuX Jobapa. Y OKBHpHMa peryjiaThBa Mopaie OM Jia ce Hanase Ipeuus3He Ae(UHHIMje CBUX
HEMoroja ca MPEHU3HAM IpaHMIlaMa INTCTHOCTH II0jaBe, 3aTHM INpolieHe Moryhie yrpoxkeHoctd u MoryhHocTn
3IITHTE Y T0jeJMHAM PETHOHMMA U CIL.
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YBoa

KnumaTtcku ekcTpemH, Y HajliupeM CMHCIY NPUPOJHE HENOroJe Npoy3pOKOBaHE
aTMOC(EpCKUAM TMPOIeCHMa, BPEMEHOM II0CTajy jelaH o1 HajBehux mpobiema JoBeUaHCTBA.
Wnak, y Be3u ca mHUMa joII YBEK MOCToju MHOTo HejacHoha. Mako je 3a MehyHapomHy
3ajeqHUIy CIpedaBambe M yOnakaBame NPUPOJHUX KaTacTpoda TIOCTano jeJaH oOff
MIPHOPUTETA, HEAOCTaje YaK FHHXOBO NMPENH3HO W ommTenpuxBahieHo nedunucame. Ocum
TOra, CBako TMOJApydYje, 3aBUCHO of (u3uukoreorpadCKuX yciaoBa, HMa CBOje
creupUIHOCTH, I/ie ce MaHU(ECTYjy MPUPOIHH MPOLECH U 0coOeHocTH Henoroaa. [Ipema
TOME y CBAaKOM MPOCTOPY MOTPeOaH je aJeKBaTaH MPUCTYIl HCTPaKMBamka OBUX I10jaBa
(Pllana R., 1987). 3naumu, tpebano Ou mohu ox perHoHaNHOr WM YaK O HAlMOHAIHOT
HUBOA Y HCTPOKUBAKUMA, M Ty 3aloyeTd ca IMPEHU3HUM HAayYHHM ,,IOTNMCHBAEM,
OJHOCHO JeuHHCAamEeM CBHX HEMOBOJPHMX  KIMMAaTCKMX I0jaBa M HHHXOBOM
KJ1acu(pUKanyjom.
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Pan mpencrapspa pesynTaTe HCTpaKHBama HayqHOT npojekTa 146005, koju puHancupa MUHHCTAPCTBO HAYKE U
TEXHOJIOLIKOT pa3Boja Penyoiuke CpoOuje.
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JaHac ce 4ecTo TOBOPH O pasMYUTHM EKCTPEMHHM Il0jaBama, IoJ KojuMa ce
nmojjpa3yMeBajy perku joraljaju Koju 3HATHO OJNCTymajy of mpoceka. [lojaBibyjy ce
pa3nuYUTH BUAOBH TakBHX naorahaja. VICTOBpCHHM ce TpymHIly y IIOjeAWHE KaTEeTOpHje.
CBeyKkynmHa TEpMHUHOJIOTHja U3PA3UTO je IapeHONHKa. ATMOCHEpCKH eKCTpeMH ce
CBPCTaBajy y BPEeMEHCKE MJIM METCOPOJIONIKE M KIMMaTcke mojaBe. Hajuenrhe ce ciomumy
TEMIIEPaTYpHU U TaJaBUHCKH €KCTPEMH, alu Cy 4YeCTH M OnyjHH gorahaju, Koju
NoJIpa3yMeBajy €KCTpEeMHE yJape BeTpa, elIeKTpUYHA MpaXmema U cil1. Y3 arMocdepcke
EKCTpeMe Be3yjy ce W IOIUIaBe, IIyMCKU H0XKapH, epo3nja, KIU3HIITA, JIABUHE, HaKO Cy OHH
Jpyraduje mpupojne, 0e3 003upa IMTO Cy UM Yy3pOIHM I0jaBJ/bHBaKka YECTO aTMOC(EepCKe
nojae. CBe TO yka3yje Ha NPOW3BOJbHA TyMauewa y cdepu mnpoydaBama HPUPOJHUX
eKcTpeMa. Y THIAji TAaKBUX €KCTPeMHUX aoralhaja 3amo0ujajy paznnunte oOJIMKe U Yy HOBHjE
BpeMe O3HauaBajy ce TepMuHOM ,,xymanu crpec (Oliver J. E., Hidore J. J.; 2002). On
M3y3eTHE BAYXHOCTH j€ HAYYHO cariiefiaBame IMpodiieMa eKCTPEMHHAX KIMMATCKuX norahaja
ca pa3IMYMTHX acrekara. Hapouuto Henocraje HHXOBO CAaMOCTAJIHO, KOMIUIEKCHO H
CHCTEMaTCKO NpOyYaBame, a He Kao ,,IpUBe3aKk’ IpoOieMy CaBpeMEHHX NMPOMEHa KIMME
(Auhenkosuh I'., 2010).

CpOuja je mocra momrteljeHa MHOTHX ONACHUX M KaractpodaiHux norahaja koju
noraljajy BEJMKH MPOCTOP Hallle TUIaHeTe, OJHOCEe OpOojHE KPTBE U pasapajy MarepujaiHa u
KyJITypHa JIo0pa dYoBe4yaHCTBa. BepoBaTHO 300r TOora cy KOJ HAac CIpPOBEIEHA CaMo
manobpojHa ucrpaxuBamwa ([yuuh B., Tanacujesuh 3., 1993; dynuh B., Cmaumnaruh J.,
1994; Anhenxosuh I'., 2006, 2007, 2009; Anhenxosuh I'., XKuskosuh I'., 2007; Radinovi¢
b., Maksimovi¢ S., 2002; Unkasevi¢ M., Vujovi¢ D. i Tosi¢ 1., 2005; u ci1.) 1 HeqOCTajy
OJIrOBOpM Ha MHOTra nutama. Hapounro ca acriekra reorpaguje mocroju norpeda paspoja
CHCTEMATCKOT Mpuiasa mpooiemy.

VY CymITHHH CBaKd MPOCTOp Ha HAIIOj IUIAHETH UMa CBOje CIeHU(pHYHE KIUMATCKE
eKCTpeMe, KOji Ce UCIIO0JhaBajy Y HEMOBOJFHOM [IEjCTBY, C OO3MPOM Jia j¢é CTaHOBHHIITBO
YBEK MNpmwiaroheHo HOPMAHUM KIMMATCKUM YCIOBHMA ,.CBOje permje” kao ypeheHor
reocucreMa. Mako ce yrimaBHOM moceOHO M37Bajajy arMochepcke Hemoroae, Tpeba ncrahn
Ja WCTy Tpymandjy oOyxBaTajy OHE HEIMOrojle Koje ce JemaBajy Kao IIOCIeANIa
nHTepakmuje atMocepe u xuapocdepe 300r y3ajaMHE TeCHE NOBE3aHOCTH. 1o cy
HEINOBOJbHM J0Taljaju, KOjH y OCHOBH HMAjy eKCMpeMHe MemeoponowKe, KIUMamcke u
xudponouike npoyece. Cmatpa ce na je onn umHe 70 % CBUX NPUPOAHHX HENOroja
(bykanoBuh ., 2000). Ilpu npeduHncamy eKCTpeMHHMX KIMMAaTCKUX II0jaBa Kao
HEMOBOJPHUX WJIM IITETHUX ()eHOMeHa Tpeba mohu o oBe reHeTcKe CKYMHMHE Kao IIHpe
Kareropuje.

IIpo6aem nepunucama KIUMATCKUX eKCTpeMa

AKO y3MeMO CBe NPHPOIJHE EKCTpeMe, KOI HEeKHX (eHOMEHa Cy jaKo H3paKeHe
CIIMYHOCTH IIPHIMKOM T0jaBJbHBakba; KOJ APYTUX CY BEJMYMHA, YUECTaJOCT U UHTCH3UTET,
OJHOCHO IIPOCTOPHE M BPEMEHCKE OMJIMKE H3pasUTo pasiuuure. JemHu cy Hajyemrhe
KpaTKOTPajHH, Kao IITO je rpaj, Apyrd AyroTpajHH, Kao Cylia, ald UMa U TaKBHX KOJH CY
BPJIO MOBE3aHH, KAao LITO Cy OrpoMHa Op3WHa BEeTpa M HU3aK NPHUTHCAK y LEHTPY LUKJIOHA.
Jake Kxuie cy npencTaBHHIM OCceOHE BPCTE jep UM MHOTO BapHpajy OUIMKE I10jeINHAYHOT
nojaBJbMBama. TakBe Cy M Bapujalnyje BeJMYMHA NoIuiaBa. Vako ce MHOTH eKCTpeMH
M0jaBJbyjy CJIy4ajHO, CBU CE€ O3HA4YaBajy Ja Cy JHEBHOT, CE30HCKOI MM TOIMIIEETr
KapakTepa (LITO Cy BHIIE HEIPABHJIHOT MOjaB/bHBakbha — HACYMUYHOT, TO UM BHILE OTEXKaBa
MPOTHO3Y). YYecTaJloCcT je Mepa INpeno3HaTJbUBOCTH Hekor porahaja. OHa Hekana OuBa
BaXHMja Y aHAU3M HEro HEeKa Jpyra KapakTepHCTHKa, YaK M Hero jaunHa. Mnak mepuon
ocMarpama je peTKo Kaaa J0BOJbHO Ayr. ['eorpadcka pacnpocTpameHOCT ce OJHOCH Ha
KapaKTEepUCTHKE MPHCYCTBA (hEHOMEHa y MPOCTOPY Y KOME ce JellaBa — apeany. Y jeaHoj
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KpajHOCTH je MyHa, a Y Apyroj cyma. Heku umajy BpIio OIITpe TpaHHUIlE, Kao IMOIUIaBa M
naBuHA. [{pyru apeanu, Kao KO TPOIICKUX LUKIOHA CYy MHOTO Marbe jaCHO OTPaHHUYCHH.

KomMiekcHa kaTteropuja eKCTpEMHUX METEOPOJIOIIKO-KIMMATCKUX U XHIPOIOLIKHX
10jaBa Kao CKYIHMHA Y3POUYHO-TIOCIEIMYHO Be3aHNX Joral)aja MOKe ce paurdIaHiuT]' Ha:

e eKcTpeMHe aTMocdepcke forahaje HCKIbYYHMBO METEOPOJIOIIKOI  KapakTepa
(cuHONTHYKE TOjaBe): jaka TOIUIA M XJaJHa aJBEeKIHja, MHTCH3WBaH (POHT, NHTEH3UBHA
IIUKJIOTeHE3a, jaka CTaTHYKa CTAOWJIHOCT W HECTAaOMIHOCT arMocdepe, Karba XJIaJHOT
Ba3/yXxa, HUCKa MJla3Ha CTpYyja UTI;

® SKCTPEMHE KJIMMAaTCKe II0jaBe Yy YXKEeM CMHUCIY (CTaTUCTUYKH): EKCTpEeMHE
BPEAHOCTH KIMMATCKHX elleMeHaTa, Trpaj, TIycra Marjia, Iojequna, arMmochepcka
MIPaXbeha U CIT;

® CKCTPEMHE METECOPOJIONIKO-KIUMATCKE Ce30He (CHHONTHYKH ¥ CTATHCTHUYKH):
BpeJIa M XJIa/{Ha JIETA WIN 3UMe, KHIITHH ¥ CYIIHH IIEPUOAHN, TyTOTPajHU Mpa3eBU UTI;

e atMocdepcke noraljaje KOju WMajy EKCTPEMHH XHUAPOJOMIKK WCXOJ: Hario
TOIJbEH-€ CHE)XKHOT TIOKPHBAYa, jaka KHIIIa y CIIMBOBAMA OYjHYHHUX TOKOBA U CII;

® SKCTPEMHE XHJpOJIOUIKe Joraljaje: mNpecylMBamke H3BOpa, H3JIHMBakE peka,
HOIJIABHY TaJlaCH Ha y3BOAHUM TOKOBHMa KOjH C€ CYIEpIIOHUPAjy H CII;

e eKCTpeMHe Be3aHe Jorahaje: eKCTpeMHHU HHUBOM IIOJ3EMHHX M IMOBPIIMHCKUX BOJA,
U3NMBambe OyjUIHNX TOKOBA, JIe]| HA peKaMa, BUCOKHU TaJlacH Ha peKama, JJABUHE UT/.

W3 oBux rTpyma ce u3/iBajajy cBM jorahaju KIMMaTCKOT KapakTepa ¥ Ha3HBajy
KIMMaTckuM ekctpemuMma. C 0o03upoM nga ce JaHac IOJ KIMMAaTCKUM EKCTpeMuMma y
JUTEpaTypy 4YECTO HABOJE BPJO Pa3HOJMKH jaorabhaju, o] eKCTpEMHHX TemIileparypa H
raJIaBMHa JI0 N0Xapa U JlaBHHA, HaMmehe ce kao morpeda npenusHo AehuHHCAbe HUXOBOT
omHoca. Y tabemm | ce excTpemHH moraljaju KOju MMajy Be3e ca KIMMATCKUM YCIOBHMa
HEKOT MPOCTOpa Jiee Y TPU KaTeropuje: eKCTPEMHE KIMMATCKE IMOjaBe Y Y)KEM CMHUCIY,
eKCTPEMHE KJIMMATCKe CE30HE U eKCTPEMHE KIIMMATCKe HOCIEIHIIC.

Tabeua 1. IToaesa KIMMATCKUX €KCTPeMa MJIM eKCTPEeMHMX KJIMMaTCKux gorahaja.

KJIMMATCKH EKCTPEMH
EKCTPEMHE KJIIMUMATCKE EKCTPEMHE KJIIMUMATCKE EKCTPEMHE KJIIMMATCKE
TIOJABE CE30HE MOCJEAVLE
BHCOKE M HHCKE TeMIIeparype, cymia, noxapu,
MHTEH3UBHE Ma/[aBHHE, HoruiaBHa 100a, JIaBUHE,
jak Betap, TOILIM TaJIacH, eposuja,
rpan, XJIaJHH TaJlacu KIIM3HIITA,
HoJeauua enuuemyje,
Haje3/e MTeTOYNHA

AKO TIpEXBaTHMO CTaB Ja je ogHOC u3Mel)y kimMmaTonoruje m reorpaduje OIHOC
n3Mel)y moceOHe MUCHHIUIMHE W MaTHYHE HayKe K0joj TpeOa MpYKUTH ca3Hama O KIIMMH
Kao eJEMEHTY NMPUPOJHE OCHOBE reorpad)cKor mpocTopa, U Aa je Yy KpajibeM HpodieMaTHKa
KIUMaronoryje y (YHKIHjH OATOBOpAa HA NHTAmka 3allITO IOCTOje pasiiKe Yy KINMHU

' Opa monema mpescTaBba A0CTa MOAM(MUKOBAHY TIONENy KOjy TpuMemyje CaBeTONAaBHM OpraH IMIBajrapcke
aKaJeMHuje IPUPOJHUX HayKa 3a muTama kaumMaTckux npomena — OcCC (http:// www. occc.ch). Mctu u3Bop je y3et
¥ 3a Ki1acuduKkanujy KIMMaTCKUX eKkcTpeMa (norahaja) npukasany y tadenu 1.
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MOjeTMHAUX JIeNIoBa Teorpad)cKor mpocTopa, KOJMHMKA je Ta pa3jinka M KakBe Cy IOCICAUIE
yTHLAja KIUMe Ha reorpadcke CTpyKType y JIeIOBHMA CBETa, OHJA HAC JeTasbl (U3HUIKHX
mpoleca IOCTaHKa KIMMe Helie MHOTro 3aHMMaTH. Y TOM CMHUCIY 10O KIUMAMCKUM
excmpemMuma noopazymesamo He camo eKcmpeme ammocQepcKux nojasa y yicem cMUcy,
He2o0 U eKcmpeMHe nocreouye KIUMAMCKUX npoyeca, YKwyuwyjyhu u cezone muxoeoe
nojaspuearsa u excmpeme napamemapa KiuMamckux eiemenama.

U xaia uCKIbYUUMO ,,(pM3HUKY KIMMAaTCKUX EKCTpeMa‘’, IPeocTaje BeIrKa CI0KEHOCT
Jreorpaduje KIUMaTcKuX ekcrpema™ ma hemo ce (Oap 3a cama) Qokycupatu camo Ha
eKcTpeMe aTMoc(epcKux MojaBa y yxem cMmuciy. Jla pasmorpumo mra Oum oOyxBaraie
exctpeMHe kmmarcke nojase (EKII) ako y3memo kBaHTH(UKaAM]y KIMMATCKUX yCJIOBa 10
B. Konpagy (Conrad V., 1944) kojy je mpuxBaTHO M Ham HajOOJBM MO3HABaJall
KIMMaToiolke cratuctuke Ilasie Byjesuh. Y npyrom jeny merose neduHHIMjE KIuMe'
cajipykaHa je OApeAHHuIa ,,eKCTpEeMHa OJICTyHama™. Y TOM CIy4ajy MOXKEMO pPa3IHMKOBAaTH
crnenehe excTpeMHe mojase:

® CKCTpEMHE BPEIHOCTH OCHOBHHX KIMMATCKUX elleMEHaTa: TeMIlepaType Baslyxa,
Ba3AyIIHOT IPUTHCAKA, TalaBUHa Ka0 U3MEPEHE BEINYMHE UT]I;

® SKCTPEMHE BPEIHOCTH M3BEICHUX KIIMMATCKHX elleMEHaTa: 4YeCTHHA, BepoBaTHONa,
Jy’>KWHa U3BECHUX TIEPHOJIa Ka0 BIAXKHOT WJIH CYBOT H CII; U

® SKCTPEMHE BPEAHOCTH KOMOWHOBaHHMX KIMMATCKUX eJleMeHaTa: KIMMAaTCKHX
njeKca, eKBUBAJICHTHE TEMIIEpaType, eKBUBAICHTHO-€()EKTUBHE TEMIIEPAType U CII.

Mehysnagun mnanen 3a mnpomeny kiaume (IPCC, 2001) nedunume ,.excTpeMHH
BpeMeHckH jorahaj xao: norahaj pesak y cCMUCIy CTaTHCTHUKE pacrojiesie Ha oJpeheHom
Mmecty. Jlonmaje ce na: ,, nepuHuIMje ,peak’ Bapupajy, alld eKCTPEMHN BPEMEHCKH Jiorah)aj
je HopMaiHO pemak ako je ucmon 10% wmm wsHaxm 90%“. Takobe, medunHmme ce u
,,eKCTpeMaH KIMMAaTCKu fmorahaj* kao: ,,mpocedan Opoj BpeMeHCKux aorahaja y oapeherom
MIEpHUOTy BPEMEHA, KaJia je Taj ImpoceK caMm 1o cebu excTpeman'. OBa neduHUIM]a Wi 00Jbe
peueHo oBe Ae(UHHUIMjE CYy BPJIO MOjeHOCTABIbEHE M YOIIITEHE 3a CBE BPCTE II0jaBa M
napamerapa Hako Cy OHH BpJIO pa3HOpoAHU. OCcHUM Tora, KOPUCTE ce NMPOLEHTH Ka0 OCHOBHH
KpUTEpUjyM HAeHTH(UKAIMje eKcTpeMa 0e3 003upa Ha BPCTy PAacCHoeNne KOjoj MOIJIeKY
NOjeIMHE T0jaBe, Kao W LITO HUje CaMO YECTHHA HEro M MHTEH3WUTET I0jaBe MOKa3aTelb
EKCTPEMHOCTH.

OBa neduHHMIMja ce mpey3uMa Bpil0 4ecTo y Jjureparypu. Kopuctu je u Hamia
MeTreoposomka ciyx6a. Mnak, cpehy ce u nerassuuje nepunnnmje. bosse ce carnenasajy
,»EKCTpeMHH Jjorahaju’ ako ce AeUHHUIITY O/CTYHAaEM O/ CPEAbe Ka HUCKO] (PpeKBEHIN)H,
KaJa HacTaje aHoMaiuuja jep je norahaj 3HaTHO W3BaH TJIABHOI OIcera Bapujamuja. To
nozapazyMeBa o0pajay mapamerapa Kpo3 CTaTHCTHYKE MMpopadyHe ca TPH IJIABHA acleKTa:
MparoBd, (PpeKBEHIIN]ja, HHTCH3UTET. AHaIM3a 00yXBaTa jOII M pa3iuke m3Mely mojequnHnX
perrnoHa u mpoMmene m3Mely pasmuauTix BpemeHckux mepuoaa (Dankers R., Hiederer R.,
2008).

Hajmmpa nepuannumja 6m Mopana ga y3Me y 003up 0COOSHOCTH CBHX €KCTPEMHHX
KIIMMATCKUX TojaBa (kao HOp. kox Radinovi¢ ., Maksimovi¢ S.; 2002) u jeguao oHa Ou
MOrJia Jia peJCcTaBiba ,,CHIYPHO™ MIOJIa3UINTE 33 Jajba U3ydaBarmba. To 3Ha4YM Jja HEIOBOJbHE
KJIMMAaTCKE CJIEMEHTE | 10jaBe, CarylaCHO HHXO0BOj MPUPOIH MPEACTABIbA]Y:

® KOHTHHYHPAHH KJIMMATCKH CJIIEMEHTH eKCTpeMHHM Kanma npehy ozapehene
BPEIHOCTH,

® TIOBpPEMEHE I10jaBe Koje Cy eKCTpEeMHE KaJja UM MHTeH3UTeT npele oapehenu npar u

e KJIMMAaTCKe 110jaBe HEIOBOJEHE yBEK KaJjia ce jaBe.

1
Mo Konpamy kimMa mpencraBiba ,IPOCEYHO CTame aTtMmochepe u3Han oapeheHor mecra y oapehenom

BPEMEHCKOM pa3io0sby y3uMajyhu y 003up nmpoceyHa U eKCTpeMHa OACTyNamba™.
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Kana ce y3Me 1a mocToju AeBeT KIMMATCKHX eJIeMEHaTa M J1a CBaKH OJ HUX HMa Yy
[IPOCEeKy BHILIE OJ] JIeCeTHHE Iapamerapa Jo0Hja ce MPEeKO CTO NPELU3HMX KIMMATCKUX
nokaszaresba. TEOpHjCKH IMOCMAaTpaHO CBAaKM O] HHX MOXKE CBOjUM HHTEH3UTETOM Ja
JOCTUTHE ofpeheHH HUBO ITETHOCTH. MehyTuMm, pasnmKyjeMo mapameTrpe KINMAaTCKHUX
eleMeHaTa KOjU C€ TMO0jaBJbyjy Y KOHTUHYHUTETY, HEMPEKHIHE: TeMIlepaTypa Ba3ayxa,
Ba3AyIIHU MNPUTHUCAK, HUCIIapaBamkbe W BJIIAXKHOCT Basayxa, MU OCTaJIC (JII/ICKOHTI/IHyI/ITCTHe —
npekunHe). OB OCTAIM KIIMMATCKH €JIEMEHTH, Ka0 M HEKe KJIMMAaTcKe I0jaBe MOHEeKaja
M30CTajy WIM Ce T0jaBJbyjy IMOBPEMEHO, Kao mTo je ciay4a] ca CyHYEeBHM 3pavyeHmeM
(ycnmoBHO), BeTpoM, 00JIaUHOCTH, IaJIaBUHaMa U CHEXHUM IokpuBadeM. Kana ce jaBe oHH,
3aBUCHO O] MHTEH3UTETa (1M M YECTUHE), MOy UMAaTH IITETHA JiejcTBa. 1 Ha Kpajy, HeKH
napaMeTpu KIMMAaTCKHX elleMeHaTa M KIMMAaTCKe I0jaBe YBEK Kaja ce IOjaBe H3a3uBajy
mretHa aejetBa. OHH Cy ,,110 JeDUHULUH IITETHH: CyIla, rpaJ, MOoJIeaAnLa, TpoMba u 1p.

Naxko ce cBaka mojaBa y IpupOAN MOXeE IT0jaBUTH Y CBOM €KCTPEMHOM OOJIUKY, jaCHO
je a ce HEe MOTY CBE KJIMMAaTCKe II0jaBe pa3MaTpaTH Kao HemoBoJbHE. Takole, ekcTpemHe
BpPEIHOCTH HEKMX KIMMATCKUX eJIeMeHaTa M30CTaBJbajy Ce W3 aHajm3e jep y mocTojehnm
KJIMMAaTCKMM YCIOBHMAa HE H3a3MBajy IUTETHa JiejcTBa caMe 1o cebu Beh ,,0AroBOPHOCT
npeHoce Ha apyre enemente. Ha mpumep, ncnapaBame he M3a3BaTé IITETY CaMO TOKOM
Oyror mepuoja 0e3 IajaBMHa Ia jé TO ,,0ATOBOPHOCT® CYIIHOT IEepHOIa, pelaTHBHA
BJI@XXHOCT Bazayxa 4ecto noctmwke (M npenasu) 100% amum To Jbynu npu yoOuuajeHUM
TeMmIrepaTtypama Ba3llyxa He INpHMETe; WIM, BelMKa OO0JaYyHOCT CMamyje KOJIMYHHY
CBETJIOCTH U TOIUIOTE LITO CE ONeT MaHHu(pecTyje H3MEHOM TeMIIepaType Ba3ayxa.

Knacudukanuja ekcTpeMHUX KIMMATCKUX M0jaBa

Wmajyhn y BUIy OHO IITO je PEYEHO O EKCTPEMHUM KIMMATCKHM II0jaBama M y
CKJIaLy Cca HEKUM JI0 CaJa BPIICHUM IIOJellaMa BPEMEHCKHX I0jaBa y METCOpPOJIOTHjU
(PamunoBuh B,. 1981; Radinovi¢ D, 1997), a carmacHo mTeTn KOjy M3a3uBajy WIH MOTY
M3a3BaTH, Tj. HUBOY NECTPYKTHBHOCTH, CBE €KCTPEMHE KIMMATCKe IojaBe pa3BpcraheMo y
meT kareropuja. bes o63upa Ha OpojHE IEIeMe TEPMHHOJIOIIKE MPHUPOIE H3IBOjuheMo:
sanpeone, 3HauajHe, onache, jake u kamacmpoghanue nojage. EMumpujcku, a y cxiany ca
JIUHTBUCTHYKUAM TPHUHIUIIMMA Ja C€ NPWIHKOM KOMIIApaldje HW3[Bajajy TPH CTYIEba
nopehema (MO3UTHB, KOMIIApaTHB M CYIIEpJiaTHB), OBIE C€ Kao OCHOBHE KaTeropuje
HEMOBOJBPHMX I10jaBa M3][Bajajy: BaHpEJHE, ONacHe W KaracTtpodaiHe. 3HauajHE IojaBe Cy
MOTCHI[MjaJTHO OMAacHe, a jake MOTCHIMjaHO KacTpodaaHe W Kao TaKBE MPEICTABIbAjY
npenasHe CTYMEbEBE MO0 HUBOY INTETHOCTH. IbHXOBa MOTEHNHMjajHA OMACHOCT CE HCTHYEC
¢paszama ,,MOry IOBECTH" H ,,MOT'y UMaTH': IOpYyKa je Ja ce IITEeTHa JIejCTBAa OBHX M0jaBa,
HApOYMUTO y HOBHjE BpeMe, YeCTO npenymnpel)yjy pasnuduTHM TeXHOJIOIMKUM TOCTYIIUMA.

BanpeaHe KiIuMaTcKe MoOjaBe IPENCTaBJbajy HAJHIKH HUBO HETOBOJHPHOCTH TIO
YOBEKa M HErOBE aKTHBHOCTH M MOTY CE€ O3HAYUTH jeIMHO Kao mreTHe. OHE HE YyIpoXKaBajy
TUPEKTHO JbYACKE )KMBOTE, HUTH MMajy AUPEKTHO Pa30pHO JejCTBO Ha MaTepHjaiHa 1o0pa.
MebhyTuM, TakBa cTamba atMocepe UMajy HU3 HEITOBOJFHHX YTHIAja HAa Paj U XKHUBOT JbYIH,
Koje HHje Moryhe OUpeKTHO carjieiaTH. Pasmor Tome je mTO je XHUBOT W paj JbyIu
npuiaroler npocedHnM U HajuemhumM (yoOWdajeHHM) BPEMEHCKHM YCIOBHMAa O3HAYEHUM
Kao TaKBMM TEPMHHOM NOBOJbHHX, jep HE M3a3MBajy HMKakBy IiTeTy. CamMo M3y3€THO, KOJ
ocoba ca oapeheHum o00OJbEHHMMA, JBYACKHA JKUBOT MOXKE OHTH YIpOXKEH BaHPEIHUM
nojaBama. Y BaHpeIHE KIMMATCKe M0jaBe, TaKo JeUHUCAHE, CrIaany Ou:

1. Temmepartypa Ba3ayXa 3HATHO HCIIOJ HOPMAITHE (€KCTPEMHH MHHHMYM ),

2. TeMIlepaTypa Ba3yXa 3HaTHO M3HaJ HOpMayHe (€KCTPEMHH MakCUMyM),

3. melynHeBHM Majx TemrepaTypa Baszgyxa 3HATHO IPEKO HOPMAIHOT (EKCTPEMHHU
Haﬂ),
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4. MmeljyIHEBHU pacT TeMIlepaTypa Baz[Qyxa 3HATHO MPEKO HOPMATHOT (EKCTPEMHH
pact),

5. IpUTHCAK Ba3lyXa 3HATHO MCIOJ HOPMAIHOT (EKCTPEMHU MHHUMYM),

6. mpUTHCaK Ba3IyXa 3HATHO W3HAJ HOPMAITHOT (€KCTPEMHHU MaKCHUMyM),

7. MeljyIHEeBHM Taj Ba3IyLIHOT MPUTHCKA 3HATHO MPEKO HOPMAIHOT (EKCTPEMHHU
naja) u

8. MehymHeBHM pacT Ba3IyNIHOT MPUTHCKA 3HATHO MPEKO HOPMATHOT (EKCTPEMHHU
pacrt).

[Ton moTeHNIMjaHO OMACHUM KJIMMATCKHM TOjaBaMa (3HaYajHE M0jaBe) cMaTpajy
ce CBa OHa JielllaBaba y aTMocepH Koja Mozy dogecmu A0 PA3IUUUTUX OIACHUX MOCIEAULA
y reorpadckoj cpequnu. Te mocieaune Mory OUTH pa3iuuuTe eieMEHTapHe HEMoroe HilH
MOTy HMaTH OWIO KakBe ONacHe MaHU(ecTalrje Ha pa3IHYuTHM KOMIIOHCHTaMa
reorpadcke cpeamae. OBIe ce MHCTH Tpe cBera Ha Omochepy u xumpochepy. JupektHe
MOCTIEANIIE MOTY OWTH HajBHIIE IITETHE IO OMJBHU CBET, CAMOHHKITY a IMIOCEOHO KyNTYpHY
BereTaiyjy, BUHOTpaae, Bohmake, moBprapcke W apyre kyarype. IlocebHo mory Owtu
n3a3BaHe OIIACHE XUJAPOJIOIIKE II0jaBe Kao INTO Cy HArJM IOpacT BOJOCTaja, U3IIMBAILC
peYHHX TOKOBa, HeyoOuuajeHo (opMupame Jiena Ha pekama u cii. Ty 6u yOopojanu cienche
TPH I10jaBe:

1. panu mMpaseBH,

2. KaCHU Mpa3eBU U

3. HarJIo TOIUbEHE CHEXHOT ITOKpUBaya.

OmnacHe Cy OHE KJIMMAarcCKe I0jaBe KOj€ JUPEKTHO Yrpo’kaBajy >XMBOTE JbYIU U
HaHoce MarepujayiHy Tery. JlepuHnIMja OBe KaTeropuje IITETHUX KIMMATCKHX I10jaBa
Moke OMTH Hajkpaha jep BEeHO TEpPMHHOJIOMIKO ojpeheme caMo 1o ceOu HajBHIIIE TOBOPH.
HapaBHo, cBaka ox [oie HaBeIHHX I[0jaBa ce JApyraddje oOJpa)kaBa Ha IOjeIHHUM
KOMIIOHEHTaMa reorpad)cke CpeiiHe M PasiIMYuTO YIpojKaBa YOBEKa, IeTOBE aKTHBHOCTH H
MareprjanHa 106pa. OnacHe KIMMaTCcKe MojaBe Cy:

. IHTEH3UBHE I1aJIaBUHE,

. BUCOK CHE)XHH IIOKpHBAY,

. OJIyjHH BeTap,

. atMocdepcka eJeKTpUYHa PaKbeha,
. Tpag,

. TycTa Marja u

. TIoJIeIuLa.

Morennujaano kartacTpodajHe KINMATCKe MojaBe (jake TOjaBe) Cy CBE OHE
pacrpocTpameHe U eKCTPEMHO MHTEH3MBHE T10jaBe KOje ce ca CTaTHCTHYKOM 3HavajHoIhy
jaBipajy y arMmocdepu a Koje mozy umamu KaracTpodanHe Tocienune y reorpadckoj
cpenuau. To Cy yHUIITaBame BereTalyje Win caMmo I0jeJTMHNX KyJITypa Tako Ja Joja3H 10
1ojaBe TJIAJW, W3JIMBamkbC BHIIe OyjUYHHX TOKOBA, IOIUIABE, MOAW3ARE WM CIYIITAHhe
HHMBOA MOA3EMHUX BOJA M3HA] IPaHUYHHX BPEIHOCTH, NPECYLINBAkE H3BOPA H HENOCTATAK
nujahie U Boze yommuTe, WM Y KpajleM JBYACKE KPTBE W MaTepHjajHe IITeTe Koje MMajy
pa3Mepe katacTpode. Mmak, 4oBeK maHAC NPaBOBPEMEHOM aKIHMjOM MOXKE CIPEYHUTH
katactpody. Ty ce mory yopojaTu:

1. IyroTpajHU jaKu Mpa3eBH,

2. KAIIHA Nepruo MHOTO TyKHU O HOPMAJIHOT U

3. CyLIHM NEpUOoJ MHOTO JIy>KH O HOPMAaJTHOT.

Karactpodaine ximmarcke mojaBe oOyxBaTajy I0jaBe KOje Ha HEKOM MECTY
JOCTIXY WIIH TIpeJia3e arcolyTHH MaKCUMyM CBOTa MHTEH3WTETA U OHE OIACHE I110jaBe Koje
3axBarajy M3Yy3e€THO BEJIMKY 00JacT pacrpocrpamema. OHe ce, 3HauW, M3]Bajajy IO JBa
KpuTepujyMa (MHTEH3UTETY M PaclpoCTPalEHOCTH) M TOJIHUKO Cy HEMOBOJbHE Ja MMajy
HecarenuBe nocnenune. OHE YIIIaBHOM MMajy CMPTHE MOCIEOHULE Ha ojapeljeHoM jery

NN AW =
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CTAaHOBHUINTBA WX 030MJbHE TIOBPEIE U 3APABCTBEHE MPOOIIeMe KO BEIUKOT Opoja Jbyau.
HbuxoBo sejcTBO Ha MarepujaiHa no0pa je mo mpaBwily paszapajyhe u ynumnraBajyhe. Ty
cnanajy:

1. pacnpocTpameHe HHTCH3UBHE 1aJJaBUHE,

2. pacnpoCTpameH BUCOK CHEXXHH ITOKpUBaAY,

3. pacnpocCTpameH KUIIHYU MIEPUO 3HATHO AY>KU O] HOPMAITHOT,

4. pacnpoCTpameH CyIIHH TIEPHOJT 3HATHO JIyXKH 0]] HOPMAJIHOT ,

5. pacnpocTpameH jak BeTap,

6. TpomOa,

7. pacrpoCTpamEeHO jaKO EIEKTPUYHO MPaKHEbHE,

8. pacmpocTpambeH jak rpaf,

9. pacnpocTpameHa I'ycTa Maria u

10.pacripocTpameHa ImoJeuma.

Yonumren onuc kJIacu(pUKOBAHUX N0jaBa

JletalbHUjH OMKC TIOjeIMHUX EKCTPEMHUX I[10jaBa Be3aH j€ 3a METOJOJIOTHjY
onpehuBama mparoBa eKCTPEMHOCTH CBake IojaBe. Y TOM CMHCIY Tpebano Oum momsyhu
pasnuky usmel)y nBa Hajuenthe kopuinheHa TepMUHA: €KCTPeMH Cy I'paHHU4HE (Kpajibe)
BPEIHOCTH, a MpAar je TpaHulla HOPMAJIHOCTH KJIMMAaTCKOT eleMeHTa WM rnojase. [1pobinem
METO/I0JI0THje N3padyHaBama parosa je BpJIO CII0XKEH 300T NPHPOJie HEITOBOJbHUX Joralaja
U KOMIUICKCHOCTH M3a3UBama INTETHUX mocieauua. [IpemycioBu 3a KBaHTHOUKALM]Y CY
JeTaJbHa METEOPOJIOIIKA OCMAaTpama M Mepema, NECKPUNTHBHO U  (YHKIHOHATIHO
,»Teorpa)cKo’ TIocMaTparme 1 3aKJby4HBambe Ha OCHOBY MCKYCTBa M 3Hamba (CUCTEMATCKHM
JIOKa3MBamEeM M 00jallibeleM), alli W KapTorpadcKo cariiefaBame W KoMmmapanuja (Ha
OCHOBY H3MEPCHHX BPEAHOCTH).

CTaTHCTUYKH MOCTYIIIN Cy OCHOBHH MeTonu 3a oTkpuBame EKIIL. Tun pacmonene y
OCHOBH ofpehyje HauYMH Ha KOjU C€ H3padyHaBajy IParoBH 3a EKCTPEMHE BPEIHOCTH
xmmMmarckux nojaBa (Radinovié B., Maksimovi¢ S., 2002; Arbhenkosuh I'., 2010). Axo ce
YTBPJM Jla HU30BH I0JIaTaKka HEKUX KIMMATCKUX eJieMeHara ,,0[[ropapajy" 'aycoBoM 3aKoHy
(HIIp. KOJ TemriepaType M IPUTHCKA Baz[yxa) MpUMeEmyje ce Kiacudukaimja BpeIHOCTH
KIIMMATCKUX eeMeHara kojy je mocraBuo Yenmen (Chapman E. H., 1919). Ona Ha ocHOBY
TayHO ojpel)eHnx OpPOjeBHUX BPEIHOCTH ONHUCYje CTEIEH ,,HOPMAIHOCTH * HEKOT eJIeMEHTa Yy
kiuMatonordju. Ilpm Tome ce 3a HOpMaiiHEe y3MMajy BPEIHOCTH KOje JIekKe YHyTap
WHTepBala u *+ o (4 TPEACTaBjba CPEIy BPEIHOCT, ¢ CTaHAAPIHY JACBHjAlMjy KOX
KIMMATCKOT eleMeHTa) . Tako ce CBpCTaBame BPUIM y KIace KOje Cy OrpaHHueHe
BpenHomhy cranmapaHe aeBujanmje (AnhenkoBuh I'., 2006). Bpemmoctn KimMaTckor
eJIeMEHTAa KOje Ce Hajla3e BPJIO, 3HATHO WMJIM MHOTO KCIIOJ HOpMayHe (MCHof i-20) U BPJIO,
3HATHO WJIM MHOTO M3HaJ HOpMallHe (M3Hal i+20) MPEACTaBibajy eKCTPEMHY (HEIOBOJHHY)
KJIMMAaTCKy I10jaBy (Tabena 2).

! Byjesuh (ByjeBuh II., 1956) uctuue na je Gosbe ma ce MOMEHyTe Kiace H3[Bajajy Ha OCHOBY BPEIHOCTH
BepoBaTHe AeBHjaumje (r), koja mpenacrasiba 0,6745 0, ma cy TakBH HHTEPBAIM Y)KH 3a TpehHHY O OHHX KOI
CTaHJapAHE JeBUjallije U Ja TPaHMIE TaKBUX Kilaca 0oJbe oArosapajy ommreM ocehamwy doBeka. Mehytum, taxa
Ce rpaHMIe 3a CKCTPEMHO HEMOBOJBHE II0jaBe 3HATHO MNPOIIMPYjy, IUTO HE OH J0OPO OMHCHBAIO [aHAIIRbE
KJIMMaTCKe yciIoBe 0o Koje reorpadeke obnactu Ha 3emibu (uMajyhu y BUay caBpeMeHe TpEeHIOBE KIMMATCKHX
MIPOMEHA, Tj. Ojayarbe EKCTPEMA).



132

Tab6ena 2. Kinacupukanuja KIMMaTCKUX N0jaBa npeMa cTenexy ,,HOpMaJHOCTH
W IpHMep KOJ TeMIlepaType Ba3ayxa

KJIACE KJIMMATCKE TEMIIEPATYPHE
OJJIUKE OJJIUKE
uenoa u -3¢ U3y3eTHO CyOHOPMAITHO H3Y3€THO XJIaJHO
onu—20n0u—3c BpJIO CyOHOPMAITHO BpJIO XJIAZHO
onu—ocnou—2c CyOHOpMAIHO XJIQTHO
HHTEpBAI U £ 0 HOPMAaJIHO HOPMAJTHO
onutonou+e HM3HaJl HOpMaJIHOT TOILIO
onpu+2cn0u+3c MHOI'0 M3HaJ[ HOpMaJior BpPJIO TOILIO
H3HaA 4 +30 M3y3€THO M3HAJl HOPMAIHOT U3Y3€THO TOILIO

3a npyre eKcTpeMHE BPEJHOCTH KIMMAaTCKUX €IeMEHaTa, Kaja pacnojeia YeCTHHE
IBErOBHX BPEIHOCTH HMje HOpMasiHa Beh je KapakTepHCTHYHA II0 LINUIeBHMa (HIIp.
MakCHMyMH KHIIIE, BHUCHHA CHEXHOI IIOKpHBada M CJ.) KOPHUCTH C€ METOJA IHKOBa
(Byxmuporuh B., 1990). BpemHocT mpara ozapeljyje ce kao cpema BPpeIHOCT eKCTPEMHUX
TOMUIIGUX BETUYMHA HEKOT KIIMMATCKOT eJICMEHTA 33 aHAJM3UPaHU KIIMMATCKH TIEPUO.

Kao xaTactpodanae cmatpajy ce mojaBe Koje Mo CB0jOj PaclpoCTPamEHOCTH CIaiajy
y TOCTEeAlmU eI, Tj. Y KaTeropujy BpJI0 MHOTO H3HAI HOpMAaNHOT. bpoj wmaHoBa
CTATHCTUYKOT CKyIIa pacropeheHHX 10 Yy4ecTalOCTH Ce JIelH Y AeCeT jeIHaKuX JeJIoBa, o
10%, n Tako Hacrajy memman. OBaj Meron neTasbHO oOjammasa Byjesuh (Byjesuh I1.,
1956), a npenopyuyje I'udc (Gibbs J., 1987).

Ocrasie KIMMAaTCKe 10jaBe ¥ BHUXOBE CTATHCTHYKE NMPOMEHJbHBE HEMAjy OJUIMKE Ha
OCHOBY KOjUX OM ce MOINM HMIACHTH()UKOBATH IIPAaroBH 3a BPEJHOCTH HM3HAJ HOPMAIHUX
(monenuira, TpomOa, rpaj UTA.). 3a TAKBE CIy4ajeBe ce KOPUCTH METOJI MOBPATHOT MEPHO/IA,
3acHOBaH Ha 3akoHy BepoBartHohe. Oppelyje ce wuHTepBan yHyTap Kojer IOCTOjH
BepoBaTHONa 1a ce morahaj Oap jeaHOM JecH.

HajuoBuja uspauynaBama nokasyjy (Anbhenxosuh I'., 2010), mpema pacnonoxuBum
nojganuma 3a nepuox 1991-2005 romuna, na ce y Cpbuju roauimme npoceyno 30 myrta
jaBJbajy €KCTpeMHE KIMMAaTCKe I0jaBe Kao HEMOBOJHHM Morahaju, mTo 3HA4YM 1A je Ieo
jemaH Mecern 3a BHX pe3epBucad. Ox Tora ce mpocedHo 18 maHa jaBibajy BaHpeTHE IOjaBe
(60,6%), 1,6 mama moTeHmWjamHO omacHe mojaBe (5,4%), 6,7 HaHa omacHe II0jaBe
n3y3uMajyhn He Tako IITETHEe IPMJbAaBUHY U Mariy (22,6%), moTeHIHjalHo KaTtacTpodaiHe
nojase 1,8 nana (6,1%) n xaractpodante nojase 6e3 rpmibaBuHe U Mariie 1, 6 nana (5,4%).

Omyjue Henorone npaheHe rpagoM, eNeKTPUIHAM MPaXmHEHUMa, OIYjHIM BETPOM U
IUbYCKOBUMA KHIIE TMpEACTaBbajy Hajuemhn oOJIMK  aTMOC(EpCcKHX  Heroroja
(Makcumosuh C., 1987). IIpema mOMEHYTOM HCTpa)KHBamky OBAKBE IM0jaBe Cy CE 3ajCIHO
WK T0jenuHaYHo jaBsbajie y CpOuju mpocedyno 23 qaHa, a 01 MecTa 0 MECTa Cy BapHpalie
n3mely 15 u 40 nana; Mo cB0joj NPUPOAM Cy N3PA3UTO JIOKATHOT KapaKTepa Ia He IMoKasyjy
~IIpaBUiIaH" pacropen y mpocropy. Cse omacue nojaBe y CpOuju ce, nmpema pesysTaTuma
MIOMEHYTOT HCIUTHBamba, jaBjbajy u3Mehy 31 m 213 myra, IITO je BENUKH PAcIoH; TO je
NPOCEYHO Ha CHHONTHYKUM CTaHWmama 72 myra (ypadyHara je Marjia, Kao CMarmbeHa
BuasbnBOCT uctioxt 1 km, a He rycra Marma - ieHo yueihe je npocedno gak 60 %).

Bpiio je 6uTHO TO INTO Ce HEKa JApyra CIMYHAa HCTPaKUBamka T'€HEPATHO CACBUM
CTaXy ca OBHM: YKyIHa BepoBaTHoha jaBJjparba HEIMOBOJPHHX KIMMATCKHAX IIOjaBa y
onpehenoj tauku y Cpbuju nznocu 8,2 %. To 3Haum n1a ce y mpoceky 2,5 naHa y jeaZHOM
MeceIly MOXKe OYeKHMBaTH Heka HermoBoJbHA TojaBa (30 maHa roammme). Kama ce m3ocrase
JBe Hajuemihe, ¥ HE TaKO OMAacHE T0jaBe, Kao LITO Cy Marja U aTMOc(epcKo eIeKTPUYHO
NpaXkikemhe, BepoBaTHONA ce cMamyje Ha MPHONMKHO MojoBUHY ol HaBeneHe (Radinovié
b., Maksimovi¢ S., 2002).
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Yiiora reorpadguje y npeno3HaBamy KINMATCKHX eKCTpeMa

UctpaxuBamwe EKII 3Haun Oosbe carienaBambe MpoOJeMaTHKE HEMOBOJBHUX
KJIMMAaTCKUX JellaBamba y HAllo] 3€MJbH, ajli MpPEACTaB/ba M jelaH IOMaK y cMepy
MeljyHapoHHX TOKOBa aKTyelIHUX MpOoydYaBama eKcTpeMHux aorahaja. bpojue ,,cTpyke™ ce
M03MBajy Ha ,,HaJJIeKHOCT™ 3a MPOyYaBame HEMOBOJLHUX MPHPOAHUX JleliaBama. V3BecHo
j€ la IMa MHOTO IPOCTOpa 3a pa3iiMynTa Hay4yHa Buljema oBe nmpodiemaruke. Ty ce He paau
CaMo O Ca3HajHUM BPEIHOCTHMA HETO M O NMPAKTUYHO] MPUMEHJFUBOCTH U OIIITO] XyMaHO]
BPEIHOCTH.

leorpaduja MoXe HaTH JNONMPHHOC pa3pellaBamby HejacHoha BE3aHHX 3a CIIOXKEH
OUHAMHUYAaH KINMATCKH CHCTeM: JAe(uHuImjaMa, KiIacu(UKamujoM, MpoHATaKEeHEM
KpUTEepHjyMa 3a UICHTH()HUKOBAkE TAKBHX I10jaBa Y CBAKOM IIPOCTOPY - PETHjH HA 3eMJbH
(reorpadckoj 0bmacTn), Kao M MOCTAaBIbaEy TEOPHjCKIX OCHOBA U a/ICKBATHUX KPUTEPHjyMa
3a [POLIEHY HUBOA BUXOBE WTeTHOCTH. OHA MOpa MMAaTH yJena U y o0lIacTH OTKpUBamba U
npahema NMpoMeHa y EKCTPEMHHMM KIMMATCKUM II0jaBaMa W y mpojeknujama Oynyhnx
eKCTPEeMHUX JellaBama. CBOjOM IIUPHHOM HCTpaKMBarmba MOXE INOHYAUTH CMEPHHIE Y
e(MKaCHOM IUTaHHpamy 3alITUTE O] IPUPOIHHUX HENOroaa. Y oCTaioM reorpad)CKu NpUCTyII
o0yxBara ,,cBe" KOMIOHEHTE KMBOTHOT IIPOCTOPA U aCIHEKTe JbYJICKOT KHUBOTA.

VY kespu 32 00JbUM )KUBOTOM YOBEK j& Pa3BUO MHOT€ TEXHOJIOIIKE MOCTYIIKE 3a KOje
Ce MCIIOCTaBHJIO /1A BUIIE IITETE HErO LITO KOpUCTE. AJIM, M OHH CYy HAyYHHU pe3yiaTaTh. 360r
TOTa je JaHac BUIIE HEro MKaj paHuje motpeOHo Hahu Mepy 3a CBe JENaTHOCTU YOBEKa, a
MOce0HO Y 00JTACTH OJTHOCA TIPEMa OKPYKEHY.

VY Haymu ce TpaXke OIrOBOpH Ha HeKa IHTama (HaydHe mpolbiieMe) yriaBHOM Kajia y
JKUBOTY W pally YoBeKa HacTaHe morpeda aa ce Heku npobiieM permm. Teputopuja Cpouje je
pelaTHBHO Maina, OpOjHO CTaHOBHHINUTBO ,,IIHPKYJHIIE” CKOPO C Kpaja Ha Kpaj 3eMibe:
H3padyHajMO IMPOCEYHH Mpar HeKe eKCTPEMHE I10jaBe 3a HelTy 3eMJby U H30pOjMO EeKCTpEeMHE
CllydajeBe H3HAI TOT Tpara y pa3nuautuM Mectuma. Jlobmhemo kapty BepoBatHOhe
M3JI0KEHOCTH HEMOBOJFHIM I0jaBamMa. CITIMYHO ce MOXKe YPaIuTH ca WHTCH3UTETOM. Jor je
Xunokpar (460-377 roguHa . H. €.) IMKMCA0 Ja CBaka 0OJEeCT MMa CBOjy NMPUPOAY U 1a
NpOM3MIIa3d U3 CIOJbAIMX Y3poKa. BekoBuMa ce MeauiuHa yaajbaBajia OJi OBAaKBOT
cranoBuinta (Kajzep M., 2003). JlaHac je MOXk[Ia BHIIEC HEr0 paHWje MOTPEOHO MMATH y
BU/Iy Jla YOBEKOBO TEJIO HHje MaIllMHA U JIa je YeCTOo 3a ,,MaJie” IPOMEeHEe KIMMAaTCKUX YCJIOBa
HEOIXO/IHa JTyra aKIMMaTH3allyja.

MHore exkcTpeMHe KIMMaTcKe mojaBe cy MeljycoOHO moBe3aHe IUTO IONPHUHOCH
rojavamy IITeTHOT edekra. Tama ce 3ampaBo Yak 100Mja jelaH HOBU KIMMATCKH €KCTPEM.
Hajuemrhn ciryuaj je mojaBa TemMmneparype Ba3tyxa 3HaTHO U3HAJ HOpMaliHe y3 MelyaHeBHH
pacT TemIiepaType 3HaTHO W3HAJ HOPMAJHOT M CYBH HEPHOJ 3HATHO IY)XKH OJl HOPMAJHOT.
JpyruM peurMa: ToIUIe Tajlace OOMYHO IpaTH cylla. MIHTeH3MBHO MclapaBambe IOBOIH IO
HECTalIUIIe BOJE, & HCTOBPEMEHO je MOTPaKiba 3a BoJoM NoBehaHa. brbke BeHy Ha CyHIy.
Croka 10XrBJbaBa TOIUIOTHHU CTpec. Temmeparypa Boze y je3eprMa U peKaMa pacte, a puoe
1 BOJIGHH MHCEKTH Cy jaKO OCETJbMBU Ha TeMIIepaTypHE MpoMeHe. AN MMa M OHUX KOjU
BOJIE TOIUIO BpeMe: aire. Bucoka temmeparypa Boje yrude Ha 1Berame anru. OHe ce 6p30
YMHOXaBajy W 3aryinyjy jesepa W peke a0 ,,ymupama™. Tomiora Moke M Ja MPEeKHHE
TpaHcnopT. KBapoBu Ha Bo3uianMa cy tana demhu. Jledopmuiie ce omekinanu achanTt, 4ak
ce u OCTOH KpWBH, YCIIMYHE IIMHE ce MUpe U KpuBe. Tomao Ba3ayx je paspehen u cTBapa
MamH TOTHCAK HAa KPUIMMa aBHOHA, TAKO Ja je HEOMXOTHO CMAmUTH OpOj MyTHUKA HIH
teper. Kimuma ypehaju apactrmuno morehasajy motpomsy crpyje. Tama cy rereparopu y
elleKTpaHama npeomnTepeheHn, XuapoenekTpaHe cy 300r coymramba HHBOA BOJE Y
aKyMyJliangjama yrpokeHe. Ha BHCOKHMM TemmepaTypaMa ce eIEeKTPUYHH BOJOBH LIMPE U
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yrubajy, mTo MOXe Ja Mpoy3poKyje Kpatke criojese. LIlymMcku u ApyTrH moxkapu Cy HacTaBak
Hpuue utn. Jlodujamo jeqHy cioKeHy 1ojaBy Of JBe BaHpejaHe W jenHe jake. OBoMe ce
MOTYy TpPHIAPYXKHTH W Apyre mojaBe. MoryhHoctu cy pasHoBpcHe. CHUTypHO je Aa Kao
moceOHa TeMa OcCTaje MpoydyaBambe KOMOMHOBAaHMX KIMMATCKHUX EKCTpeMa - HOBOT
KBaJIUTETa y MPOOIEMaTHIM HETTOBOJbHUX aTMOC(HEPCKUX 30MBamba.

Pagm wnmyctpauuje TakBe CIOXKEHOCTH IIpo0JieMa MOMEHMMO Ccamo JIBe
HajeKCTpeMHHje TOIMHE HOBHjer 00a y HalluM KpajeBuMa: cHexxHy 1929. ronuny u Bpeiy
2007. romuny. ['ogunry 1929. EBpomna mamTH 10 BENHKO] CHEXHO] 3UMH KOja ca IPaBOM
MOJKe TIOHETH eIUTeT ,,3uMa XX Beka“. buia je To mpaga ,,0era Mopa” Koja je TOTOBO JIBa U
10 Mecella CIyTaBaja )HBOT Cejla U TpajoBa. Y 3eMJbH je 3aBiajaia Benuka raa. Jbynu cy
yMmupanu oj xiagHohe, Owie Cy mpekuHyTe Tenerpadcke W IKeJe3HHUYKe JuHHje. Y
Beorpany je 11. ¢ebpyapa Te roaune 3abenexeHa HajHWKa (eOpyapcka Temmeparypa
Bazmyxa (-25,5 °C). Orommio je TeK CpeIuHOM MapTa, ajd je YCISAWIO HajXJaJHHhje
npounehie 1o caga ca mpocedHoM Temmeparypom ox 9,5 °C y Beorpaxy (mopmanna je 11,8
°C). Te 3ume cHer ce 3anpxkao y beorpany 81 man (mpoceuas je 39,1 man).

loguue 2007. y EBpomu ce mojaBbyje HEKOJIHMKO H3Y3CTHUX EKCTPEMHHX
kiauMatrckux jorahaja. llentpanna EBpomna Tama Oenexxu HajTOIUHjy 3uMy M mposehe y
MHCTPYMEHTAJIHOM TIEpHOJly, CeBepHY M 3amanHy EBpomy moraha jaka omyja (Kupun) ca
ynapuma Betpa mpeko 170 km/h, a jyroucrouny EBpomy m meo MenurepaHa jak TOIUTH
TaJlaC KOjU je y MHOTMM 3eMJbamMa O0OpHO TeMIepaTypHe pPEeKOpJe M HM3a3Ba0 CMpPTHE
UCXO0Je Kao U crotuHe moxapa. Kpajem jyma 2007. roguHe cpeicTBa jaBHOT HHGOPMHUCAHA
y Halloj 3eMJBH Cy Ce YTpPKHBaja Jia HajaBe ,,HajTorumju aaH y CpOuju oj kaja mocroje
Mepema““. buo je To yropak 24. jynm, xana cy Ha 22 cranuue y Cpbuju npesazuljeHu cBu
JYJACKM MakCHMyMH Temmepatrypa, a Ha 20 cTaHMIa Ccy npeBasul)eHH W IOTaJallibH
arcomyTHH Makcumymu. Y CmenepeBckoj [lanannu tana je n3MepeHa TeMmepaTypa Basayxa
ox 44,9 °C. OHa je mocTtana ancoxyTHA MakcumyM 3a Cpoujy.

CucreMarcka mpoydaBama y3 KOHTHHYHpaHa OcMaTpama YdHe 0a3y mojaTaka 3a
NMpoLEeHY PU3MKA OJ MPUPOIHUX OmacHOCTH. CBaKM CHUCTEM U CTpaTerja 3a 60pOy MpoTHB
pa3HUX OMACHOCTH MMa KOPHCTH M MOTao OW Jja ce HaArpamu Ha moctojehe cTpykrype 3a
H3JaBamke YIO30pema O]l HEMOBOJBHUX T10jaBa M OCUTYpamke JbYIN M MaTepHjaTHAX gobapa.
Mebhytum, y Cpbuju je Behu npobiiem JbylcKa caBecT U HemMapHocT. Mako yrnosopema Ha
M3BECHE CKCTPEMHE I0jaBe HE 3aXTEeBajy BEIHMKY MaTepHjaiHy 0a3y, JbyICKE pecypce U
noceOHa HMCTpaXHMBamkba U MEperma, BPJIO YECTO M30CTajy ajJeKBaTHA yIIO30peHma U Mepe
3allITUTE.

Juckycuja u 3ak/byqyaK

[IpobmeM ekcTpeMHHMX KIMMAaTCKUX II0jaBa Kao ,XPOHMYAH IIOCTOJH OJAaBHO,
MelhytuM, MokeMo crmobOomHO pehm, Kao ,,aKyTaH HW3ydaBa ce TEK IOCIEOHX TOIIHA.
[eBenecere roiMHe NPOIUIOr BeKa Cy NMpUMEp HCTHLAKma eKCTpeMa Yy OIHOCY Ha IIeo
MHCTPYMEHTAIHH IIEPUOJI OCMaTpama BpeMeHa. [IpupojHe Hemorone yoruTe, a HoceOHO
NPUMEPH HajTOIUIMJUX TOJMHA O KaJ IOCTOje Meperha, Y TOM IIePHOJy Kao U Ha MPENacKy y
XXI Bek, MpeaCcTaBibajy KIDKYy HAYIHOT W MEIHUjCKOT MHTepecoBama. CBE TO MOYHMIE 1
nobuja jaKy MHOJMHTHYKY HOTY, a IOCICABUX TOJUHA C€ HCTHYE CBECT O HABOJHUM
HecarjeJuBUM TJI00ATHUM EKOHOMCKHMM TIOClieNullaMa W IocienuiaMa Ha I0jeANHUM
,»MaJMM* JbYACKUM 3ajeHHIIaMa U Ha 0OMYHOM 4oBeKy. HapaBHo, mocToju u apyra crpaHa
y Hay4HO] M CTPYYHO] jJABHOCTH TJ€ OICTajy CYNPOTHH CTAaBOBH, KOjU TOBOpE Ja j& TAKBUX
KIIMMAaTCKUX eKCTpeMa OWJIO OJyBeK, Tj. JAa je ,lena IpuyYa“ NpeJuMeH3HOHHWpaHa H3
MIPEBEJIMKOT CTpaxa WIM U3peKHUpaHa M3 MHTEpeca M3BECHHX MOJMTHYKUX M EKOHOMCKHX
rpynanuja. bes o03upa Ha cTaBoBe, UMEEHMIIE CE€ HE CMEjy TYMAadyuTH IIPOU3BOJBHO, a
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TEPMHUHU Cc€ MOpajy Npemm3Ho aeduHUcaTH (Kao KIMMATCKH EKCTPeMH M EKCTPEeMHE
KIIMMAaTCKe TI0jaBe).

leorpaduja cBOjOM LIMPUHOM MpHUCTyNa MOXe 00e30eauTH KiacupuKanujy
HEMOBOJBHUX Jioral)aja M yCHOCTaBUTH KPUTEPHjyMe 32 HHXOBO HIEHTHU(HKOBame. To je
JOOpUM JIEJIOM YCJIOBJBEHO IMOBe3aHoIhy mpobseMa ca reonpoctopoM. OIHOCHO, 3aXTeBa
crienuduYaH MPUCTYN 3a CBaKM NpocTop Ha 3emibu. Bemuuuna teputopuje CpOuje, meH
MNPpUINYHO KOMIIaKTaH O6J'II/IK ca MCpUJUOHAIIHUM U YHOPECAHUYKUM IMPOTE3abEM O CBEra
4°, xao u reorpadcku IMONIOXKA], HE MCTHUY YTHIAj OWIIO KOjer croJeammer (akTopa Ha
KIMMY caMO jeJHOr Jejia Tepuropuje (ocuM AeluMHYHO citydaja Meroxuja U Tumouke
KpajuHe). 3aro ce KiIuMarcke pasmuuutoctd CpOuje CBOAE HajBUINE HA YTHIG]
VHyTpallbuX (aktopa, mpe cBux pesbeda. [Ipoaop KOHTHHEHTANHUX yTHIAja NOJIHHAMa
BEJIMKUX PeKa Ka jyry JOoAaTHO yjenHauaBa kiauMy CpOuje y Mepuanjanckom mpasiy. bes
Tora 0u kmuma CpOuje nMana MHOTO Behe pasiuKe y CBOjUM KpajlbUM TaukaMa. Y TaKBUM
yCIOBHMa Cpelilba CTamba aTMocepe W IPOCEeYHEe BPETHOCTH KIMMATCKUX eJIeMEHaTa
,,[IOCTajy CIIMYHA* Ha IIETI0] TEPUTOPHjH, a KIMMATCKH EKCTpeMH J0o0Wjajy Ha 3Hauajy.
Knumarcka nudepennujamuja ,,paBopusyje” yrtumaj pesbeda ca 1aBa CBOja €IEMEHTA,
HAJIMOPCKOM BHCHHOM U 00JHMKOM (yIyOJberba, Y3BUIICHA), IOK YaK U eKCIO3HIIMja MaJnHa
nMa MapH 3Hayaj. CBe TO OIpaBiaBa jEAMHCTBEH IPUCTYI H3y4yaBamy EKCTPEMHHUX
KIUMaTCKUX mojasa y Cpouju.

Ogzie je u3nBojeHa u AeuHKCaHa YKYITHO 31 eKCcTpeMHa KIIMMaTcKa 110jaBa U CBe Cy
Ha OCHOBY CTElleHa IUTETHOCTH pa3BpcraHe y 5 kareropuja. Cuenehm je 3amarak
H3padyHaTH NparoBe Kao rpaHUYHE BPEIHOCTH 3a IPEro3HaBame eKcTpeMa. Y 3aKoHy O
3alITUTH OJ eJeMeHTapHuX Hemorona PemyOmmke CpOuje, crapum npeko 30 roauHa,
(Cnyx6enn rnacauk CPC, 6p.20/77) He mocToju HHKAaKBa jacHa oJApenda mpema Kojoj je
NOCTaBJbCHA TIPAHUIA KOja CHOPMHO BHCOKa TEMIlepaTypa BazlyXa Ipeliasd y CTambe
eNIeMeHTapHE HeloroAe. 3aKOH M3pHYe caMO Je(UHMIMjy ONHMCHOT Kapaktepa, 0e3
KOHKPETHUX KIMMAaTCKUX Mapamerapa W Mepa KojuMa OH ce 3allTHTHIIO 3APaBJbe U )KUBOTH
rpahana.

Cge Bume ce yBuha Ja KIMMATOJNOTHja KAao HayKa Mopa Ja IIOCTaHe ,,aKTHBHA
kmuMarosiorgja“. To 3Ha4M Na ce W3 HayKe Koja mpard, OeleXd M aHaIu3hpa IPOMEHE
TpaHc(opMHUIlle Y HAyKy Koja yImo3opaBa, ycMepaBa M Kaix rof je To Moryhe, crpedaBa
(Krmpoti¢ T., i dr., 2005). ITocTasno je jacHO KOJHMKO je BaKHO ,,pa3BUjaTH TEXHOJOTH]y"
UCTpaXMBamba HENOBOJFHUX YCIIOBa JKMBOTHE CpeIWHE, a NoceOHO II0jaBJbHBamba
EKCTPEMHUX KIMMAaTCKUX jaorahaja.
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CLIMATIC EXTREMES IN SERBIA
- definitions, types and classification-
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Abstract: Climatic extremes as negative events are named to be one of the major problems of humankind
today. Still, their complex and systematic study is missing — they are studied only as an “attachment” to the
problem of contemporary climate changes. Number of terms is used arbitrarily, such as climatic extremes and
extreme climate events. From the geographical perspective, there is a need to define extremes and classify them at
first, and only then to establish criteria for their identification, to link the problem to the geographical base, etc.
There should be a specific approach for every area on Earth. In this work 31 extreme climate events have been
isolated and defined, and all of them, according to their specific characteristics and their harmfulness, have been
classified into 5 categories. Systematic geographical studies of these events could intensify the fight against
atmospheric hazards in Serbia and help the system of insurance of people and material goods. There should be
regulations that would include precise definitions of all hazards with precise borders of the harmfulness of the
event, then the assessment of the possible endangerment and the possibility of protection in certain regions, etc.

Key words: climate, extremes, events, Serbia, geography, definition, classification, importance.
Introduction

Climatic extremes, in the broadest sense natural hazards caused by atmospheric
processes, have become one of the greatest problems of humankind through time. Still there
are a lot of obscurities related to them. Although the prevention and mitigation of natural
catastrophes have become one of the priorities for the international community, even their
precise and widely accepted definition is missing. Besides, every region, depending on its
physical-geographical conditions, has its own specific characteristics, where natural
processes and particularities of the hazards are manifested. Thus, every region needs an
adequate approach to the study of these events (Pllana R., 1987). Therefore, the studies
should start from the regional or even national level, with precise scientific “registration” —
definition of all negative climatic events and their classification.

Today, it is often spoken about various extreme events, under which are considered
rare events that notably deviate from the average. Different manifestations of these events
occur. Those of the same kind are grouped into certain categories. Overall terminology is
notably diverse. Atmospheric extremes are classified into weather or meteorological or
climate events. Temperature and precipitation extremes are noted most often, but also
thunderstorms that imply extreme gusts of wind and electrical discharges, etc. Often, floods,
forest fires, erosion, slides, avalanches are related to atmospheric extremes, although the
causes of their occurrence often are atmospheric events. All these point to diverse
interpretations in the field of natural extreme studies. Influences of such extreme events
acquire various forms and have been recently related to as “human stress” (Oliver J. E.,
Hidore J. J.; 2002). It is extremely important to view the problem of extreme climate events
scientifically from various aspects. Their independent, complex and systematic study is
especially missing - they should not be studied as an “attachment” to the problem of
contemporary climate changes (Andjelkovic G, 2010).

* E-mail: goran@gef.bg.ac.rs
The paper contains the research results of the project No146005 supported by the Ministry of Science and
Technological Development of the Republic of Serbia
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Serbia is quite safe from numerous dangerous and catastrophic events that hit the vast
space of our planet, kill a lot of people and destroy material and cultural goods of
humankind. That is probably the reason why in our country only few studies have been
conducted (Ducic V, Tanasijevic Z., 1993; Smailagic J., 1994; Andjelkovic G., 2006, 2007,
2009., Zivkovic G., 2007; Radinovi¢ D., Maksimovi¢ S., 2002; Unkasevi¢ M., Vujovi¢ D. i
Tosi¢ L., 2005; etc.) and why answers to many questions are missing. There is a need for the
development of systematic approach to the problem, especially from the geographical
aspect.

Basically, every region on our planet has its own specific climate extremes that are
negatively manifested, concerning the fact that the population of a certain region is
accustomed to the normal climate conditions of “its region” as an ordered geosystem.
Although atmospheric hazards are noted separately, it should be pointed that the same group
includes those hazards that occur as the consequence of the interaction of atmosphere and
hydrosphere due to their close connection. Those are negative events based on extreme
meteorological, climate and hydrological processes. It is evaluated that they represent 70%
of all natural hazards (Djukanovic D.,2000). When defining extreme climate events as
negative or harmful phenomena this genetic group as a broader category should be taken as
the starting point.

The problem of defining climatic extremes

If we take into consideration all natural extremes, there are notable similarities for
the occurrence of certain phenomena, while others have significant differences concerning
their size, frequency and intensity, in other words their spatial and temporal characteristics.
Some of them are short-term in most of the cases, such as hail, for example, others are long-
term, such as drought, but some of them are significantly related, such as high wind velocity
and low pressure in the centre of a cyclone. Strong rains are representatives of a special type
since characteristics of their separate occurrence vary a lot. Floods are characterized by
suchlike variations as well. Although many extremes occur by chance, all of them are
marked to have daily, seasonal or annual character (the more they occur irregularly —
randomly, the harder it is to predict them). Frequency is a sign for recognition of an event.
Sometimes, it is more important in the analysis of an event than any other characteristic,
even more important than the strength of the event. Still, the period of observation is rarely
long enough. Geographical distribution refers to the characteristics of the presence of a
phenomenon in the area in which it occurs - range. At one extremity is lightening, and at the
other drought. Some of them have very sharp borders, such as flood or avalanche. Other
ranges, as those of tropical cyclones, are marked with notably less clear borders.

The complex category of extreme meteorological-climatic and hydrological events
as a group of cause-consequence related events can be divided into:

e Extreme atmospheric events solely of meteorological character (synoptic events):
strong warm and cold advection, intense front, intense cyclogenesis, strong static
stability and instability of atmosphere, cold drop, low flow current, etc.

e Extreme climatic events in a narrow sense (statistically viewed): extreme values of
climatic elements, hail, dense fog, frost, atmospheric discharges, etc.

e Extreme meteorological-climatic seasons (from synoptic and statistic point of
view): hot or cold summers or winters, rainy and arid periods, long-lasting frosts,
etc.

e  Atmospheric events which have extreme hydrological consequence: abrupt melting
of snow layer, strong rain in the basins of torrential flows, etc.

e Extreme hydrological events: drying up of water springs, outflows of rivers, flood
waves on upstream flows in superposition, etc.
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e Extreme related events: extreme levels of underground and surface waters, outflow
of torrential flows, ice on rivers, high waves on rivers, avalanches, etc.

All events of climatic character are isolated from these groups and are called climatic
extremes. Taking into consideration that today in literature under the entry climatic extremes
we can often find quite diverse events, from extreme temperatures and precipitation to fires
and avalanches, there is the need for precise defining of their relations. Extreme events
related to climatic conditions of a certain region are divided into three categories in chart 1:
extreme climatic events in narrow sense, extreme climatic seasons and extreme climatic
consequences.

Chart 1. Division of climatic extremes or extreme climatic events

CLIMATIC EXTREMES
EXTREME CLIMATIC EXTREME CLIMATIC EXTREME CLIMATIC
EVENTS SEASONS CONSEQUENCES
high and low drought, fires,
temperatures, flood seasons, avalanches,
intense precipitation, heat waves, erosions,

strong wind, cold waves slides,

hail, - epidemics,

frost incursion of noxious species

If we accept the point of view according to which the relation between climatology
and geography is the relationship between a separate discipline and original science, which
should be provided with the acknowledgements about climate as an element of the natural
base of a geographical area, and that at the end point climatology is concerned with the
answers to the questions why differences in climate of certain geographical regions exist,
how big those differences are and what the consequences of the influence of climate to the
geographical structures in different parts of the world are, than we will not be much
concerned with the details of physical processes of the climate genesis. In that sense, under
climatic extremes we consider not only the extremes of the atmospheric events in narrow
sense, but also the consequences of climatic processes, including the seasons of their
occurrence and extremes of the parameters of climatic elements.

Even when we exclude “the physics of climatic extremes”, the great complexity of
“the geography of climatic extremes” remains, so we will focus (at least for now) only on
the extremes of atmospheric events in narrow sense. Let us consider what extreme climatic
events (ECE) would include if we take the quantification of climatic conditions by V.
Conrad (Conrad V., 1994) which was accepted by our best expert in climatology statistics
Pavle Vujevic. In the second part of his climate definition there is a phrase “extreme
deviation”. In that case we can differentiate following extreme climatic events:

e Extreme values of the basic climatic elements: air temperature, air pressure,
precipitation as measured value, etc.

e Extreme values of the derived climatic elements: frequency, probability, duration
of certain periods (wet or dry, for example), etc.

e Extreme values of combined climatic elements: climatic indexes, equivalent
temperature, equivalent-effective temperature as the mark of humidity, etc.
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International Panel for Climate Change (IPCC, 2001) defines “extreme weather
event” as “a rare event concerning its statistical distribution on a certain spot”. It is added
that: “definitions ‘rare’ vary, but extreme weather event is normally rare if it is below 10%
or above 90%”. Also, “extreme climatic event” is defined as:” average number of weather
events in certain period of time, when that average value is itself extreme”. These
definitions are quite simplified and generalized for all types of events and parameters
although they are very different. Besides, percents are used as the main criterion for the
identification of extremes regardless the type of the categorization of certain events. Also,
not only the frequency, but the intensity of an event as well is the indicator of the extremity.

This definition is often accepted in literature. It is used by our meteorological service
as well. Still, some other definitions can also be found. “Extreme events” are perceived
better if they are defined by their deviation from average towards low frequency, when
anomaly arises because the event is notably out of the main scope of variations. It implies
processing of the parameters through statistical calculations under three main aspects:
thresholds, frequency, intensity. The analysis also involves differences among certain
regions and changes among various time periods (Dankers R., Hiederer R., 2008).

The broadest definition would have to take into consideration distinctive
characteristics of all extreme climatic events (as, for example, by Radinovi¢ B., Maksimovié¢
S.; 2002) and only that definition could represent “reliable“starting point for further studies.
That means that negative climatic elements and events, according to their nature represent:

e continual climatic elements extreme when they exceed certain values,

e periodical events which are extreme when their intensity exceeds certain threshold
and

e climatic events negative every time they appear.

When we take into consideration that there are nine climatic elements and that each
of them has at average more than dozens of parameters, we get over one hundred precise
climatic indicators. Theoretically, the intensity of each of them can reach certain level of
harmfulness. But, we make the difference between parameters of the climatic elements that
occur in continuity, incessant: air temperature, air pressure, evaporation and air humidity;
and the others (discontinuous - intermittent). These other climatic elements, as well as some
climatic events, do not occur sometimes, or they occur occasionally, as it is the case with
Sun radiation (conditional), wind, cloudy sky, precipitation, and snow cover. When they
occur depending on their intensity (but, also their frequency) they can have harmful effects.
And at the end, some parameters of climatic elements and climatic events have harmful
effects every time they occur. They are “defined” as harmful: drought, hail, frost, tornado
and etc.

Although every event in nature can occur in its extreme form, it is clear that we
cannot refer to all climatic events as unfavourable. Also, extreme values of certain climatic
elements are left out of the analysis because in certain climatic conditions they do not cause
harmful consequences on their own, but they “pass the responsibility for them to” other
elements. For example, evaporation will cause damage only during the long period with no
precipitation, thus it is “the responsibility” of the dry period. The relative air humidity often
reaches (and exceeds) 100%, but people do not notice it under usual air temperatures; or
dense clouds reduce the quantity of light and warmth, but that is again manifested in the
change of air temperature.

Classification of the extreme climatic events
Having in mind what has been said about extreme climatic events and according to

some divisions of weather events in meteorology made until now (Radinovic, Dj., 1981;
Radinovic, Dj., 1997), and taking into consideration damage they cause or can cause, in
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other words, the level of destructiveness, we will classify all extreme climatic events into
five categories. Regardless numerous dilemmas of terminological nature we will separate:
exceptional, important, dangerous, strong and catastrophic events. Empirically, and in
accordance with linguistic principles that there are three levels of comparison (positive,
comparative and superlative), the following can be isolated as the basic categories of
negative events: exceptional, dangerous and catastrophic. Important events are potentially
dangerous and strong potentially catastrophic and as such represent intermediate levels
according to the level of harmfulness. Their potential danger is noted with phrases “can lead
to” and “can have”: the message is that harmful effects of these events, especially in recent
time, have often been prevented by various technological actions.

Extraordinary climatic events represent the lowest level of negative effects to a
man and his activities and can be noted only as harmful. They do not jeopardize human lives
directly, nor they have direct destructive effects on material goods. But, suchlike
atmospheric conditions have numerous negative effects on the work and life of people, and
they are not directly observable. The reason for this is that the life and work of people are
accustomed to average and most frequent (usual) weather conditions and hence notified as
positive, since they do not cause any harm. Only exceptionally, with persons suffering from
certain diseases, a human life can be endangered by exceptional climatic events.
Extraordinary climatic events would include:

1.air temperature significantly below normal (extreme minimum),

2.air temperature significantly above normal (extreme maximum),

3.day-to-day fall of air temperatures significantly over normal (extreme fall),

4.day-to-day rise of air temperatures significantly over normal (extreme rise),

5.air pressure significantly below normal (extreme minimum),

6.air pressure significantly above normal (extreme maximum),

7.day-to-day decrease of air pressure significantly over normal (extreme decrease),

8.day-to-day increase of air pressure significantly over normal (extreme increase).

As potentially dangerous climatic events (important events) are considered all
those events in atmosphere which can lead to various dangerous consequences in
geographical environment. Those consequences can be in the form of bad weather
conditions or can have dangerous manifestations on various components of geographical
environment, above all biosphere and hydrosphere. Direct consequences can be most
harmful for flora, wild and especially cultivated vegetation, vineyards, fruit and vegetable
gardens, etc. Dangerous hydrological events can also be caused, such as abrupt increase of
water level, outflow of the rivers, unusual formation of ice on rivers, etc. Three climatic
events can be included in this category:

1.early frosts,

2.late frosts and

3.abrupt melting of snow.

Dangerous climatic events are those which directly endanger human lives and cause
material damage. The definition of this category of harmful climatic events can be the
shortest one since its terminological determination gives the best explanation. Still, each of
the events listed below is differently manifested in certain components of geographical
environment and endangers a man, his activities and material goods in different ways.
Dangerous events are:

1.intense precipitation,

2.high level of snow,

3.stormy wind,

4.atmospheric electrical discharges,

5.hail,

6.dense fog,
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7.frost.

Potentially catastrophic climatic events (strong events) are all those wide-spread
and extremely intense events which occur in atmosphere with statistic significance and
which can have catastrophic consequences in geographical environment. Those are
destruction of vegetation or only some cultures so that it causes hunger, outflow of several
torrential flows, floods, rise or fall of the level of underground waters over limited values,
drying of springs and deficiency of drinking or any water, or eventually human casualties or
material damages that are catastrophic. Still, today a man can prevent a catastrophe by
acting on time. The following can be included here:

1.long-lasting strong frosts,

2.periods of rain much longer than normal,

3.dry periods much longer than normal.

Catastrophic climatic events include those events which at certain place reach or
exceed the absolute maximum of their intensity and those dangerous events which are
spread over significantly wide space. Thus they are differentiated according to two criteria
(intensity and distribution) and are so negative that they have inconceivable consequences.
They usually have deathly consequences for certain portion of the population or serious
injuries and health problems for large number of people. As a rule, they have destructive and
devastating effect on material goods. They are:

1.wide-spread intensive precipitation,

2.wide-spread high level of snow,

3.wide-spread period of rain significantly longer than normal,

4.wide-spread dry period significantly longer than normal,

5.wide-spread strong wind,

6.tornado,

7.wide-spread strong electric discharge,

8.wide-spread strong hail,

9.wide-spread dense fog,

10. wide-spread frost.

General description of the classified events

More detailed description of certain extreme events is related to the methodology of
determining the thresholds of extremity of each event. Here we should note the difference
between the two most used terms: extremes are bordering (endmost) values and a threshold
is the limit of the normality of a climatic element or event. The problem of methodology of
calculating the thresholds is very complex due to the nature of negative events and the
complexity of causing harmful consequences. Preconditions for quantification are detailed
meteorological observations and measurements, descriptive and functional “geographical”
observation and conclusion based on the experience and knowledge (by systematic proving
and explanation), but also cartographical insight and comparison (based on the measured
values).

Statistical procedures are basic methods for detecting ECE. The type of classification
is basically determined by the way of calculating the thresholds for extreme values of
extreme events (Radinovi¢ D., Maksimovi¢ S., 2002; Auhenxosuh I'., 2010). If it is
confirmed that the sequences of data of some climatic elements “correspond” to Gauss law
(for example, air temperature and pressure) the classification of the values of climatic
elements established by Chapman (Chapman E. H., 1919) is applied. It describes the level of
“normality” of a certain element in climatology on the basis of punctually determined
numeral values. For normal values are taken those values which lie inside the interval i + ¢
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(u represents the average value, o the standard deviation of the climatic element)'. In that
way the classes are determined by the value of standard deviation (Andjelkovic G., 2006).
The values of a climatic element which are extremely, significantly or very much below
normal (below u-20) and extremely, significantly or very much above normal (above p+20)
represent extreme (negative) climatic event (chart 2).

Chart 2. Classification of climatic events according to the level of “normality” and the example with air

temperature
CLIMATIC
CLASSES CHARACTERISTICS TEMPERATURE CHARACTERISTICS
below u -3¢ extremely subnormal extremely cold
fromu —2ctou—3c very subnormal very cold
fromu—otou-20 subnormal cold
intervaly + o normal normal
from yu +o to u + 20 above normal warm
fromu+2ctou+3c much above normal very warm
above y +30 extremely above normal extremely warm

For other extreme values of climatic elements, when distribution of the frequency of
their values is not normal but characteristic at peaks (e.g. the maximums of rain, the height
of the snow level, etc.), the method of peaks is used (Vukumirovic V., 1990). The value of a
threshold is determined as the average value of extreme annual values of a certain climatic
element for the analyzed climatic period.

For catastrophic are taken those events which, according to their distribution, belong
to the last decile, i.e. to the category of “very much above normal”. The number of members
of a statistical group sorted according to frequency is divided into ten equal parts, 10% each,
and that is how decile is created. This method is explained in details by Vujevic (Vujevic P.,
1956), and recommended by Gibbs (Gibbs J., 1987).

Other climatic events and their statistical variables do not have characteristics
according to which the thresholds for the values above normal (frost, tornado, hail, etc.)
could be identified. For these cases the method of the reoccurrence period is used, based on
the law of probability. The interval within which there is a probability for the event to occur
at least once is determined.

The latest calculations show (Andjelkovic, G., 2010), according to the available data
for the period 1991-2005, that in Serbia extreme climatic events as negative events occur at
average 30 times annually, which means that the whole one month is reserved for them. In
that period extraordinary events occur at average for 18 days (60.6%), potentially dangerous
events for 1.6days (5.4%), dangerous events, not including not so dangerous thunder and
fog, for 6.7 days (22.6%), potentially catastrophic events for 1.8 days (6.1%) and
catastrophic events without thunder and fog for 1.6 days (5.4%).

Stormy events followed by hail, electrical discharges, stormy wind and rain showers
represent the most frequent form of atmospheric negative events (Maksimovic S., 1987).
According to the mentioned study these events have occurred in Serbia together or
separately at average for 23 days, and from place to place they have varied between 15 and
40 days; they have significantly local character and thus they do not show ‘“regular”

! Vujevic (Vujevic P, 1956) emphasizes that it is better to sparate mentioned classes according to the values of
probable deviation (r), which represents 0,6745 o, and thus those intervals are for a third narrower than those of
standard deviation and that the borders of suchlike classes correspond better to the general feeling of a human. But,
in that case the limits for extremely negative events are significantly broadened, and that would not describe
accurately contemporary climatic conditions of any geographic area on Earth (taking into consideration
contemporary trends of climatic changes, i.e. reinforcement of extremes).




144

distribution in space. All dangerous events in Serbia occur, according to the results of the
mentioned study, between 31 and 213 times, which is significant span; that is 72 times at
average at synoptic stations (fog is included as reduced visibility under 1 km, not as dense
fog — its portion is even 60% at average).

It is very important that the results of some other similar studies generally coincide
with this one: the overall probability of the occurrence of negative climatic events at a
certain point in Serbia is 8.2%. It means that at average a certain negative event can be
expected to occur for 2.5 days in a month (30 days a year). When the two most frequent, and
not so dangerous, events such as fog and atmospheric electrical discharge, are excluded,
probability is reduced to approximately a half of the mentioned (Radinovi¢ B., Maksimovi¢
S., 2002).

The role of geography in the recognition of climatic extremes

The study of ECE means better insight in the problems of negative climatic events in
our country, but it also represents a step forward to the international tendencies of the
contemporary studies of extreme events. Numerous “disciplines” consider themselves
“competent” for the study of negative events in nature. It is obvious that there is a lot of
room for different scientific views of these problems. They do not involve only knowledge,
but also practical applicability and general human value.

Geography can give a contribution to clarifying obscurities related to the complex
dynamic climatic system by: definitions, classification, finding criteria for identification of
those events in every area — region on Earth (geographic area), as well as establishing
theoretical basis and adequate criteria for estimation of the level of their harmfulness. It
must take part in the field of detecting and monitoring the changes of extreme climatic
events and in projections of future extreme events. Thanks to the wide range of its studies it
can offer the guidelines for the effective planning of the protection from negative events in
nature. Geographical approach involves “all” the components of the environment and
aspects of human life.

In the want of better life a man developed numerous technological procedures which
turned out to be more harmful than useful. But, they are also scientific results. That is why
today it is more important than ever to find the right measure for all human activities,
especially in the field of human relation to the environment.

Science seeks the answers to some questions (scientific problems) generally when in
the life and work of a man emerges a need for the solution of a certain problem. The
territory of Serbia is relatively small, numerous population “circulates” almost from one to
the other end of the country: let us calculate the average threshold of a certain extreme event
for the whole country and count extreme cases above that threshold at different places. We
will get the chart of probable exposure to negative events. Similar can be done with the
intensity. Even Hippocrates (460-377 BC) wrote that every disease has its own nature and
that it arises from external causes. For centuries medicine have been going away from this
stand point (Kaiser M., 2003). Today, maybe more than ever we need to keep in mind that a
human body is not a machine and that often for some “small” changes of climatic conditions
we need a long period of acclimatization.

Numerous extreme climatic events are related, which contributes to the formation of
the stronger harmful effect. In that case a new climatic extreme is actually formed. The most
common case is the occurrence of air temperature significantly above normal together with
day-to-day rise of temperature significantly above normal and dry period significantly
longer than normal. In other words: heat waves are usually followed by drought. Intense
evaporation leads to the lack of water and at the same time the need for water is increased.
Plants wither in sun. Cattle experience high temperature stress. The temperature of water in



145

lakes and rivers rises, and fish and water insects are very sensitive to temperature changes.
But there are some which like warm weather: algae. High water temperature influences the
blooming of algae. These conditions accelerate their reproduction and they swamp lakes and
rivers to their “death”. High temperatures can also stop the transport. Vehicles break down
more frequently in these conditions. Plasticized asphalt deforms, even concrete curves, steel
strips widen and curve. Warm air is thinned and it produces less pressure on the wings of an
airplane so it is necessary to reduce the number of passengers or luggage. Air conditioners
significantly increase the consumption of electricity. In that case generators in electric
power plants are over-driven, hydro-power plants are endangered because of the lowering of
water level in accumulation capacities. On high temperatures electric lines widen and curve,
which may cause short circuit. Forest and other kinds of fires are the continuation of the
story, etc. We get one complex event from one exceptional and one strong. Other events can
accompany these. Possibilities are diverse. It is certain that studying of combined climatic
extremes — a new quality in the field of negative atmospheric events, stays as a separate
theme.

For the sake of illustration of such complexity of the problem let us mention only the
two most extreme years in the recent period in our region: snowy 1929 and hot 2007.
Europe remembers the year 1929 thanks to the long snowy winter that can deservedly bear
the epithet “the winter of the 20™ century”. It was the real “white nightmare” which
restrained the life of towns and villages for almost two and a half months. Huge hunger
ruled the country. People died from freezing, telegraphic and railway lines were cut. The
lowest February air temperature was noted in Belgrade on February 11, that year (-25.5 °C).
It warmed up no sooner but in the middle of March, but was followed by the coldest spring
up to now with the average temperature of 9.5°C in Belgrade (normal is 11.8 °C). Snow
stayed in Belgrade for 81 days that winter (average is 39.1 days).

Several exceptionally extreme climatic events occurred in Europe in 2007.The
Central Europe notes the warmest winter and spring ever in the instrumental period, strong
storm (Kirill) with wind gusts of over 170 km/h hits the northern and western Europe, and
strong warm wave, which beats the temperature records and causes death consequences as
well as hundreds of fires in many countries, hits the southeastern Europe and the part of the
Mediterranean. At the end of July 2007 public media in our country raced to announce “the
warmest day in Serbia from the beginning of measuring”. It was Tuesday, July 24, when at
22 stations in Serbia all July maximum temperatures were beaten, and at 20 stations even,
up to then, absolute maximums. The air temperature of 44.9 °C was measured in
Smederevska Palanka that day. It became the absolute maximum for Serbia.

Systematic studies together with continual observation make the data base for the
estimation of risk from natural dangers. Every system and strategy for the fight against
various dangers is useful and can build up the already existing structures for the warning on
the negative events and insurance of people and material goods. But, in Serbia the bigger
problem is human conscience and neglect. Although warnings on certain extreme events do
not demand large material base, human resources or special studies and measurements, very
often adequate warnings and protection measures are missing.

Discussion and conclusion

The problem of extreme climatic events has existed for a long time as “chronic”, but,
we can freely say, that as “acute” it has been studied only for the last few years. 90s of the
last century are an example of emphasizing extremes more than the rest of the whole
instrumental period of the weather observation. Negative natural events in general, and
especially the examples of the warmest years since the beginning of measuring, in that
period, as well as at the beginning of the 21* century, represent the focus of scientific and
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media interest. All this starts to acquire strong political tone, and in the past few years the
awareness of certain inconceivable global economic consequences and effects on separate
“little” human communities and an ordinary man have been pointed out. Naturally, there is
also the other side in scientific and expert public with opposing stands, which note that
suchlike climatic extremes have existed forever, i.e. that “the whole story” has been
augmented due to huge fear or directed due to interests of certain political and economic
groups. Regardless all these stands, the facts must not be optionally interpreted, and terms
must be precisely defined (as climatic extremes and extreme climatic events).

Thanks to the width of its approach geography can provide the classification of
negative events and establish criteria for their identification. That is, greatly, conditioned by
the problem’s link to the geo space, i.e. the problem demands separate approach for each
region on Earth. The size of the territory of Serbia, with its quite compact shape with only 4°
of latitude and longitude, as well as its geographical position, do not emphasize the
influence of any external factors to the climate of any separate parts of the territory (except,
partly Metohija and Timocka krajna). Due to all these facts the climatic differences in
Serbia are reduced to the influence of internal factors, above all its relief. Breakthrough of
the continental influences down the valleys of the great rivers in Serbia towards the south
additionally evens the climate of Serbia in meridian direction. Without that the climate of
Serbia would have much greater differences at its end points. In these situations average
conditions of atmosphere and average values of climatic elements “become similar” on the
whole territory, and climatic extremes gain their significance. Climatic differentiation
“favours” the influence of the relief with two of its elements, altitude and configuration
(elevations and cavities), while even the exposition of slopes has less influence. All of this
speaks in favour to the unique approach to the studying of extreme climatic events in Serbia.

Altogether 31 extreme climatic events have been singled out and defined here and all
of them have been classified into five categories according to their level of harmfulness. The
next task is to calculate the thresholds as bordering values for the recognition of the
extremes. In the Law for the negative weather events protection of The Republic of Serbia,
which is more than 30 years old, (Sluzbeni Glasnik SRS, 6p.20/77 — Official Gazette of RS)
there is no clear act which regulates the limit when the extremely high air temperature
becomes the harmful event. The law provides only descriptive definition, without actual
climatic parameters and measures for the protection of the health and lives of the citizens.

It is more and more evident that climatology as a science has to become “active
climatology”. It means that as the science which monitors, notes and analyzes changes,
climatology has to transform into the science which warns, directs and, whenever it is
possible, prevents (Krmpoti¢ T., and others, 2005). It has become evident how important it
is to “develop technology* of studying the negative conditions of the environment, and
especially the occurrence of extreme climatic events.
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