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Caricemak

Llupom ceema, paznuuume pcme nodxicapa He npecmajy 0d u3azusajy 030umsHe ma-
mepujante u Hemamepujanne nocieouye, NPUMoOpasajyiu wvyoe u wuxoge UHCMu-
myyuje 0a OCMUULBLABA]Y U NPUMERY]Y pasiudume npesenmuene (2pahesurcke,
MAUUHCKe, e1eKmpPOmexHUuyKe, apXUmeKkmoHcKe uma.) mepe ¢ Yumem yonaxcaeara
pusuxa 00 maxeux doeahaja. Kopuwhersem unmezpucanoz npucmyna cmarersa
pusuka 00 kamacmpoga obezoelyje ce suuiu HUBO eUKACHOCIU YONANCABAILA Be-
posamuohe u nocieouya 6yoyhux nosicapa. Ilpeomem pada npedcmaesma ceeody-
X6AMHA AHATU3A U OECKPUNYUJA PAZTUYUMUX NPEBEHMUBHUX Mepa 3aumume 00
nocapa, cucmema 3aumunie 00 NOXCapa ca 0C6PMOM HA ONPemy, npozpame edy-
Kayuje uz obnacmu 3auimume 00 noxcapa u ooyyasarsa epahana, npunpem./beHo-
Cmu 3a peacogarbe, KA0 U MAKMUYKUX eleMEeHaAmd 3d eUKACAH 002080p Y
Kamacmpogama uzazeaHum noxcapuma. Y yusy peanuzayuje npeaieda iumepa-
mype 0 UHMeZPUCAHOM CMAFEFR) PUUKA 00 Kamacmpoda u3a3eanux noxicapuma
KopuuiheHa je ucmopujcka u KoMnapamueHa Memood, Kao u Memooa anause caop-
arcaja. Pezynmamu npeaneda numepamype moey oumu uckopuwihenu 3a ynanpeherse
cMmarsersa pusuka 00 kamacmpoga uzazeanux noscapuma y Cpouju.

Kuyune peuu: kamacmpodghe, nosxcapu, cmarberve pusuxa, yonasxcasarve,
npeseHyuja, 002080p, peazosarve, MaKmuyKy e1emeHmu.
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YBOJI

[Ipempa je Barpa kpo3 ucTopHjy Urpaia (yHJaMEHTAIHY YOy Y yHampe-
hemy ycnoBa CBaKOAHEBHOT JKUBOTA YOBEUAHCTBA, MPYKAmhEM 3aIlTUTE, Pa3BHja-
EM TEXHOJIOTH]€ U UHAYCTPH]je, YJ€IHO je IpeAcTaBbaia IEPMaHEHTHY OMAaCHOCT
0] HacCTaHKa KaracTpoda nzazpanux noxapuma (Cavallini, Papagni, & Preis, 2007),
Tope IPYTUX M3BOpa yrpokarama 0e30ennoctu (Jevtic, 2019; Jovicevic, 2021;
Krga, 2019; Vuci¢, 2020). MctpakuBame moxapa je, crora, oJ BeIMKe KOPUCTH 3a
MIPOIYKOBaH€ 3Haa 0 HAUMHKMA 1 pa3io3uMa BUXOBOT M0jaBJ/bUBamka U pa3BUjamba
Ha ofipelyeHe HaunHe, IeIOTBOPHOCTH PA3TMUUTUX Mepa 6e30eTHOCTH U pa3io3uMa
HBUXO0BE (HE)IETOTBOPHOCTH, 32 YUCHE O BEPOBATHOM TTOHAIIAKY JBYIHU Y TIOXKa-
pHUMa, Kao ¥ OTKPUBAaHK-E€ HOBUX TPEH/I0BA y JPYILUTBY M BbUXOBUX UMILIMKALIM]a HA
3amITUTy o okapa. [lomarw o moskapuma JparoreHu Cy 3a pa3InuuTe TpaHe HayKe
0 0e30eTHOCTH ToXKapa jep J0BOJIE A0 MPOAKTUBHHU]ET YIIPaBJhamkha BaTPOracTBOM,
Kao U JI0 peBHU3Hja mmpormuca y oBoj oomactu (Steen-Hansen, Storesund, & Sesseng,
2020). HezaBucHo of BpcTe karacTpode, mporec yrnpaBibakba lbUMa yOOU4ajeHO
Ce CacTojy Ol YUSTHPH KUBOTHA IMKITyca — yOllakaBama, MPUIPEMIbEHOCTH, O/ITO-
BOpa U oropaska. [lapanmurma ynpapibama KaracTpodama HETaBHO je TIOMEpHiia
(hoxyc ca npyxama MOMOhH y CiIy4ajy KaracTpode Ha MPUIPEMIBEHOCT 3a KaTa-
cTpode, yonakaBame pu3HiKa U cMameme pambuBocTd (Kwon & Ryu, 2020).

Benuku 6poj moxkapa y cramOeHnuM 3rpajiaMma y poIuiocTy OHo je pesys-
TaT HEMAKJFUBOT OJJIarama MaTepHjajia 3a MyIIeHke y KOpIie 3a OTIaIH! Marup,
Kao W HEJ0CTaTKa mponuca o npeBeHnuju u 6e36emnoctu (Cavallini et al., 2007;
Leistikow, Martin, & Milano, 2000). Maxko cy, kao pe3ynrar 3abpaHe mymiema y
BehuHM 3rpasa, TakBU MOXKapH MOCTaM peh)a 1mojasa, eMeKTPOHCKE KaHIIEIapH]CKe
orpeMe, OJTHOCHO YIoTpeda HeucnpaBHe, MOIM(UKOBaHE WK HEOA0OpEHE eneK-
TPUYHE OTPEeMe, HEUCTIPABHOCT CUCTEMA 3a TUCTPUOYIIN]Y €ICKTPHIHE CHEPTH]e,
HEZI0BOJbHO MpocTopa u3mely n3mely enexrpudune orpeme 3a rpejame 1 3anajbu-
BHX MaTepHjajia UTJ. MOCTAIN Cy IJIABHU Y3POIIH TTOXKapa y CTaMOEHUM 00jeKTuMa
caBpemeHor cserta (Rather). Kputnuny 3a6punyToct ycnen noxapa y ctaMmoeHuUM
o0jeKTrMa OClTMKaBa YME-eHHUIIa Ja ce Tamo noraha 39,7% cBux moxkapa, Ha Koje
Jj€ IpYyILITBO OJIrOBapasio Ha pa3IMYUTe HAauYuHe, YKIby4uyjyhu HTepBeH1Irje BaTpora-
cara, ocurypame, rpal)eBUHCKe TIporuce, eAyKalrjy O OTacCHOCTHMA O IoXKapa,
KOHTPOJIy ynotpebe MaTepujana U MpOU3BoJa y 3rpajaMa U JM3ajH 3rpaja Kako
6u ce omynpau epexkruma Barpe (Vucic, 2020; Xin & Huang, 2013).

MHore eMIHpHjCcKe CTy/IH]je IoKa3alie Cy /1 je IPUMPEMIbEHOCT CTAHOBHHKA
(Prorokovi¢, 2018; Jepuh, 2021) 3a karacTpode KJbydHa 32 FbUXOBO CyOUaBakE Ca
yrunajem karactpoda (Godschalk, Rose, Mittler, Porter, & West, 2009; Hoffmann
& Muttarak, 2017; Iftikhar & Igbal, 2023; Jankovi¢, Saka¢, & Iri¢anin, 2023; Lin-
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dell, 2013; Rajani, Tuhin, & Rina, 2023; Xu et al., 2019). Jenan on ucTuIanux Ha-
YMHA 32 yOra)kaBame MPETHH 0fT KatacTpoda je TndaHa cripeMHOCT Tpahana. Ympkoc
TOME, €BUICHTAH je BEJIMKHU CTETICH HEMPHUIPEMIbEHOCTH JIpJkaBa U rpahana 3a Ka-
TacTpode, IITOo je Pe3yJITOBAJIO CBe BehnM HarmaciimMa Ha 3Ha4a) HCTPaKHBamba Ha-
YHMHA MEePIHITIPakha U CyouaBarmba JbYIU Ca ONMACHOCTHMA, yMeCTO (OKyCHparmba
UCKJbYuMBO Ha pusnuke onacHocTH (V. Cvetkovi¢, Adem, & Aleksandar, 2019;
Gaillard, Liamzon, & Villanueva, 2007; Mercer, Kelman, Lloyd, & Suchet-Pearson,
2008; Ocal, Cvetkovi¢, Baytiyeh, Tedim, & Zecevi¢, 2020; van Manen, 2014).

Hcropujcku nocMarpano, y GoKycy HCTpa)kuBarba MPUITPEMIBEHOCTH 3a I0-
JKape MPEeBacXoTHO Ce HAJa3UJI0 MUTAkE UICHTU(PHUKOBaba Haje(PUKACHU]UX HAYMHA
KOMYHHKAIIFje pU3HKa 07 KaTtacTpoda 1 MOICTUIIamka IIOHAIIAkha MPUITPEMIBEHOCTH
IMyTeM JaBHUX KaMIlama U Mporpama 3a eayKaiijy o karacrpodama u KOMyHHUKAIIH]e
pusuka ox mwux (Akter, Roy, & Aktar, 2023; Baruh, Dey, & Dutta, 2023; Cvetkovi¢,
Romani¢, & Berisa, 2023; Sergey & Gennadiy, 2022; Shibru, Operea, Omondi, &
Gichaba, 2022). [lanac cy cTBopeHe HoBe MoryhHOCTH HH(pOpMUCama 1 yHanpehema
MIPUITPEMIBCHOCTH 3ajeTHUIIC 32 €KCTPEMHE Jjoralhaje myTeM TeXHOJIOTHja 3aCHOBa-
HUX Ha UHTEPHETY U MOOWIHUX ypehaja, naKko ce Kao HBHXOB HEJ0CTaTaK HEPETKO
10jaBJbyj€ HEOCETIbUBOCT MH(OpMalrja Ha IpyIITBeHN KOHKTEKCT (Verrucci et al.,
2016). YrpaBo 3aro, IpBU KOpPakK y crpoBohemy epuKacHUX cTpareruja uHGOpMH-
cama W TMPHUIPEMIbEHOCTH, 3aCHOBAaHUX Ha HOBHM TEXHOJIOTHjama, TPEICTaBIbha
UICHTU(DUKOBAKHE PA3TMIUTAX HUBOA PAlbMBOCTH TIOj€MHALIA W JoMahnHCTaBa U
(axTopa Koju yTU4Yy Ha HAYMH MpHUIPEME, pearoBama U OIOpaBKa o1 KartacTpode
(El-Mougher, 2022; Hossen, Nawaz, & Kabir, 2022; Kabir, Hossain, & Haque, 2022;
Mohammed & Maysaa, 2022; Odero & Mahiri, 2022; Podder, Hasan, & Islam, 2022;
Teo, Goonetilleke, Ahankoob, Deilami, & Lawie, 2018).

MNOJMOBHO OJAPEBEIHE U KIIACUPUKALINJA ITIOXKAPA

[lopen yrpokaBama JbYJICKUX KUBOTA, IIOKapHE KaTacTpode y3poKyjy 3Ha-
YajHy eKOHOMCKY U €KOJIOIIKY IITETY, JOK C€ FbUXOB HACTaHAK yITIABHOM JJOBOJIH
y B€3y ca Pa3IUuUuTHM JbYJICKUM IpelikaMa Win kBaposuma cuctema (Muhammad,
Ahmad, & Baik, 2018). [Toxap je jenHa ox miaBHUX KaracTpoda y ypOoaHOM OKpY-
xemwy (Rather), kao u y pypanHum 3ajenHunama, HapounuTo Mel)y OHMMa KOje )KHBE
y IpBEHUM CTaMOEHUM KOHCTPYKIIMjaMa U UMa]y HUXKU COLMOEKOHOMCKH CTaTyc,
KOje THME HEpETKO CHOCE BHIIIM HUBO pu3uka of karactpode (Chan et al., 2018).
Toxom mpotekiie nerenuje, 6poj NPUPOIHUX U TEXHOJOLIKUX KaracTpoda ce mo-
Behao Bumectpyko. [Ipema craructuiin, 6poj karactpoda ce o roguan moBehaBao
3a 60% y mepuoay 1999-2001. rogune, y mopehemy ca MPeTXOTHUM ITEPUOIOM O]
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1994. no 1998. ronune. Hajpehu mopact 3abenesxeH je y 3eM/baMa HUCKOT €KOHOM-
CKOT pa3Boja, y KojuMa je peructpoBano nosehame ox 142% (Khan, Vasilescu, &
Khan, 2008), mpemza je pacripocTpambeHOCT BEpoBaTHO U Beha yciie HeI0BOJbHOT
npujaBsbHBama noxapa (Lambie, Best, Tran, loane, & Shepherd, 2015). [Toxapu
y3pokyjy Butie ox 300.000 cMpTHUX ciTy4ajeBa TOIUIIE IIUPOM CBETA, a MHU-
JIMOHHU JbY/IM OCTAjy ca TPajHUM ToBpeaama: oko 95% cMpTHHX cllydajeBa y3po-
KOBaHUX TIOXKapuMa je y 3eMJbaMa ca HUCKHM M cpeamuM npuxonuma (Twigg,
Christie, Haworth, Osuteye, & Skarlatidou, 2017). Takohe, mpuGmmxao 80% cBUX
CMPTHHX CiTy4ajeBa of noxkapa y EBponu u Cjenumenum JlpxkaBama goraha ce y
nomahum ycnosuma (Hahm, Knuth, Kehl, & Schmidt, 2016).

3aKOH 0 3aIITHTH O] IToXKapa JePUHUIIE TIOKAp Kao MPOIeC HEKOHTPOIIHU-
CaHOT caropeBama KOJUM C€ YIrpoXKaBajy >KUBOT M 3[IpaBJbe JbyIH, MaTepHjaTHA
nobpa u xuBoTHa cpeanna (,,Ciyx0enu rimacauk PC”, 6p. 111/09, 20/15, 87/18).
[Ipema L{BetkoBuhy (2020), noxape je Moryhe kiacupukoBaTH Ha OCHOBY HEKO-
JIMKO PAa3IMIUTUX KPUTEPH]jyMa, TIOMyT BEIMIMHE: MaJli, CPEIHH, BEIINKHU, KaTa-
cTpodaaHu, OMHOCHO OJOKOBCKU; MECTA HACTAaHKA: YHYTPAIIbU U CHOJbAIIHY;
JOK ce (aze pa3Boja mokapa Jiefie Ha MOYeTHY, pa3oykrany u a3y >KHUBOT 3ra-
pura. [Ipema mel)ynaponHoj knacudukanuyju noxapa, Ha OCHOBY FTOpUBE MaTe-
pHje moXxapH ce aene y S ocHOBHUX Kareropuja A - F: y kimacy A criagajy noxkapu
YBPCTUX TOPUBHX MaTepHja, y Kiacy B moskapu 3amabuBUX TEUHOCTH, y Kiacy C
MOYKapH 3alaJbUBUX TacoBa, y kKiacy D moxapu 3amabUBHX MeTaia vy kiacy E
noxkapu yspa u Mactu (Ponomarenko et al., 2019).

[Tocnenmwux 40 ronmHa y bpasuiny ce 10roauiio HEKOIMKO BEIUKUX MOXKapa
KOJH Cy PE3YITHPAIH JbYICKUM U MaTepUjaTHUM ryouruma. To je J0Beo 10 WHU-
L[MjaTBa BOhEHUX JAPYIITBOM KOj€ Cy 3ajeTHO ca NMpa3HUHaMa y HallMOHATHOM 3a-
KOHOJIaBCTBY IPOY3POKOBAJIE PA3HOIUKOCT IPOIMCA O CHTYPHOCTH TIOXKapa y
3rpajama, a Koju cy OWIn MpUMEHJBbUBH caMo y oapehenum ciaydajeBuma (Rodri-
gues, Rodrigues, & da Silva Filho, 2017). OncycTBo nieHTpasiHe BIacTH y ypas-
Jharby PU3UIIMMA Y BAHPEIHUM CUTYalljaMa M HEIOCTAaTaK KOOPIMHAIIU]E YHYTap
u u3Mmely opranuzanyja rMoBe3aHuX ca noxkapuma je pasjor Hee()UKacHOT U He-
e(eKTHOT cCuCcTeMa yIipaBJbama puzuimma. Ha npixaBHOM HHBOY Mepe yOrmakaBarmba
Cy OKpEHYTe Ka CTPYKTYpHHUM acIeKTUMa, 3aHeMapyjyhu HeCTpyKTypHE eJleMEHTe
TIOTIYT 3HaMa U KarauTeTa nojeanHana/3ajeqauie. [lopehamem HHIMBUIyaTHIX
KamalureTa 3a OJroBop, yTHULaj Moxapa 61 Morao 6utu 3HadajHo cMameH (Khan
et al., 2008). Cnyuaj u3 [lenxuja, rpaga y KoMe BiIajia peryiaTropHu Xaoc, CUPO-
MAIITBO, HE3HAKE U HETIOIITOBALE MPOITHCA, TIPYXkKa JToKa3e 1a 100po BoheHe Bart-
poracHe ciryx0e, 3ajeJHO ca TPJKUIITHIM TIOICTHIIAjMa U PEeIIehbIMa YCIIeBajy J1a
00e30er1e penaTuBHO BUCOK HUBO 3aITHTE, YIPKOC AUCHYHKITMOHATHO] UK HETIO-
ctojehoj 3akoHcKoj perynatuBu (Cobin, 2013; Cvetkovic 1 Proti¢, 2021).
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TpenyTHE Mepe 3amTuTe of1 MoKapa JOBOIE /10 HEjeTHAKOT HIBOA 3AIITHTE
OJ1 TOXKapa y 3rpajiama, Mpy»ajy MUHUMAJTHE CTpaTertje 3a yolaxaBame OMacHo-
CTH U HE y3UMajy y 003Up caBpeMeHe 13a30Be, PU3HKE U NpeTHe o noxapa. Cy-
IITHHCKE Mepe Koje Ou ToBere 0 yonaxkaBama OMacHOCTH O] TIoKapa y 3rpajgama
YKJbYUy]jy TOy37IaHe CHCTEME 3alTHTE O] IIOKapa, CpoBoleme rpal)eBUHCKAX
Mepa, MPaBUITHO Kopuliheme eeKTpUYHUX ypehaja v moan3ame CBECTH JaBHOCTH.
HcTpaxkuBama 1oka3syjy Ja je HEOIXOAHO CIpoBoherme 00yka 3a MoOoJbIIame 3a-
IITUTE O TTO’Kapa, Kao ¥ yBoh)eme HOBUX MaTepyjajia 3aCHOBaHUX Ha rephopMaH-
cama (Kodur, Kumar, & Rafi, 2019). EBponicku crannapn standard EN 13501-1
npyxa KiacuuKayjy OTHOPHOCTH Ha IMoXKap 3a CBE MPOU3BOJIE U rpal)eBUHCKE
enemenTe. KoHcTpykTuBHU npon3BoaM cy KiacudukoBanu y EBpoknace Al, A2,
B, C, D, E i F. [IpousBoau knacudukoBanu y Al u A2 kiace cy HETOpUBU MaTe-
pujanu (ieMeHT, OETOH, CTaKJI0, KaMeH, KepaMHuKa), 0K cy marepujanu on B go F
ropusH 1o pactyhem penocineny (European Standard EN 13501-1:2010).

Y EBponu mocToju TpeH I Ka moBehamy KBaIMTETa M N3BPIICHA MPOITUCA.
Komucuja EVY je 2017. ocnoBana EBporicky komucHjy 3a pasMeHy uHdopmariija o
noxapy (FIEP). [Tnardopma okyrsba apkaBe 4iaHHLE Kako OU ce olakKiiana pas-
MeHa nHpopmairja meh)y ’wrMa, a IIaHupaHo je /1a ce KOPUCTH 3a TIPOMOIIH]Y Haj-
60ospux mipakcu mupom EBporre. CaBe3 MomepHHX 3rpajia je OKBHP KOJU UMa 32 IHJb
Jla ce qprkaBama dIaHWIama IPYKe jacCHE OCHOBE 3a M3IPaJiiby 3aKOHCKE peryria-
THBE, Y3 CTPYKTYpHCaH CIHCAaK eJIeMeHaTa Pai OCTH3amka 3alITUTE OJ1 TIoKapa y
BHCOKUM M CpembuM 3rpajgama. OBaj OKBUp HaJlaKe MONITOBALE MPHHITHIA CYTI-
cunujapaoctH (de Hults & El Houssami). Cpok crctema 3amruTe of] moxapa y 3rpa-
Jama Cy TEXHWYKa ¥ HaydHa 3Hama Koja Ce MPUMEBY]y Y 0071acTh HHKEHEPCTBA,
apXUTEKType W ypOaHH3Ma, jep YIPKOC MYJITUAUCHMILUIMHAPHOM 3HaBY KOje
YKJbY4Yyje JbY/ICKO MOHAIIAKE y TIOKAPHUM CHUTYallfjaMa, 3aliTUTa OJ1 ToXKapa y
cTaMOeHUM O0jeKTHMa YKJbydyje IPUMEHY U OfpXKaBamke aKTUBHUX U MACUBHHUX
cUcTeMa 3aIlTUTe, Kao 1 00yKy oco0Jba 3a xuTHe ciyyajeBe (Rodrigues et al., 2017).

Crparernja 3amtute ox noxapa 3a nepuoxa 2002-2017. ronune onemyje
cTame y o0nactu 3amrTure o nokapa y Pemy6mumm CpOuju kao He3aq0BOJbaBa-
jyhe. Kao HajBakHMju po0OIeMH y OBOM JIOKYMEHTY IIPETIO3HATH CY: HETOBOJbHA
MIPUTIPEMIBEHOCT Cy0OjeKaTa 3aIlTHTE U CIIacaBamba 3a CPOBOl)ermhe MPEBEHTHBHUX
Mepa; HETIOCTOjarke MJIAHOBA 32 YIPABJhamkhe PU3UKOM; 0€30€THOCHA KYITypa CTa-
HOBHUIITBA j€ HA N3y3E€THO HUCKOM HUBOY; OpOj BaTporacalia cracusiana je uCIoJy
€BPOIICKOT HMBOA, caobpahajHa CTpyKTypa je He3a10BoJhaBajyha, Kao M KanaluTeT
JaBHE BOJOBOJHE MpeXKe. Y UCTOM JOKYMEHTY MPEUIOKEHO je /1a ce moctojehe
CTame y CUCTEMY 3aITUTE OJI IOYKapa yHAIIPEIN aHTa)KOBakeM CBUX cy0jekara
3alITUTE O] ITOYKapa Kpo3 pa3MeHy pesieBaHTHUX nHpopmauuja (,,Ciryx0eHu rac-
Huk PC”, 6p. 21/2012). Pagu ocTBapema ONTUMAIHOT cTamka 0e30e1HOCTH Y 0011a-
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CTH 3aIITUTE O] TI0YKapa CTpaTeruja HaBOAM MOCTU3amke cheachux cnernupuaHux
IIUJbEBA: TOHETH HOBA 3aKOHCKA peIleHha; YHAPEIUTH CHCTEM IPEBEHTHBHE 3a-
MITHTE; YHAIIPESTUTH METSOPOJIONIKA MOHUTOPUHT M TTPOTHO3Y METEOPOJIOIIKHX
yCJIOBa 3a T0jaBy MoKapa y ITyMCKUM TMOAPYyYjuMa; 00e30eAUTH (PyHKITHOHAIHY
WHTETPAIN]y CBUX CITY»KOH; MOOO0JBIIATH caparby, KOOPAUHAIN]Y U PACTIONOKH-
BOCT MH(pOpMaIHja; YHAIPEIUTH Op3uHY U €(PUKACHOCT pearoBama, yHAPEIuTH
Mel)yHapoIHy W PETHOHATHY capalby, MOO0JBIIATH 3HAKE U TEXHUYKY OTpeM-
JbEHOCT cy0jekaTa cucTeMa 3aluTHTE Of1 ToXKapa, pa3BrUjaTh 0€30€1HOCHY KYITYypy
rpahana (Cvetkovi¢ i Proti¢, 2021). Pu3uk on HacTaHka rmokapa MOe ce mocmar-
paTu Kao BepoBaTHOha HAaCTaHKa MoXkapa u mocieauna uim nopemehaja / mrere
KOja c€ MOYKE OYEKHMBATH YKOJUKO 110 TIoxkapa nohe (Watts & Hall, 2016).

CTPYKTYPHE U HECTPYKTYPHE
INNPEBEHTUBHE MEPE 3AIITUTE O ITIOKAPA

C nmusbeM cMamema Opoja rmokapa y CTaMOeHUM jeIMHHUIIaMa, CTpaTeTnje
MIPEBEHIINje TIoXKapa Mmovesie Cy MacOBHO Jia ce ynoTpeOJsbaBajy Of CTpaHe BaT-
poracHuX U crnacuiadkux ciyxu (Shai, 2006; Cvetkovi¢ 1 Proti¢, 2021). V Vije-
numeHoM KpasseBcTBy pasBujeH je mporpam ,,CUTypHO U J0OpO POBEPEHO”,
KOJUM JIMIIE OJIFOBOPHO 3a 0€30€eJHOCT UIEHTU(PHUKYje MOTEHLIHU]aIHU PU3UK Y
ctambeHOM 00jeKTy, HH(OpMHUILIe CcTaHApE IITa Ja pajae Kako OW CMAmUIU H
CTIPEUMJIA PU3HK Of HACTAaHKa IOKapa, Kpeupa IUiaH eBaKyalfje y cirydajy Ha-
CTaHKa ToXKapa U OCUTypaBa MOCTOjambe QYHKIHOHATHUX JETEKTOpa IuMa y
ctambeHuM oOjektuma. IIporpam je mpeBacxoJHO HaMEHEH KaTeropujama cra-
HOBHMUILITBA U3JI0KEHUM BeheM pu3uky, Te cy mume 00yxBaheHU U ApyTy pu3nuLn
KOJU MOT'Y OUTH IIPUCYTHH, MOMYT pambUBHUX Kareropuja cranopHuiuTsa (Diekman
et al., 2008; Cvetkovi¢ i Proti¢, 2021).

[TocToju HEKONMHMKO PA3NUIUTHX MTPEBEHTUBHUX Mepa KOje MOTY JOMpPH-
HETHU CMamey Opoja nmoBpeh)eHnX u CMpTHUX CilyyajeBa y moxapuma y cramoe-
HUM 00jeKTHMa, aJii He TIOCTOje Toy3ane nHpopmaluje 0 ToMe Koje cy Mepe
e(dexTuBHE 3a KOjy Tpyny ctaHapa. Kao pesynrar Tora, 4ecto cy nMpuMeHUBaHE
OIIITEe MEpEe Ha CBE TOMYJAIMOHE TPYIIE, ITO Ce MOKa3aio Hee(hKaCHUM Y Ofl-
HOCY Ha NpUMeHy ofipeheHnx Mepa Ha ofpeleHe rpy1e, MomyT cTapujux, UHBaA-
nuna, nene uta. (Runefors, Johansson & van Hees, 2017). Jenna on npenopyxka
(Bruck & Thomas, 2008) je ma ce momysaiija mocMarpa ca acreKTa 3aiTHTe OJ1
mokapa M Jia c€ CTAaHOBHUIIITBO ITO/ICTH Ha JIBE OCHOBHE T'pyIe 3a Koje Cy Io-
TpeOHe pasnuuute crpareruje. [IpBy rpyny unHmiIa OM HajpamkUBUja KaTeropuja
(crapuju, UHBAIUAM), a APYTY LIMpa jaBHOCT. OBa MozeNa je HeONXO0AHA U BaKHA
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jep ce eukacHOCT Mepa 3Ha4ajHO pasnuKyje mehy rpymama. Kana je ped o mpBoj
rpyny, MHCTAJAlKja CUCTEMa 3a Cy30Hjame Mmokapa Momia Ou J1a CMambU PU3HK
HacTaHka nokapa 3a 80%-85%, a 6poj cmptHuX rcxoza 3a 14%. Takohe, oBu cu-
ctemu Ou Tpebaso na Oymy yrepeHu Ha 3aiTuTy cnaBahe code u Kyxume. Y Apy-
roj rpynu 6u Tpebdasio mMpoOMOBUCATH JETEKTOPE 3a UM, JOK OU 3anarame 3a
no6oJspimame neppopmancu oBux ypehaja tpedano ga Oyne 3amyKeme Jauma ofl-
roBopHuX 3a 6e30eqHO0CT (Bruck & Thomas, 2008). Kana je ped o nerekropuma
numa, Con (Son, 2014) npeanaxke 1a IETEKTOPHU TOILIOTE (CIIOPO-OCET/HUBH)
YCTyIle MECTO JIETEKTOpHUMa JUMa 300T CIIOCOOHOCTH JIETEKTOBama MoXKapa y
parnM (pazama. Takole, ncnuTrBama e(hUKACHOCTH JICTEKTOPA TUMa TI0Ka3aia cy
na Ou POTOCNEKTPUYHU IETEKTOpH TPpeOaso ga MMajy MPEIHOCT MPE]] JOHU3AIHNO-
HUM, ¢ 0031pOM Ha 3HaTHO Behy Op3uHY pearoBama O] JOHU3ALUOHUX Y TUHHA]Y-
hewm noxkapy, 10K Cy 3a TUTaMEHE TI0YKape JOHU3AIN]CKU IeTEKTOpY OUTM He3HATHO
op>xu o ontuukux (Steen-Hansen et al., 2020). Haj6ospa BpcTa ocurypama npo-
TUB TyOUTaKa UMOBHHE U KUBOTA MTPOY3POKOBAHUX MTOKAPOM JECTE yCBAjamhE MPO-
aKTUBHHUX Mepa 3allTUTe, IUIaHa 3allTUTE W CllacaBamka y KOMOWHALMU ca
pPa3ITUYUTHM BpCTamMa CHCTEMa 3a JIETEKIN]y U ramemne noxkapa (Nyankuru, Omu-
terema, & Nyandiko, 2017; Cvetkovi¢ i1 Proti¢, 2021).

Beoma 3Ha4ajaH Kopak y ApacTUIHOM CMambelmy Opoja mokapa yKbydyje
noMepame (hoKyca ca ramiemna rmoxxapa 1 OAroBopa y BaHpEJIHUM CUTyalyjama Ha
CUCTEMAaTCKy MpeBeHlH]y noxkapa. CBakako, OBakaB IMPEOKPET 3axXxTeBa M000Ib-
miame eAyKaluje, npery3uMame HHULM]aTuBe, Kopuliheme CTaTUCTUKE, METOJI0-
JIOTHje ¥ IPYTUX ajiata 3a CUCTEMAaTCKy MPEBEHIIN]Y, OJTHOCHO CIIPEYaBarhe ImoXKapa
(Rosenberg, 1999). bepunrep (Beringer, 2000) je y cBOM UCTpaKuBamby J10I11A0 10
ca3Hama n1a Buie oa S0% ucrnuTaHrKa 1M CTaB J1a OM ’bUXOBE JIOMOBE Y CITy4ajy
no)kapa 3allITUTHIN Barporaci. OBa cTynuja ynupe npet y nmorpely 3a 1ajbum
pa3BUjambeM CBECTH Y 3ajCIHHUIH, eIyKOBakbEM CTAaHOBHUINTBA U (DOKyCHpameM
Ha U3rpajilby OTHOPHOCTH Mel)y cTaHapuMa y pypaTHUM U ypOaHUM MOAPYYjuMa.
Enyxanuja u OTHOPHOCT Cy KJbYYHE 32 H3TPaJIiby CaMO3aIITUTE Y CITydajy rmoxapa
Y TIpe/Ty3UMame TaKBUX aKIfja MOXKe YMHOTOME OJIAKIIATH M TIOMONhH JeToBambe
BarporacHe ciyxoe (Cvetkovi¢ 1 Proti¢, 2021).

Hwugo 3amture 3aBrcH 011 CIIPEMHOCTH CTaHapa Jia pearyjy y 1aToj CUTya-
IIUjH, ]I ¥ O]l HUBOA TIPUTIPEMIBEHOCTH, IIITO YKIJbYUYje Mepe MOIyT IIaHUpamba
eBaKyailyje, OpraHn30Bama 1 CrpoBol)ema 00yKa U cuMyialyja, neuHucama Cu-
TYpHUX H3Ja3a, 6e30€IHNX 30Ha UTH. Y UCTPAKHUBAKY KOj€ Cy CIIpOBeM XaHea
u capanuuny (Hanea & Ale, 2009) yrBpheHo je 1a y o0jekTrMa y Kojuma je Crpo-
BeJ/leHa 00yKa 3a pearoBame y clydajy nokapa, JeJHOM y TPU TOAUHE, IIIaHCe Ja
He Oyze kpraBa nmoBehane cy 3a yak 91,4%. OBe Mepe MOTy Jia IOMOTHY Jia C€
CMamH1 HEOITXOHO BpPEME 3a €BaKyalHjy u oxpadpe ctaHapu ga ce kpehy opixe,
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Kao ¥ J1a py»ke moMoh oHUMa KojuMa je HeomxoaHa. [lopen Tora, Mepe 3amTure
OJ1 TIOKapa Koje Mpeay3uMajy HaJjIe)kKHe BaTporacHe Ciryx0e oreaajy ce y mo-
cTojamy oxapeheHor Opoja BaTporacaia y BaTpOaCHUM jeIWHHUIIAMA, JOCTYITHO]
onpemu 1 MoryhHocTH 1a 06e30ez1e e(hrkacHO criacaBame M raiewne nmoxapa (Xin
& Huang, 2013; Cvetkovi¢ 1 Proti¢, 2021).

VY jedbturnM ctamOeHuM 3rpamama 3a0esnexeH je Hajaehu Opoj nHIuIe-
HaTa yclies rmoxkapa y nopehemy ca IpyruM THIIOBHMA 3rpajia, U YeMy Cy y3-
pOILIM TIOXKapa MPHUCYCTBO BEIMKOT Opoja M3BOpa Nasberha, HeaJeKaBaTHa onpemMa
3a rameme Imokapa, Heroctatak oOyke CTaHapa O pU3HIUMa M MOO0JbIIAkY CH-
rypHoctu. [Ipenopyke ykibyuyjy pazMaTpame HOBOT pacropea IpocTopuja, mo-
0o0JblIamk-e aKTUBHUX UM NMACUBHUX CHCTEMA 3allTUTE, CIIpOoBOheme 00yka Kako Ou
Ce yHampeauia CBeCT U 3Hame 0 NokapHoj 6e30ennoctu (Akashah, Baaki, & Lee,
2017). CxomHo pesyaTaTuma cTyavje kKojy cy crposenu Pynedopc, Joxancon u
Ban Xec (Runefors, Johansson & Van Hees, 2016), okBupro 80%-90% cBux
CMpPTHHUX CITy4yajeBa IIOBE3aHO ca Mokapuma Joraha ce y craMOeHUM HaceJbUMa.
Pesynraru nmoka3syjy aa cucremu 3a cy30mjame nokapa (MpcKaiuiie) uMmajy Haj-
Behu nmporenar epukacaoctu (68%), TOTOM AETEKTOPCKH aKTUBUPAHU CUCTEMHU
y criaBahoj u qHEBHO] cobu (59%) n nerexropu numa (37%). [lopen Tora, aytopu
Cy YTBpIWIH Ja ce e(pUKaCHOCT Mepa 3Ha4YajHO pasiiiKyje Mel)y pa3muduTim rpy-
ramMa CTaHOBHHIIITBA, U CTOTA MPEUIOKIIIN JIa C€ CIIPOBE/IE CTATUCTUIKA aHAJIH3a
KOJOM OM ce aHalu3upaje KapaKTEPUCTUKE TOMyJalrje, a MOTOM U CIPOBEIE
anekBarHe mepe 3amTute (Runefors, Johansson & Van Hees, 2016; Cvetkovi¢ i
Proti¢, 2021). V ¢dokycy uctpaxupama cuposezeHor y Keaunju je epukacHoct
oOyKa 3a pearoBame y CiIy4ajy Mokapa v OJroBOp CTaHapa W YTBphHEHO je 1a je
oOyKa 3a 3allTUTY Of] MoXKapa CYIITHHCKA 3a 010paHy O MoXKapa, jep Ha buMa
CTaHapH CTHUY 3HaFha O TOME KaKo HACcTajy Pa3IYUTEe BPCTE MOXKapa 1 BEIITHHE
HEONXO/IHE 33 BUXOBO cy30ujame u rameme (Nyankuru, Omuterema, & Nyan-
diko, 2017; Cvetkovi¢ i Proti¢, 2021; Cvetkovi¢ et al., 2022).

CUCTEMMU 3ALITUTE O ITOXKAPA
CA OCBPTOM HA ITPOTUBIIO’KAPHY OIIPEMY

KoHmenT noTmyHe 3amTuTe o mokapa y 3rpajama Moxe ce mocTuhu mo-
00JbIIIaEM ITACUBHE KOHCTPYKITH]jE 3rpajia 3a 3aITHTY OJf I0YKapa, aKTHBHUM CH-
CTEeMHMa 3aIUTUTE O]l MOXKapa U YIpaB/balkbeM MPOTUBIOKAPHOM Oe30eqHoIThy
(Chow, 2004). Mepe 3amtuTte o7 Toykapa 0OMYHO Cy KOMOWHAIM]a aKTUBHUX H
MACHBHUX CHUCTEMA 3aIITHTE O] TIOKapa. AKTUBHU CHCTEMH 3aIITUTE KOHTPOJIUIITY
BaTpy, OTHOCHO HeHE eeKTe Mpeay3uMamkEeM aKIM]je O/l CTPaHe MOjeIUHIA UITH
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ypehaja koju ce ayromarcku aktuBupajy. [lacuBHe Mepe 3amTuTe Cy OHE Koje Cy
MMIUIEMEHTHpaHe y caMoj (a3u u3rpajme odjexra. Hajpaxkuuja komnoHeHnra na-
CHBHE 3aIlITUTE j& OTIIOPHOCT Ha TIOXKap, KOjOM Ce CIpedaBa MIHPEHE MoKapa u
ypymaBame objekra (Buchanan & Abu, 2017). [IpeBeHTHBHE Mepe 3aIITUTe
YKJBYUY]y YHOTpeOy CHTYPHHUX, OMHOCHO MaTepHjajia OTIIOPHUX Ha BaTpy, HAMeIlI-
Taja ol ApBeTa (APBO MMa CTIOPHU]U TIPOLIEC CaropeBama), KOHCTPYKIIH]E OTIIOPHE
Ha BaTpy, OCUTYPATH CUTYpaH H3JIa3 M yia3 y 00jeKkar, Kao M CPECTBa 3a ramemhe
noxkapa. Ypehaje 3a cy3omujame numa tpebdasno Ou J1a mocemyje cBaku CTaMOSHHU
o0jexar, jep Hajsehu Opoj CMpPTHUX CiTydaja yciea moXkapa HacTaje o MO CIeAnIa
ryliema, a He ycie AUpeKTHe u3nokeHocT miameny (Chow, 2004).

Kaxo naBonu Xoi (Hall, 2000), 3HauajHy yI0oTY Y CMamemy MOCIEIUIA
MoJkapa UMajy CUCTEMH 3alITUTE U PAHOT yIO30pema, y Koje yopajamo cucteme
3a IETEeKIM]y IMMa, ayTOMaTCKe CUCTEME 3a raiieme noxapa (pcKaiuiie) U yro-
TpeOy He3amasbMBHUX MaTepHjajia y KOHCTpyKuuju. Mnak, crienujanHa 3aiTuTHa
oIpeMa IOTTyT ajlapMa, MaKo je OCMUIIIJbEHA J1a TPYKH CTaHApUMa JIOBOJHHO Bpe-
MeEHa Jla HarycTe o0jeKaT, H1je J0BoJbHA; 0e30eHOCT cTaHapa y Hajsehoj mepu
3aBHCH O] FhHIX CaMHX, JIa JIK Cy JbY/IW CIIPEMHH JIa pearyjy KaJjia ce moxap J0T0/IH
(Hall, 2000). Anapmu cy ypehaju koju ynyhyjy Ha cuTyalujy Koja 3aXTeBa XUTHY
akuujy 1 00OMYHO IIajby NO3UB Ha eBakyalujy. [locroje n1Be BpcTe amapMHUX CU-
cTeMa: MPOCTH M KoMIiekcHU. OCHOBHA (PyHKIIH]a MPOCTUX CUCTEMA JeCTEe YIIO-
30paBame W y30ymHBame CTaHapa, JOK Cy CIOKEHU CHCTEMH YMPEXKEHHU ca
onpeheHrM BaTporacHUM ClTy’k0ama KojuMa Ce y CiIydajy u30ujarma mokapa mabe
nupektan curiain (OSHA, 2015). [Ipumepu ykibyuyjy: CTaHUILIE 32 PYyUHO U3-
BJIAYCHHE, JICTEKTOP pacTpIInBaya, ICTEKTOPE TUMa, JETEKTOpPE TOTUIOTE, ICeTEK-
TOpE TUTAMEHA, ONTHYKE JETEKTOpPE, IETEKTOPE YrihbeH-MOHOKCHIA, CHCTEME 3a
CYBO XEMH]CKO TallIeHe MoXKapa, MOKPE XEMH]jCKe CHUCTEME 3a Tallleke, IETEKTOpe
YIJbeH JUOKCHJIA U JIpyre cucteme nerekuuje raca (OSHA, 2015).

Crpareruja 3altTuTe of Mokapa 3a BUCOKE 3rpaJie je CYIITHUHCKU Be3aHa
3a (pynkuujy Bpemena. Caapku JB€ OCHOBHE KOMIIOHEHTE: BpeMe MOTpeOHO 3a
uzna3 u neppopmance 3rpazae. [leppopmance 3rpazae noxpasymenajy CTpykrypy,
OJTHOCHO KOHCTPYKIIH]Y 3Tpajiec U ompeMy Koja yOnakaBa mupema noxapa. [lep-
(dbopmaHce 3rpajie ce OIHOCE Ha BpeMe Y KOjeM 3rpajia MoKe U3 kaTh eekre mo-
xapa, 0e3 ypyIiaBama, a Ja Ipx TOM OCTaHe (PyHKIIMOHATHA. Bpeme moBe3aHo ca
€BaKyallijoM ce OOMYHO M3pakaBa y MUHYTHMA, JTOK CE€ CTPYKTYpHA KOMIIOHEHTA
Mepu catuMa. Pu3uk ce jaBsba Kaza ce oBa JjBa BpeMeHa MpeKIIanajy, OTHOCHO YKO-
JIMKO Ce 3rpaaa oOpyIu y TOKY €BaKyallije, Kao mrTo je 6uo npumep ca CBETCKUM
tprosunckuM neHTpom (Cowlard, Bittern, Abecassis-Empis, & Torero, 2013).

UcrpaxxuBame koje je cposena [lynena (Juneja, 2005) ykasano je Ha yTu-
11aj ¥ BAXKHOCT (DYHKIIMOHATHOT CHCTEMa 3aIlTHTE OJT TIO’Kapa y CTaMOSHHM 3rpa-
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nama. Hauwme, y ctambenum 3rpagama je 3a0enexeH Hajehu MpolieHaT CMPTHUX
ciydajeBa ycien noxapa (95%), najgehu mocrorak nospena (80%), najpehu npo-
ueHar uauuaeHara (72%) v HajBUIIM HUBO ryouTaka umoBuHe (59%) ycnen mo-
xkapa. Y cramOCHMM 3rpajama MOCTOj€é CHCTEMH 3aIlTUTE Ol ToXKapa KOju
KOHTPOJTUIITY pacT BaTpe M MIUPEHhE TUMa, Kao ITO Cy CHCTEMH 32 BEHTHJIAIH]Y,
rpejame, CHCTEMH 32 OJJBOl)eHhe TMMa | MpcKajnile. PeIoBHO opikaBamke OBUX CH-
CTeMa je KJbYYHO YKOJIHMKO KEITMMO TOYy3aHO aKTHBHPAE y CIIy4ajy HE3roje.
[Tpumepa pamu, cucTeM MpCKaIMIA MOKE 3HAYajHO JTa yMAaFLH TIOCIIENIIE TToXKapa
TaKo IITO cy30Mja ¥ KOHTposuile Barpy. CtarucTuka nokasyje zia je 0poj npemu-
HYJUX YCJe Mmokapa cMameH 3a 81% y cramOeHnM 3rpazama Koje moceayjy Cu-
CTEM MpcKauia y nopehemy ca oHUM Koje Ta He nocenyjy (Xin & Huang, 2013).
Cuctemu NMpOTHBIOXKAPHUX TPCKaUIla oMoryhaBajy paHO OTKpHUBambEe MoXKapa,
HETOBY KOHTPOJTY ¥ Talllehe. YKOIHUKO Cy MPOMUCHO WHCTAJIMPAHU U OJJpXKaBaHH,
CHCTEMH TPOTHBITOKAPHUX MPCKAUIIA Cy H3y3€THO KOPUCHH Y Cy30Hjamy TIoKapa.
V3 BUX, BAXKHO je HATIOMEHYTH M CHCTEM BaTPOTAaCHUX I[PeBa Koja TI0BOJIE BOTY 32
PYYHO raimeme noxkapa y BeIMKUM o0jekTrMa. Boma ce y oBe cucreme J0BOIU
ayTOMATCKH WU Iy TeM IPUKJbyJKa 3a J0BOJ Bozie. OBH CUCTEMH Cy M3y3€THO 3Ha-
YajHU KaJia je y MUTamky OATOBOP BaTPOTACHE €KWIIC YHYTap came 3rpajne, J0K
BUXO0B HEJ0CTaTak MOke nMatu karactpodanne nocneanie (OSHA, 2015).

VY cramMGeHnM 3rpajiama KOpUCTE Ce MO/IjeTHAKO aKTUBHE U TACUBHE MEpe
3amTuTe. AKTHBHH CHCTEMH 3aIITUTE OJ1 IMOXKapa YKIbYUdyjy ayTOMaTCKy JIETeK-
[IA]y TIO)Kapa U CUCTEME 3a Cy30Hjame moXkapa, 0K je TIaBHa CBpXa MacHUBHUX
crcTeMa Jia TIOKYIajy J1a yerope mupeme Batpe. Llnb kopumrhema cucrema 3a-
IITUTE O TIOXKapa jecTe Ja OApIKe TeMIeparypy y 3rpaid HCIIO] KPUTUIHE Y TOKY
nokapa (kako He Ou OmIie yrpoXKeHe eNIeKTpUYHE HHCTANIAIH]e U caMa KOHCTPYK-
1IMja), aJTi ¥ 3aJIpHKe TIoXkKap y ISy y KOM je 3010 U cripeue ajbe mupeme (Mroz,
Hager, & Korniejenko, 2016). Kako 6u ce yHanpenuiau akTUBHU CUCTEMHU 3a-
urrure, Yo npeasnake pa3Boj M UMILIEMEHTAIN]y HOBUX TEXHOJIOTH]ja 32 IETEKIH]Y
U cy30mjame BaTpe U IMMa, OrpeMe 3a OpiKe KpeTame Barporacala 1 criacusiana,
Kao U CIpoBoleme BOJTOBOAHUX MpeXka y ypOaHHM cpeanHaMa 3a MmoTpede ra-
mema noxkapa (Chow, 2004).

be3bennoct ctambenux objexara ce MEpH BPEMEHOM Koje je TOTpeOHO Ja
ce CBM CTaHapu eBakyuiry BaH 3rpaze. L1ITo je Bpeme 3a eBakyarnjy kpahe, 3rpaga
ce cMarpa 0e30eaHujoM. BucrHa MHOTMX MOJIEpHUX 3rpajia JaHac, y KOMOUHa-
LI1JU ca OTpaHYEeHUM OpojeM BEpTUKAIIHUX M3Ja3a, noBehaBa BpeMe HEOMXOIHO
3a eBakyanujy. Ctora, CTeeHUIIE MOpajy OMTH IHU3ajHUpPAHE KAO0 CUTYpHA 30HA
koja he cranapuma 06€30€IUTH CUTYpHY €BaKyallljy U Mpefia3ak U3 yrPoKEHUX
MecTa y CUT'ypHY 30Hy. [la 6u Omito koja akiuja criacaBama oj] moxapa ouna yc-
TIEITHO CIPOBE/ICHA, CTENICHUIIITE MOPa OCTaTH 0e3 IMMa 1 TOTIOTE, @ KOHCTPYK-
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1IMja 3rpajie uBpcTa, y3umajyhu y 003up Bpeme koje cTaHapu NMPOBEAY Ha CTere-
HUINTY TOKOM eBakyalje. be3 ajekBaTHe 3alITUTE U aJieKBaTHE IIUPUHE CTeTle-
HUIITA, KaJa C€ AWM IIHUPHU 3TPajiOM U XOTHUIIUMA, €BaKyallija T0CTaje TOTOBO
HeMoryha. Yecta MeTozia 1a ce ocurypa Ja CTeneHuIITe oyze 3amTuheHo o mpo-
opa IuMa jecTe yrpaama cucTtema 3a oapikaBame nputucka (Cowlard et al.,
2013). MozaepHy apXUTEKTypy OJUIMKY]y CTaKJI€HE KOHCTPYKIHje, IITO Ou y
CIIy4ajy TokKapa MOTJIO J1a CTBOpH nojaTHe mpobneme. [lymname u man crakia
yclle[l BUCOKHX TeMmIeparypa Ou camo moBehaiii JOTOK KHCEOHWKA M THME TI0-
cnemuian (asy caropeBama, ITO O JOBENO 10 Behe MaTepujaaHe MTETE U JbY/I-
ckux ryoutaka (Chow, 2006). Kao jenHo ox peniema y orpaHidaBamy oxkapa je
U ynorpeba pa3IMuuTUX MaTepujana y u3rpajimu, nonyT 0etoHa u runca. Mehy-
TUM, OETOH MaKO C€ cMarpa J0OpOM H30JIAIIHOHOM OapHujepoM, y cliydajeBuma
KaJa je TYCT W HEeMpoITycaH, MOXK€ JOBECTH JIO0 €KCIJIO3UBHOT MyIama yCIle
Batpe. Jour jeqHa rpymna 3allTUTHUX MaTepujaja cy abJaTUBHU MaTepujaii Koju
CIIy’K€ 3a 3aIUTUTY YEJTMYHUX KOHCTpyKuuja (Mroz et al., 2016).

3axTeBHU Koje cTamMOeHe 3rpajie Mopajy J1a ucnymwanajy y Kunu y morneny
3alTUTE Off oXkKapa cy cieaehu: macuBHa KOHCTPYKIHMja - KopUIIhewmhe MaTepu-
jana OTIIOpHUX Ha BaTpy, CPEJCTBA 32 OEKCTBO M CPEACTBA MIPUCTYIIA; aKTHBHU CH-
CTEMH 3aIITUTE TIO3HATH Ka0 HHCTAJIAIN]e BaTPOTAaCHE CITY>KOE - allapMH U IPYTH
CHUCTEMH 3a JIETEeKIHjy IMOo)Kapa, CUCTEMH 3a Cy30Hjame moxapa, CUCTEMHU 3a
yIpaBJbamke TUMOM, TOMONHYM CHCTEMH TIOIYT CHCTEMA 3a OCHOBHO CHa0/IeBambe
1 OCBETJbEH-E Y CITyudajy BaHpenHOT cTama (Chow, 2006). V 16 caBe3Hux apkaBa
y Hemaukoj je yBenena o0aBe3a yBolhemwa AETEKTOpa IMMa 33 CMabEHE PU3MKa
0] moXkapa y craMOeHUM o0jeKkTuMa. AHalln3a yKasyje Jja UMIUIEMEHTalllja OBe
Mepe JIOTPUHOCH CTiacaBamy KHUBOTa. J[a Ou ce aHamm3upana epuKacHOCT OBeE
Mepe, ynopel)yjy ce pu3uild of Tokapa Ipe U mociie yBohema 00aBe3e mocTaB-
Jhamba JIETEKTopa JMMa, a pe3yiarare Ou Tpebdasio mpoBEepUTH Kaja ce Impakca mpe-
Hece y apyre 3emibe (Festag, 2020).

Kaxo 6u moOosbianu e(hpukacHOCT CUCTEMA 3a JETEKIIN]Y TIoKapa y CTaM-
o6enum o6jextMa, onapehenu ayropu (Seebamrungsat, Praising, & Riyamongkol)
CY OCMHCIIHIIH ¥ TIPEITIOKIIIN IToce0aH CHCTEM 3a ISTEKIN]y ToXKapa y 3rpajama.
Cucrem xopuctu HSV 1 YcbCr mozen 0oja y3 naty MOryhHOCT J1a pa3iukyjy Ha-
paHuacTy, )KyTy U BUCOKY CBeTIOCT of nmo3anuue. HSV monen 6oja ce kopuctu
Jla IpUKYIJba UH(pOpMalrje o 60ju U CBETIIOCTH, 10K ce Y cbCr kopuctu 3a ae-
TEKIM]y W aHaJIu3y CBETJIOCTH, jep pasiuKyje cBemie doTtorpaduje ehukacHuje
Hero OmI10 Koju Apyru Mozien. PacT moxapa ce mpoBepaBa Ha OCHOBY Pa3JIMYUTHX
KaJpoBa. AyTOpH HaBOJIE Jla OBaj CUCTEM MHOTO OpiKe JETEKTY]je MoKap TaKo IITO
MpaTH ¥ aHAJIM3UPa CBETIOCT, a KPajih1 UCXOI j€ 3HaYajHaA PeAyKIHja y TyOuImma
KMBOTa U UMOBHHE. TayHOCT OBOT CHCTEMa EKCIIEPUMEHTATHO MPOBEpeHa je
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Bue o1 90%, noxa3yjyhu keroBy e(eKTHBHOCT U KOPUCHOCT. XareH je mpoyya-
BAO J1a JIM je CHCTEM TaCHHUX CEH30pa W TEPMOIIapoBa CIIOCO0aH 32 OTKPHUBAKE U
pa3IMKOBakE PA3TMUUTHX BpPCTa OXkKapa. Pe3ynrarn ucrpakuBama Mmokasyjy 1a
j€ cucTeM ceH3opa 3a rac cnocobaH ga Opke JETEKTyje Mmoxkap OJf CHCTeMa Jie-
TEKTOpa nuMa, O6e3 moBehaHe cTore JaKHUX ajapMma. Y3 TO, CHCTEM CEH30pa 3a
rac y cramy je Ja Iperno3Ha pa3iuky uzMel)y pa3Oykraiux moxapa u THmbajyhux
nokapa u youu uzBope cmetwu (Hagen & Milke, 2000).

EAYKAIIMJA U3 OBJIACTU SAIITUTE O/ IIOXKAPA U OBYKE

VYKOJMKO c€ TIaHOBH 32 KaTtacTpode, MOIMyT OHKUX 3a OMIIO KOje IpyTe BpCTe
CHAaCWJIAYKUX OIlepalfja, He TeCTHPAJy Y pa3iIuuuTUM Iporpamuma odyke, HE
YUHHE pasyMJBbUBHM IIKMPOj JaABHOCTH, MOJPKaHU oAroBapajyhum pecypcuma, 1 o
notpedu axxypupajy, ouhe neepukacuu. [lpudasspame cioCOOHOCTH 3a BaHPEIHE
CHTYyaIfje ol CTpaHe OOMYHUX JbYIM 3HAK je Tpal)aHCKOT M KyJITYpHOT HaIlpeTKa,
any HajBayKHUjU (pakTop cBera je cripeMHOCT Ha karacTpode (Masellis, Ferrara, &
Gunn, 1999; Cvetkovi¢ 1 Proti¢, 2021). 3nauaj HanpegHUX MpUIpeMa 3a KaTa-
crpode ornena ce y criacaBamy )KHBOTa, CMabEHY TIOBPE/Ia, CIIpeUaBamy IITETe
Ha UMOBHMHU M KPUTUYHO] UHPPACTPYKTypH, UCTOBpeMeHO omoryhaajyhu 3aj-
enaniama opxu onopanak (Kagawa & Selby, 2012; Petal & Izadkhah; Shaw, Shi-
waku, & Takeuchi, 2011). Jenan ox HauMHA 32 CMambEHE HETATHBHUX YTHIIAja
KaracTpoda Koju CBE BHIIIE J00H]ja Ha 3HA4ajy je oOpazoBame 0 KaracTpodama,
KOj€ YKJbyuyje 00pazoBame 0 pU3MIMMa Of KaracTpoda, cTparerujama yonaxa-
Bama M npunpemsbeHoctu (Johnson, Ronan, Johnston, & Peace, 2014).

O6pazoBame 0 karactpodama He Ou Tpebdaso aa Oyae orpaHUYCHO camo
Ha y4YeHHKe 1Ko, Beh ra Tpeda mpomoBucaru Mel)y mopoauiiama u 3ajeIHAIama.
[TpunukoMm paszBujama u 00e30ehuBama 00pa3oBHUX Mporpama o Karactpodama
HEOIXOJTHO j€ y3€TH y 003up nmoTpede CBUX Ipylna CTAHOBHUINITBA M HUBO HHUXOBE
MIpUIIPEeMJbeHOCTH 3a KatacTpode. [lopen Tora, o1 BeluKe je BaXXHOCTH [TOCTOjarbe
MpEXe 3a pa3MeHy aKTyelTHuX HHGOopMaIlija MOBE3aHnX ca Karactpodama yHyTap
u u3Bad nopoauue (Jung, Kim, & Choi, 2020). Yunu ce n1a ce KOMOMHALII]OM
TEOPHUjCKUX U MPAKTHYHUX aKTUBHOCTH Y TPOTPaMHUMa IIKOJIE, TIOPOAMIIC, 3aj-
eHUIIC U caMo0o0pa3oBama MoCcTXKy Hajoossu pesynratu (Codreanu, Celenza, &
Jacobs, 2014; Cvetkovi¢ i1 Proti¢, 2021). CBakako, Ha TeMeJby YHHCHHIIE J1a CY
Jiera HajoceTJbUBHja TpyIa y IpYIITBY, o0pa3oBame 0 KaracTpodama gaHac ce
MPUOPUTETHO 0aBM HAYMHUMA ITOOO0JBIIAha FFUXOBOT HUBOA OTIIOPHOCTH U TIpe-
HOca nH(popMaIja Kako Ou ce CMambIIIA PU3ULIN O] KaTacTpoda y lUXOBUM J0-
moBuMma (Lidstone, 1996; Ronan, Alisic, Towers, Johnson, & Johnston, 2015).
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[Ipema pesynraTrimMa HEKUX CTyAHja, bYW HUKAJla HE 3a00paBibajy OHO ILTO CY
Hay4YuJIM y paHoM 00y, CTOTa je BeoMa KOPHCHO 3a JbYJIE J1a Hay4e MPEBEHIN]Y
ol KaracTpoda U MeTolle cMamema pusuka y netumctBy (Collymore, 2011).
[Topen Tora, Aena cy y cTamy Ja HIHPE MOPyKe IIHPOM CBOT JIPYIITBA, TIOYEB O
ponutesba. bynyhu na je Buiie o moJsioBUHE CTAaHOBHMINITBA Y MHOTUM 3€MJbaMa
y pa3Bojy miahe on 18 roguna, moryhe je mpeneTn ButagHe nadopmanyje Behuau
CTAHOBHUIIITBA TIyTEeM 3Hama, BEIITUHA U CHTYy3HjacTUYHEe MoTuBanuje aere. C
TUM Yy BE€3HU, 3Ha4ajHO j€ HAllOMEHYTH U J1a j€ HUBO IpUXBaTama JIele o] CTPaHe
poauTesba y OBUM 3eMibama reHepaino Bucok (Izadkhah & Hosseini, 2005).

[Ipempna cy noxapu y mkojama jaBHa Opura 30or nosehane MHIMIEHIIE,
mnmoBpcaa U CMpPTHU YYCHHKA, Ka0 U YHUIIITaBalkhba UMOBUHE, YMHN CC Ja OHC HUCY
aJICKBaTHO TIpHUIpeMIbeHE 3a nokapHe karactpode (Gichuru, 2013). CurypHocT
IIKOJICKHMX 3Tpajia KOPUCHA j€ 3a CMamkemke KaracTpoda y KpaTKoM POKY, JOK 00-
pa3oBame 0 KaracTpohama MOKe HMaTH IPECYIHY YIIOTY Y pa3Bojy KyJIType cMa-
Wbema karactpoda Ha nyxu pok (Shiwaku & Fernandez, 2011; Shiwaku, Shaw,
Kandel, Shrestha, & Dixit, 2007). 3aBucHO o/ yciiOBa M BpeMEHa, TOPOINIIA UITH
LIKOJICKO 0CO0Jb€ MOTY MPY>KUTHU MPBY MOMOh M PyKOBOJIUTH €BaKyallljoM JIELe
Ha CHTYpHa MecTa; cTora o0yka Jierie y MOTITyHOCTH 3aBUCH 011 00pa3oBama I1o-
ponuna u mkona (Bosschaart, van der Schee, Kuiper, & Schoonenboom, 2016).
[TocToju moTpebda 3a npykameM 3Hama 0 yolakaBamy KatacTpoda, moceOHo y
OCHOBHO] TITKOJIH, ¥ 32 pa3BojeM ,,0e36emHocHe Kyntype” (Winarni & Purwandari,
2018). CxogHo pe3yaTaTuMa CTyIHje, KOJH Cy YKa3alu Ha HEIPUIPEMIbEHOCT
cpenmux mkona, ['maypy u capaguunu (Gichuru, 2013) cy npenopyuuiu pyko-
BOJICTBY IIKOJIE 1a pa3MOTPH JI0JIaBabe ONPEME 3a raliekhe moxkapa Kako Ou oma
aJIeKBaTHa, Ka0 1 FbeHO PEJOBHO TpETIIeIahe; anapaTh 3a rameme oxapa Tpeda
na Oyzly J1ako IOCTYIIHHU, PO30pHU HE CMejy OUTH POIUTHIb, U3J1a3U OYUIINEHH 0]1
npemnpeka, ypehaje 3a rameme noxapa tpeda noseharu u Bpara OTBOPUTH MpeMa
crnosea. [lopex Tora, IIaBHU yYHTEbH, HACTABHHUIIA, HEHACTABHO OCO0JBE H CTY-
NneHTH Tpeda 1a Oyly yHo3HaTH ca IUIaHOBHMMA €BaKyalllje, CBE€ 3aMHTEPECOBAHE
cTpane Tpeba MOACETUTH Ha TIJIaH €BaKyalldje, yTBPIUTH MEeCTa OKyTJbarma U 00a-
BECTUTH 3aMHTEPECOBAHE CTPAHE, IIKOJIE Tpeba a UMajy OCTYTIKE y30yhHBamba
¥ MHOTO OKYIJbAJIMINTA y CIy4ajy mokapa. Ha kpajy, cBe 3anHTepecoBaHe CTpaHe
Tpeba aa Oyny oOyudeHe 3a 3amTuTy of noxapa (Gichuru, 2013).

[Iporexnux romrHa Janas je yBueo 3Ha4aj 00pa3oBama O MPEBEHIIN]H O]
karactpoda y paHoMm 100y U OCMHCIIHO j€ IPUPYIHUKE 32 00YKY O MPEBEHIIN]U
oJ1 KaracTpoda 3a OCHOBHE U cpefiibe 1Koe. [locToje Hekn 00pa3oBHM IPOTpamH,
Kao LITO Cy paJiMOHUIIE, BEXKOE U MAaHEBPH, ONIEPAaTUBHU TPEHUH3U U PEBEHTUBHE
Mepe Koje cy HaMmemeHe aenn y 3ajenaunn (Aldrich & Benson, 2008). Bunapau
(Winarni & Purwandari, 2018) je mpemioxuno UHTETpaIr]y ariuKaiuje 3a Mo-

77



Lsemrosuh, [Ipomuh u Cmeghanosuh Hnmeepucano cmarere pusuxa...

OWJIHO Yy4YEeH-€ Y OCHOBHO] IIIKOJIM KOja O Morvia /1a modoJsblia CiocoOHOCT cMa-
BEHha pu3uKa o kKatactpoda. EkciepuMeHT Koju je CIIpoBeo Moka3yje yTuiiaj 00-
pa3oBHE MOOWIIHE alTMKaIMje Ha pa3yMeBame YUYCHHKA O CIIPEMHOCTH Ha
karactpode. ¥ Kunn n na Omwmmnuauma cy 2016. roguHe cipoBeieHe WHTEP-
aKTUBHE BexOe y OKBUPY NpojekTa ,,Crnacumo Jery”’, TOKOM KOJUX CY YYEHHU Belll-
THHAMa CliacaBamba XUBOTa. Y KWHM je THM IMOBOZOM OpraHW30BaH JaH yuemha y
TpPH WIKOJIE, T/Ie Cy JIela yuuIIa O 3Ha4yajy MpUIpPEeMIbEHOCTH 3a pearoBame Ha Ka-
TacTpode. YUSHHIIN Cy UMAIIU MPIITUKY J1a HCKyCe CUMYIIAIU]y 3eMJbOTpeca
MIPOTHBIIOKAPHY €BaKyallljy U Jla Hayde MPaKTUIHE BEIITHHE, Kao IITO je TpH-
npema komruietra npee nomohu (LlBetkosuh, 2019). HoBu 3enann u CAJl cy
3eMJbe KOj€ Cy ce MPUOPUTETHO (HOKycupasie Ha 00pa3oBambe JeIe Ha HaIllMOHA-
HOM HHBOY, H Y Ty CBPXY Cy HalpaBJb€HH Pa3IMYUTH IPOTPAMH KOjH CBOjY TIPH-
MeHy Hamaze y ¢opMasHOM, HehOpMATHOM W aKTHBHOCTHMA Yy JIOKAIHO]
3ajenanny (Tuladhar, Yatabe, Dahal, & Bhandary, 2015).

Kana je ped o mnangum oapacium jpynuma (18-24 roguHe), yMEIIaHOCT y
HECHTYPHO TMTOHAIIIAKE O] TToYKapa je U3y3eTHO BeIHKa. McnmuTHBameM MHIIBbEHA
CTy/leHaTa Ha JIBa HOBO3EJIaHJICKa YHUBEP3UTETA O TTpodsieMy HeOe30eHOT MmoHa-
mama M ynorpebu Barpe mely mMiaaauM oapaciuma, Kao U 0 HajOOJbUM HaunHHUMA
3a YKJbYUHBam€ OBE Irpyne y 0e30eHO MoHalIame KOJl [oXapa, yTBpheHe cy nz-
BECHE paziMKe h3Mehy OHUX yueCHHUKa KOjH Cy C€ YIYIITaIl U OHUX KOjU HUCY Y
HECHUT'YPHO TOHallIake, IpeMa cy ode rpyme y nenarnu ouse canyne (Lambie, Best,
Tran, loane, & Shepherd, 2018). Ctora cy aytopu 3ak/byunin 1a he kammname ycMe-
peHe Ha Miajie opacie ocode BepoBaTHO OuTH Hajycnemnuje. [Ipenno3n Mmaamnx
OJIpacINX 3a HAYMHE 32 00Jb€ YKIbyUNBabe MIaIUX y 0e30€/1HO TTOHAIIAkE Y TM0-
ey noXkapa yKibydyjy 0osby enykanujy o 6e30e1HOCTH Mokapa, KaMIame Koje
WCTUYy HETaTHBHE MOCIENIE TIOKapa, yHoTpeOy KpTaBa Mokapa y KamIiambama,
KaMITamke MOCEOHO HAMEHEHE MJTAJ10j OJIPACIo] MOMmyaIiju 1 kopuinheme TB pek-
name u Facebook-a (Lambie et al., 2018). Iloctojeha nureparypa Takohe cyrepuiie
Jla KaMIamke 3a TOMyYJAIHjy MIIaJIuX OJpaciix Tpeda 1a ce TeMeJbe Ha CTPaKH-
Bamy U TEOPHjH, KOpUCTehH cTpaTeryje Kao ITO Cy XyMOp, MO3UTUBHOCT, YTHIIA]
BpILIbaKa U HHTEpBeHLIM]e corrjanHux Hopmu (Lambie et al., 2015).

VY nanamime Bpeme, Mel)y pa3HOBPCHUM MeTolama eayKallrje, CAMYJIaIije
Ce HUCTUYY Kao jeJTHE O HajAparoieHnjux, jep oMoryharajy cyouaBame KOPUCHUKA
ca peaJlHMM HEM3BECHOCTHMA U TIPUTHCIMMA KOjH MPaTe MPOLEeC JOHOIICHa Ol
JyKa y cBUM (hazama MPOAKTUBHOT M PEAKTHBHOT CIIPEYaBama MM yOlakaBamba
pusuka oz karactpoda (Cvetkovi¢c & Martinovi¢, 2021; Cvetkovi¢ & Andri¢,
2019). Cepxa cumynanuje karactpoda je: mpykame 3Hamba 0 OTTACHOCTUMA O Ka-
tacTpoda; nosehame cBecTu o karactpodama; IpoBepa CIPEMHOCTH MOCTyaKa
1 OTpeMe 3a yIpaBJbamke KatacTpodamMa U CMambemke Opoja KpTaBa YKOJIHMKO CE
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karactpoda 3aucta goroau (Gunawan et al., 2019). Iloxxapue cutyanuje, Ha-
POYMTO y 3aTBOPEHOM MPOCTOPY KOju Jesin Behu Opoj Jbynu, KapakTepHILly BEIUKa
OrpaHUYEeHa y BaTPOTaCHO-CIACHIAYKUM aKTHBHOCTHMA 300T Op30T rmopacTa 1mo-
)Kapa M TOTEIIKoha y Be3u ca BEHTHJIAIUMjoM U o0e30ehnBamem myTeBa 3a eBa-
kyauujy (Cha, Han, Lee, & Choi, 2012), ka0 1 HacTyname MEHTaJIHE 30yleHOCTH
CTAHOBHHIITBA, OTHOCHO, T3B. ,,JJAYHOCTH KaracTpode” Koje je HEOMXOIHO TIpe-
Basuhu uckyctsoM (Kim & Han, 2018). Komruterna oOyka 3a TakBe ycioBe, Koja
YKJbYUyj€ PENpPONyKOBaHE CTBAPHUX MOXKAPHUX CUTYallHja, U3UCKY]je OTPOMHE
COIIMjaTHe/€KOHOMCKE TPOIIKOBE, jep Ou 3rpajie uiv myTeBu Tpedaso na Oymy 3a-
TBOPEHU WJIH JIa CE HOBE 3Trpajie rpaje 3a morpede o0yke, kao u 300r MoryhHOCTH
TPOBamka TOKCHYHNM T'aCOBHMA 1 YpyIIaBamka CTPYKType TOKOM Iporieca. YIpaBo
3aT0, 0Nl KJbyYHE BaYKHOCTH Cy CHMYJIATOpH 3a 00yKe 3a Mmokape 3aCHOBaHH Ha
BUPTYEJIHO] CTBAPHOCTH, KOjU MPY’Kajy LIUPOj JaBHOCTH UM HEUCKYCHUM Bart-
poracuuMa Wid KOMaHIUpUMa IIHPOKO UCKYCTBO M3 JIPyTe PyKe, TAKO J1a MOTY
Op30 JOHOCHTH OIUTYKE W CUTYPHO W OPTaHM30BaHO PEaroBaTH y CTBAPHHUM II0-
xapauM cutyanujama (Cha et al., 2012).

Cucrem 00yKe 3a TIPEBEHIIN]Y TIOXKapHE KaracTpode y BUPTYeTHO] CTBAp-
HOCTH, Kora cy npeiokuian Ou u capagauim (Ooi, Tanimoto, & Sano) cactoju ce
071 B&KOM 3a eBaKyallujy, BarporacHe oOyke u ceeoOyxsarHe ooyke. [IpBo, BP BexxOe
3a eBaKyalyjy KOPHCHHUIIA MOTY HayYUTH CTHIIAFhEM NCKYCTBa y METO/IaMa €BaKya-
uyje y ciaydajy noxapa. Jpyro, kopucHuim Mory npohu oOyKy 3a BaTporacTBo y
BUPTYEITHO] CTBAPHOCTH CTUIIAKEM HCKYCTBA Y METO[aMa Taiemha. KoHauHo, y on-
mToj 00yIIH, KOPUCHHUIIM MOTY UCKYCHTH MPOOHY OOYKY Y CITydajy mokapa Ha oc-
HOBY 3Hama CTEUEHOI y €BaKyalldju U BarporacHuM BexOama. CrpoBenu cy
€KCIIEPUMEHT TOICTUBIIN YYECHUKE Y JIBE TPYIIC: jeHa TpyIma je o0ydeHa KOopu-
crehu mocrojehe merozie y3 yrorpeOy HaCTaBHUX Marepujaia, 0K je Apyra ooyueHa
ynotpebom rnpeioxkere meroae. HakoH Tora cy cripoBenu cBeoOyXxBaTHy 00yKy U
eBaTyalr]y Kako OM MCTPAXKIIIH Ja JI OBAj CUCTEM ITOKa3yje MOOO0IBIIAE Y OTHOCY
Ha noctojehe HacTaBHE MeTozIe. Pe3ynTaru cy mokas3aim /1a je peIoKEHU CUCTEM
MOCTHTa0 00JbE pe3yiITare y Morie/y MaKbe, PEIIeBAaHTHOCTH, CAMOTIOY3/1arba U 3a-
JIOBOJECTBA KOpHCHUKA. [lasbe, 3a Tpyrie o0ydeHe MpeUIoKEeHUM CHCTEMOM, TIPO-
CEYHM PU3HK O]l €BaKyalirje urpada TokoM BP cBeoOyxBarHe o0yke Ouo je -6,45 1,
BpEMeE TOYETKA raiiema rmoxapa omio je -10 ¢ Mame 1 KOpUCHHK je MOTao 0e30e1H0
1 Op30 1a aenyje mpotus karactpoda (Ooi et al.). Hanaszu cryamje kojy cy cipoBenu
Xyceun u capagauim (Huseyin & Satyen, 2006) Takole mokasyjy BaKHOCT 00yKe
0 3aIITHTH OJ] IOKapa y yHanpehBamwy 3Hama JbyIn O CUTYPHOCTH TTOYKapa U HH-
XOBOTI' pearoBama y cilyyajy nokapa Koju O MOrao JI0BECTH JI0 CMamEHha CTOIe
cTpaaanux y noxapy. Haume, ucnuruBamem 158 yuecnuka crapoctu usmely 18 u
80 romrHA YTBpAMIIM Cy J1a 00yKa 3a 3aIITHTY O MoKapa moBehaBa HUBO 3HaWKa O
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CHTYPHOCTH TIO)Kapa M TaYHOCT OATOBOpa Ha moxap. [lopex Tora, ocobe cpemamux
TO/IMHA Cy TaUYHH]€ pearopajie Ha rmokap Hero miahe u crapuje ogpacie ocooe (Hu-
seyin & Satyen, 2006) (Cvetkovi¢ 1 Proti¢, 2021).

Tan u capagaumm (Tan et al., 2017) cy uctpaxuBaau NpUNPEeMIbEHOCT 3a
karactpode mehy ctynentuma 10 paznuunTux yHuBep3urtera Ha jyry Kune u ot-
KPWJIN J1a Cy CTYACHTH M3Pa3WIi BEJHKE JKeJbe 33 3HAHEM O MPUIPEMIBECHOCTH
3a karactpode (85,5% cryneHara je u3pasuio Kejby 3a CHCTEMAaTCKUM KypCOM
3a Karactpode, 10K je 75,4% u3pa3uIo je CIpeMHOCT Jia moxaha TakaB Kypc), 1mo-
ceOHO 3a BEIITHHE cracaBama. AyTOpH Cy CTOTa W3HEH 3aKJby4aK O MOoTpedn
MOTOjaka CUCTEMAaTCKUX KypceBa KaracTpoda GpoKyCHpaHHX Ha BEIITHHE Cliaca-
Bakba Ha CBUM YHHMBEpP3UTETHMa, Ka0 W O MOTpeOn M3Bohema CeMeCTpaITHUX
BekOM 3a KatacTpode y usby yHanmpehema eqykaiuje u npunpemibenoctu. OBo
J€ HapOUYUTO BaXKHO aKO C€ UMa]y Y BUAY UCTPaXXHBamba O MPOLEHU ePUKACHOCTH
00pa30BHUX WHTEPBEHIIM]jA 3a MOIN3AKE 3HAKA O CMAKBEHY PU3HKaA O] IOXKapa.
Haume, Yan u capagaumu (Chan et al., 2018) cy Ha 0OCHOBY aHann3e yNMUTHHKA
Tpe, HeTIOCPETHO HAKOH U 17 MeceIy ocie MHTEPBEHITN]€ YTBPAMIIM J1a CE 3HAhE
0 KopuIthemwy BaTpOracHOT MOKpHBaya, I03UBaky TAYHOT TeseoHCKor Opoja 3a
XUTHE Clly4yajeBe, HCKJbYUHBakhy HEUCKOpUIINEHUX eeKTpUYHUX ypehaja u He-
Kopuimhemy BOJIC 32 ralleke eIeKTPUIHHX MOKapa OAMax Mo00JbIIaI0 HAKOH
WHTepBeHIMja. Takohe, MCTUTaHUIIM Cy TTOKa3aiu 00Jbe pa3yMeBambe Ja ce mpo-
TUBIIO)KaPHH MTOKPHUBAYN MOTY OOPHUTH TPOTUB TIOKapa aKo ce KOPUCTE Ha O/ro-
Bapajyhu HauuH, U Aa ce 3Hamwe oapkasasno 17 meceuu (Chan et al., 2018).
[Ipumep yBohema moMeHyTHX KypceBa je Ip:KaBHU yHUBep3uTeT OKinaxoma, Koju
TOITUIIEHE HY/IM JIBA TIPOTIHCHA Kypca IoKapa, Ha Koje ce YIUCaJIo M aKTHBHO yde-
ctBoBasio Buiie o1 600 yuenuka (Weir). Ha reputopuju Permyonuke Cpouje, y op-
raHn3anyju HayqHo-cTpy9qHOT ApYyIITBA 32 yIIpaBibakbe PU3HIMMA Y BAHPETHUM
cUTyaljama, OpraHu3yje ce BEeJIMKU Opoj OHJIAJH KypceBa Koju, u3Mel)y ocraror,
YKJbYUY]y CTHIIalE 3Hama O TAKTUIM Tamema noxkapa (https://upravljanje-rizi-
cima.com/online-kursevi/). Hama3u uctpaxxuBama koje cy criposenu Jlu u capa-
nunu (Lee et al., 2018) yka3yjy Ha edukacHOCT oHIMHE OOyKe M eayKallHje
npotuB nokapa y Kuan. C 003upoM Ha MOMIOKHOCT OOJTHUIIA TTOKapuMa, HU3a-
30BHY €BaKyallijy W YMEHUITY J1a 00yKa 3a MPEBEHIIN]Y ToXKapa U e€BaKyallujy
JIMIIEM Y JIMIIE MOXKE OTy3€TH BpEeMe 3paBCTBCHUM paJHHUIIMMA O HeTe Taluje-
HaTa, YTBPIMIH Cy Ja TIOMEHYTH BU 00yKe IMPOTHB MoXKapa Moke e(hUKacHO 1mo-
0O0JBIIATH 3HAKE 3IPABCTBEHUX PATHUKA O MPEBEHIINJU M €BaKyallljH IOKapa.
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INPUITPEMJ/BEHOCT 3A KATACTPO®E U3A3BAHE ITOXKAPUMA

VYnpkoc HW3BemITaBaky O] CTpaHe MojeauHamna W JqoMahwHCTaBa J1a Ccy
cBecHU paznnuuTtux pusuka (Perez-Fuentes, Verrucci, & Joffe, 2016), ycBajame
Mepa CIPEMHOCTH | J1aJhe je Ha HUCKOM HHBOY, YaK U y PETMOHUMA Ca BHCOKUM
pusukom (Joffe et al., 2019), unme ce moBehaBa BepoBaTHOha /1a mpeTpIie KacKamay
mTeTHUX edekara koje nparte karactpody (Perez-Fuentes et al. 2016). Ympaso
3aro, y4emnrhe rpaljana mpeno3Haro je Kao KJby4HO 3a CBE UeTHUpH (hase yrpaBibama
BaHpE/IHUM cUTyalujama (yoraskaBame, IPUIIPEMILEHOCT, pEaroBamke U OIOpPaBaK),
JIOK C€ OJITOBOPHOCT JIOKAJTHMX CAMOYTIpaBa TeMEJbH Ha MPOMOIIU]H ayTEHTHYHOT
yueurha rpahana y ceum azama (Wu, Chang, & Tso, 2016). JIuuna npunpemsbe-
HOCT 3a BaHpEJIHE CUTYyalllje MOXe ce Ie(PMHICATH Kao CKYyTI 3Hakba, CIIOCOOHOCTH,
o0y4eHOr MoHallIama Kao 1 oiroBapajyhe onpeme 3a peliaBame XUTHUX CTy4ajeBa
noK He Oyze mpucyTtHa ctpydna momoh (Goersch & Werner, 2011).

BpojHn noxkapu y 3rpagaMa NOTBPIWIN CY BXKHOCT IOHAIIAka CTaHapa
3a mpexkuBIbaBame (Kobes, Post, Helsloot, & Vries), 10k je mprcycTBO BarporacHe
ornpeme y A0MahMHCTBY je[laH OJ1 3Ha4ajHUJUX UHIUKATOpa MPUIIPEMIbEHOCTH 32
noxap (Stumpf, Knuth, Kietzmann, & Schmidt, 2017). Yak u ako nokymaj ra-
1iewma nokapa Huje Moryh nin ycrerias, mpaBOBPEMEHO OTKPUBAE JUMa je Cra-
COHOCHO. YTpaBo 3aro, mosazehm ox 3Hadaja JeTeKTopa AMMa y cracaBamby
KHBOTA, YII030paBakbEM CTAHOBHHKA Ha TTOXKap, U y CMAbEbY IMTETE HAa UMOBHUHH
ako ce paHo oTkpujy, y Hemaukoj ce obenexana ,,Jlan nerexropa numa”. O mo-
YyeTKa KaMIame 3a MpoMolnjy ynorpede aerekropa numa y Hemaukoj 2000, ge-
TEKTOPH JMMa WHCTAIUPaHU Ccy y otnpriuke 50% Hemauknx nomahmHCTaBa, a
TOAMIIIEBY CMPTHHU CTy4ajeBH 300T MoKapa CMamkeHHU Cy 3a ToJIoBUHY (Stumpf et
al.,2017). ¥ CA/] cy ydecTanocT U 030MJbHOCT MOYKapa HaBeJIU areHIuje, MomyT
AMepuuke HrymMapcke ciry:x0e, 1a 0xpadpe CTaHOBHUKE J1a 3aIUTHTE CBOj€ IOMOBE,
MMOBHHY U 33jeTHUIIE yCBajameM Firewise mpemnopyka, 10K je lbUXOBO YCBajarmke
JIOBEJICHO Yy Be3y ca cienehum akTtoprMa yTuiiaja: MCKyCTBO MOXKapa, yro3Ha-
TocT ca [Tmanom 3amTuTe of MoXkapa ¥ BUCOK HUBO TIEPIEIIIH]e PU3HKA 33 CBOjY
3ajennauiry (Wolters, Steel, Weston, & Brunson, 2017).

UcrtpaxuBame cripoeneno y Hurepuju oOyxsaruio je 43 jaBHe 3rpajie u
108 cTanapa u nokasasno aa 6aHke, 3rpajie 1 OoHUIE OCBehyjy HajBUILIE MAKHE
y 00e30ehuBamy 1 opKaBamy ompeMe 3a 3aITUTy of okapa. Ctyauja je Takohe
OTKpHJIa 1a CKOpo 52% WCMUTAHWKA UMa OCKYIHO 3HaWkE O KOPUIITNEHY CUTYP-
HOCHE OTIpEME U 3aBPIICHA j€ MPETIOPYKOM Ja MOCTojehu 3aKOHCKU TTPOIIHCH O
3alITHTH O] ToXKapa Tpeba ja Oyay MMIUIEeMEHTHpPAHH, a CTaHApH 3rpaja Tpeda
7la y9ecTByjy y oOykama o 3aIlITHTH O] IOXKapa, MpyKamky MpBe MoMohu y ciydajy
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karactpode u mporecy eBakyanuje (Adeleye, 2020). Kako naBoau llBeTkoBuh
(IlBeTtroBuh, 2020), na 6u ce yHanpeauiaa 6e30eTHOCT U MPUTIPEMIBEHOCT rpahaHa
3a pearoBame y Clydajy HacTaHKa Mokapa, rpahane Tpeba eayKkoBaTH O HAUUHY
kopuihema amapara 3a rameme nokapa. Kao Mepa npeBeHIuje, HEOMX0IHO je
OCHTYpaTH 3alajbuBe MaTepHjaje y NoApyMUMa, TaBaHUMa, XOJAHUIIUMA 3rpaja
u nomahuHcTasa. [Ipe n3nmacka u3 qomahmHCTBA, HEOITXOIHO j€ TIPOBEPUTH J1a JIU
CY CBM €JIEKTPUYHHU ypehaju HCKIbYUEeHH, a HAPOUUTO YKOJIMKO j€ IJIaHUPaH TyKU
OopaBak u3BaH cramOeHOTr oOjekTa. Takole, BakaH MpeayCIIOB 3alITHTE j€ pe-
JIOBHO OfIpKaBame eBakyanuroHux mponasza (Cvetkovic¢, 2020).

VY canuHoj cTyauju cupoBeneHo] y TaH3aHuju, UCIIMTHBAHA j€ MPUIPEM-
Jb€HOCT 3a cliyyaj u3bMjama moxkapa y HOMIeAy MPUCYCTBa MPOTHUBIOXKApPHE
orpeMe, 3Hamba 1 CBECTH Mel)y KOpHCHHUIIMMA 3rpajiec 0 lbUXOBOM Kopuiihemy. Tom
MIPWJIMKOM, YTBphEHO je 11a je ynaJbeHOCT BaTpOoracHe JeIMHUIIE jeIaH O]l HajBaX-
HUjuX (hakTopa KOjU yTUUY Ha MPUIIPEMIBEHOCT U PEArOBamke Yy XUTHUM CUTYallH-
jama (Sierra, Rubio-Romero, & Gamez, 2012). Bumie o moinoBruHe UCIUTaHUKA
(51%) nomenyTe cTyauje HUje yMeNo Aa pyKyje MPOTUBIOXKAPHUM ajaTuMa U
orpemMoM; 91% wmcrmTaHWKa je yKa3aio Jla Cy HelocTaTtak OOyKe U HEJIOBOJHHE
OpHjEHTalM]j€ y 3TPaJH pa3io3u HEJOCTATKa 3HAA O PearoBamy y CIydajy ornac-
HOCTH; JOII jeJlaH BayKaH €JIEMEHT KOjH j€ UCTIMTAaH CTYIU]OM JeCTe Ja JIn O UCTTH-
TaHMIM TOTPaXWIH TToMoh y ciiydajy mokapa. 3abenexeHo je na dak 81,5%
UCIMTaHMKA HE 3Ha Opoj BaTporacHe ciyx0e; 63% ucnuTaHux je 0OAroBOpUIIO 1a
Ou pBa MHCTUHKTHBHA peakiiija Ouia 1a noderny ca mecra Hecpehe, 10k je camo
22% onroBopuiio na Ou motpaxkuiu momoh Barporacue ciryxoe (Kobes, Helsloot,
De Vries, & Post, 2010). Ctynuja xojy je cnpoeo Kuxwuna (2017) dhokyc craBpa
Ha Opoj cTaHapa y 3rpajama, MpUCyCTBO 3ala/bUBUX MarepHuja U MPUCTYIAYHOCT
naror objexta. Hanme, otkpuseHo je na y 40% 3rpana cranyje Behu 6poj ox oHOT
koju je npeasuhen, 30% 3rpaa je Maio BaTporacHe jeIMHUIIC KOje HUCY Y (DyHK-
unju, 50% 3rpana je IMalio CKJIaIMINTE 3anajbuBOT Marepujana, y 90% 3rpana cy
ce onprkaBayi orahaju koju ¢y okyrubasu Buie oa 100 nuia Ha jeTHOM MECTY,
70% 3rpanma HUje ©UMaJO JOBOJHHO BOJE 3a Taliewme nmoxapa, a 50% 3rpaga Huje
MMaJIo JIaKO YO4JbHBE TIPUCTYITHE TAuKe 32 BaTPOTACHY CITYKOYy.

[Ipuctynu npunpeMsbeHOCTH 3a KaTacTpode 3aCHOBAHU Ha 3ajeTHHUIIM T10-
BE3aHU Cy ca MOJIUTUYKUM TPEHIOM yBa)KaBara 3Harba M KalaluTeTa JIOKATHOT
CTAaHOBHUIILITBA U TPEJICTaBIbajy eIEMEHT CTPATETHje yIpaBJbamba KaracTpodama
1 CMamkEeHha pU3UKa KOju CBe BuUllle 1001ja Ha 3Ha4ajy (Allen, 2006). Areniuje 3a
yrpaBJbambe KaracTpodama yliaxy pa3InduTe HUBOE pecypca y 3ajeHUIle Kako
Ou ce mpumpemMuiIe 3a Hu3 onacHoctu. Pajan u capaguunu (Ryan, Johnston, Tay-
lor, & McAndrew, 2020) amoctpodupajy 3Ha4aj yapykeHe ynoTpede mupoKor
CIeKTpa TEXHUKA 3a MPOMEHY TOHAIIaka, YKIbYIyjyhr aHTraKOBamke 3a)eTHUIIC
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JIUIIEM Y JIUIIE, KAO JIe0 YKYITHOT Haropa Koju ATEHIIHje 3a yIpaBibamke KaTaTpo-
(hama Tpeba na npeay3umajy.

Kaxo Ou ce pa3Buiia nHTErprcaHa cTparertja ynpasibama Karactpodama,
KOja MOTHBHIIIE JONpUHOC Tpah)aHa u foMahrHCTaBa CMambEy PU3HKA O TOXKapa,
MIpecyaaH je yBUJ y MoHalllamke yornakaBama pusuka oj noxapa. Tpoj (Troy, Car-
son, Vanderbeek, & Hutton, 2008) uctuue nokanHy 0a3y mojaraka kKoja mpyxa
pasnuumTe pecypce, Kao MTo cy Gu3ndKu, THPOPMATUBHU U JbYICKH, 3a yIIOTpeOy
y OJrOBOpPY Ka0 KPUTUUHY KOMIIOHEHTY PUIPEMIBEHOCTH 3a KaracTpode. Taxohe,
HarJamasa Jia ofp>kaBarme TakBe 0a3e MOXKe TIOCTATH 3ajeJTHIYKA OTOBOPHOCT He-
BJIQIMHUX OpPraHM3allvja Yy 3ajelHUIU U JaBHUX U MPUBATHUX OpraHU3aiuja 3aj-
ennauiie. OBaj MpoIIeC j€ 07 BETUKOT 3HaYaja KaKko 3a MOOWIM3AIN]y pecypca, TaKo
¥ 32 MPOIICHY JIOKAJTHOT 3Hama U pecypca 1 TIOIN3ake CBECTH Y 3ajeHUIN. AyTOp
3aKJbydyje Ja je MPUIPEMIbEHOCT 3a KaTacTpode 3aCHOBaHA Ha 3aj€THUIIN OjadyaHa
KOMOMHaIMjoM ofiroBapajyhe nHpopMalmoHe TEXHOIOTH)€ U CapaHUUKHUX OJJHOCA
u3mehy HBO-a u opranu3zanuja 3acHoBanux Ha 3ajennunu (Troy et al., 2008).

VY cryaujama npunpeMIbeHOCTH UCTHYY C€ Pa3IMIUTH IPOTpaMHu 3a youa-
YKaBame TI0XKapa, Yrja je CBpxa rmoBehame CBECTH CTAaHOBHUIIITBA U PaJl HA MUHU-
MU3Upamy IIaHCE 332 HACTAHAK IITETe Ha JIMYHOM HUBOY M HHBOY 3ajeAHHIE. Y
TOM CMHCITY, IPENopydyje ce MOCTaBJhbakbe KPOBa OTIIOPHOT HA BATPY, CTBAPAIHE
on0pambeHor npocTopa oko kyhe u cMameme onrepehema ropuBOM y 3ajeIHULU
Kao JIeo Haropa Koje CTAHOBHHIIA MOTY TPEY3€TH Ja OU ce CyOUrIIHN ca TIOTCHITH-
jamHuM oracHocTuMa o1 moxkapa (Robinson, 2012). Muneru (Mileti, 1999) ykazyje
Ha 3Hayaj MpuMepa 3ajeJHUIA U OAPKUBOT yOla)xkaBamba ONaCHOCTU y MOIIeay
mpeJacka ca yrnpaBJbamba BaHPEIHUM CHTyalldjaMa Ha JIOKaJHY OATOBOPHOCT M
cnoco6HocT. Takohe, HaBoze ce u OpojHE Apyre NPEeAHOCTH MAPTUIUIATUBHUX
rpoiieca, Kao mTo Cy IpyKame MOTYNHOCTH TeHepucama U JUCTpUOyHnpama UH-
¢dbopmanmja, pazBujama ocehaja 3ajelHUIITBA U UAeja. AHaJIM3a Pa3IMYUTHX ac-
reKara MpUIPEMIHLEHOCTH M OATOBOpa Ha Temike noxkape y Buxropuju 2009.
TOJIHE CYTEpHIIIE Ja TPOTPaMH 3aIITHTE O TI0YKapa y 3ajeTHHIH Tpeda 1a Harace
pU3HKE TTOBE3aHE ca 3a[pyKaBamkbeM Pajy Of0paHe MIMOBHHE, U KaKo JbyAn Tpeda
Jla ce mpurpeme Kako Ou 6e30eHO HayCTHIM Tpaj YKOJUKO MPETH MoXkap
(McLennan, Elliott, Omodei, & Whittaker, 2013).

[Iporpamu y Ayctpanuju, nomyt Community Fireguard-a u cmuunux, Texe
yHanpelemwy 3Hama rpyma cycena o MpUIpeMIbEHOCTH M 3aIITUTH UMaba Y CITydajy
noxapa (Gibbs et al., 2015), nok y HaunonanHoM napky Jacnep y Kananu craHos-
HUIIM BUKCH]IUIIA OKO je3epa EauT akTuBHO y4uecTByjy y paay mduesna Kako Ou mo-
Mo napkoBruMa Kanazie y yrpaBibarmy TopuBoM 0ko BuxoBe 3ajeauuue (Gilbert,
2007; McGee, 2011). 3nauajan npumep y AMEpHIIM NPECTaBIba HALIMOHATHU IPO-
rpaMm Firewise Communities, OCMUIILIBEH J1a TTOJICTAKHE CTAHOBHHKE TIOAPYY]ja MO~

83



Lsemrosuh, [Ipomuh u Cmeghanosuh Hnmeepucano cmarere pusuxa...

JIOKHUX TTOKapHMa Ja TIPely3My Mepe 3a CMambemhe pU3nKa Of TIoKapa 1o CBOje
JIOMOBE U CYCEJICTBA, €IyKAIlHjOM JbYI O OCHOBaMa MOHAIIAka y TIOXKapy U TPH-
narohaBamy, OJHOCHO 3aIITHTH o1 KuX. MiMajyhu y BUly 1a Cy MHOTH JIOMOBH y
kpyry ox 100 meTapa of npyrux 10MoBa M MOCENAA, YAPYKUBAKE Cycena paau J10-
TOBOpA O IUIaHY aKIUje U Mpeay3uMama opel)eHIX CUTYpPHOCHUX KOpaka je Tpe-
CYZIHO 3a e(pMKaCHO CMamEHhe pU3UKa of] Najbewa Kyha y 3ajequuuu. Kako 0u ce
MOCTUTAO IHJb TIporpama, yrnorpedsbaBajy ce OpojHe METone, MOMyT PaauoHUIA
Firewise 3ajennuiia, jaBHOT 00pa3oBama M HHTEPAKTUBHE BeO cTpanuie (Steinberg).

[lopen yuemrha y Hanopuma 3ajeHULIE J1a 3aIITUTE CBOjE€ JOMOBE, IIPO-
rpaM Takole moiCcTHUYE WHAMBHAyaHA IMOHAIIaka BIACHHWKA, ycperncpehena
MIPBEHCTBEHO Ha ypeheme rej3axa U u3rpamy, a MOTOM U Ha IUIAaHUPakhEe 32 BaH-
penHe cutyauuje u eBakyauujy. Y kpyry oa 200 crona oz kyhe, koju ce Ha3uBa
30Ha NaJbema Kyhe, Haja3e ce TPU OJIBOjeHe 30HE, OJ1 KOJUX CBaKa MMa CBOj€ CITe-
UpUIHE TPEMOPYKE 32 CMAhCHE WITH YKIAmhakhe OMTACHOCTH O] TaJbeha. 30HE
HajOIKe oMY 3aXTeBajy HajBulle ypehemwa u oapkaBama. [Ipenopyke ykibyuyjy
npopehuBame 1 pacTojame rpmiba U Apseha, ykiamame MpTBOT Juiiha, uraia u
rpaHa, kopuitheme KaMeHa U numie y OIu3uHu TeMeba Kyhe, a He Manuupame,
CTBapame MPEeKH/a 3a TOPUBO, Kao IITO Cy MPUIIA3H WK CTa3e, Ka0 ¥ MHOTHUX JIPY-
rux. Kaga rpane unn o6HaBibajy nom kopuctehu Firewise TexHuke, BIaCHULIN
Kyha ce moacTu4y Aa IIaHupajy CBOjy U3rpajiby y3uMajyhu y 003up HEmocpeHo
okpyxeme kyhe. JloMoBH Koju Cy M3NI0)KeHH Behem Opojy ropuBa H 3arabuBUX
Marepujaia ouhe nmomIokHUjU Nokapuma U uMahe Behy norpedy 3a He3anabu-
BHUM U BaTpOOTHOPHUM I'pal)eBUHCKUM MarepHjanuMma. HajaxkHuja mecta 3a ymo-
TpeOy BaTpOOTIIOPHUX MaTepHjajia Cy Ha KPOBY, CIIOJbHUM 3HIOBHMA U T0AalMa
Kao mTo cy nmanyoe u tpemoBu (Wolters et al., 2017).

CraHOBHMILIM yIpYKeHba BIaCHUKA Kyha 1 MalTuX 3ajeHuIIa KOjJU Cy 3alHTe-
pECOBaHM 3a TTOOOJBIIAE 3AIITHTE O ITOXKApa pajie ca Ap)KaBHUM ITyMAapCKUM U
BaTpOraCHUM paJIHUIMMA U Mpare jeAHOCTaBaH, (iekcnbuiaH npouec 1a ou mo-
ctaym npeno3Hary kao Firewise. Jlo ganac, Bumie o 700 3ajennuna y 40 apxaBa
npeno3Haro je kao Firewise Communities/USA noxammje. Taxohe, moctoje oape-
heHu ycioBH Koje Mopajy UCITyHUTH Kako Ou 3aJip>Kajid CBOj CTaTyc, MOMyT IIPOBO-
hema rogummer paga Ha yonaxkasamy, ofpikaBama /aHa BaTpe U JOKyMEHTOBamba
cBOjux akTuBHOCTH. [1[abnoH je y moveTKy 3axTeBao OJl 3ajeHUIA J1a MPEay3My
YEeTUPU KOpaka: JOBPIIUTH MPOLEHY 3ajeHALIC U HAPABUTH IUIaH; GOPMUPATH
Firewise onoop; onpskaBatu BarporacHu jaH; yJI0KUTH HajMamke 2 J0apa 1Mo CTa-
HOBHHKY Y JIOKaJIHE MPOjeKTe yOrakaBama Moxkapa rofuime. CBaka 3ajeHuLa
pa3BHja CBOj TUIAH 3aIlITUTE Y CapaIibu ca JIMACpUMa 3ajeTHHUIIE, 0COOJHEM areHIIN]e
1 mpod)eCUOHAIITMA, ¥ OJITOBOPHA j€ 3a BeroBo cripoBoheme (Steinberg). Kpajmu
IMJb OMITO KOT TIpojekTa ypehema Firewise-a je cTBapame MPOCTOpa KOJH C& MOXKE
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OpanuTH. [Iporpam HynM HHCTPYKTOPE M BHIIEO 3aIUCE KOJHU BIACHUIIMA JJOMOBA
Jiajy yIyTcTBa 0 ToMe Koju he Marepujaiu, OHUIbKe U Mej3aXHN TU3ajH YYUHUTH HbH-
XOBE JOMOBE HajcurypHujuma of noxkapa (Wolters et al., 2017).

[Tonazehu on motpede uctpaxuBama (HakTopa KOju yTUUy Ha yCIIeX U He-
yCcHex pa3IUYMTHX MporpaMa 3acHOBaHWX Ha 3ajenHuiy, Kajm u capamHunm
(Kyle, Theodori, Absher, & Jun, 2010) cy yrBpauiu 1a he oHM KOju Cy HajBUILIE
BE3aHU 3a CBOj€ IOMOBE M 3ajeHUITY OMTH HAjCKIOHU]JU yCBajamy MpEropyka 3a
3amtuty. [lpuMerunu cy na TuMeH3uje Be3aHOCTH 3a I0M Hajjaue rnpensuhajy ak-
TUBHOCTH ycpencpelene Ha J0M U OKO Hera, 0K Be3aHOCT 3a 3aj€AHUILY CHaX-
HUje TpenBuha akTUBHOCTU 3acHOBaHE Yy 3ajegHuuu. [IpoyuaBameM Tpu
pas3nuuMTa MporpaMa MPUIPEMIJbEHOCTH 3ajefHuIa, Makrd W capaaHuIu
(McGee, 2011) cy yTBpauiIu TpH IIaBHA pasiiora yyeniha y luma: moxXapHO Uc-
KYyCTBO, aHTQ)KOBam€ arcHIlyja U JInYHa 1 mopoanyHa 3amrtuTa. [lopen tora, Oje-
puo u capaguunu (Ojerio, Moseley, Lynn, & Bania, 2011) cy otkpuiu na cy
COIIMjaTHO YTPOXKEHE 3ajeTHHIIC Markh¢ aHTaKOBaHE y (perepaTHuM HaropruMma 3a
yOnaxkaBame okapa o7 OCTaJINX Mambe yrpoxKeHux 3ajennuna. OBo otkpuhe noa-
pxaBa MOryhHOCT 5a cy ¢akTopu Koju noBehaBajy pambHUBOCT UCTH OHH KOJU
orpaHHuaBajy MPUCTYIl HaMajawky U pecypcuma. Melytum, uctpaxupauu HUCY
MOIJIM J1a JOKYMEHTY]y €MIHUPHJCKO 00jallmhehe OBOT OJICYCTBA aKTUBHOCTH
yOnakaBamwa. Y TOM CMHUCITY, BUIIE UCTpaxkuBama Tpeba Ja mpenusupa pasiore
300T KOjUX COIMjaJTHO YIPO’KEHA TOMyJIalyja He yUYeCTBYj€ Y aKTUBHOCTHMA 3a
yonaxasame yTuiaja moxapa (Ojerio et al., 2011).

TAKTUYKHU EJIEMEHTHU OAI'OBOPA HA KATACTPO®E
HN3A3BAHE IIOXKAPUMA

CymITHHCKY €JIEMEHT U3Tpaakhe TokapHe 0e30€THOCTH y CTAMOCHHM je-
JTUHHIIAMa jecy o0yKe U elyKalija lbUXOBUX CTaHapa. Y 3rpaju MOry OUTH HH-
CTaJIMpaH! HAJHOBH]H ypehaju 3a MPEBEHITN]Y U TallICH-E MOXKapa, aJld aKo CTaHAPH
WTHOPUIITY CUTHAJIEC YIO30peHa, He 3HAjy J1a PyKyjy TUM anaparuMa U He 3Hajy
KOja Cy TOHalllama MoXeJbHa, a Koja UX MOTY M3JIOKHUTH joIll Behoj omacHOCTH,
HU HajHOBHja TeXHOJOoryja Hehe OUTH 071 TOMOhM U KOPUCTHU YKOJIMKO CE ToXkKap
noronu (Nyankuru, Omuterema, & Nyandiko, 2017). Tpu kJby4Ha acniekTa yrpas-
Jbakba 3alITUTOM Of] [TOYKapa Cy: elyKaluja u o0yke cTaHapa U3 BUCOKHX cTaMOe-
HUX 3rpajia; IMIUIEMEHTAaIMja IporpaMa 3allTHTe U cllacaBama U eBaKyallyje;
obe36eheme jacHe curnanuzanyje koja ynyhyje Ha u3nasze y ciydajy moxkapa u
JIOKAIMjy orpeme 3a rameme noxapa (Prashant & Tharmarajan, 2007).
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CriocoOHOCT TojennHaIa a OAroBOPE Ha MOXKap 3aBUCH O] TOTa J1a JIK Cy
y CTamy Jla IPUMETE 3HAKe YII030perha Ha OMACHOCT M IOHECY HCIpaBHe u edu-
KacHe ojyTyke Koje he mm momohu na mpexuBe noxap 6e3 Ui ca MUHUMATHUM
3paBCTBEHUM CMETH-ama U r'yOuIMa UMOBHUHE. Y TBp)EHO je a y paHUM TpeHy-
[MMa ToXkapa CTaHOBHUIIM ocehajy aum wim uyjy anapm, alii pearyjy ca 3akaii-
memeM. Ha camoM moueTky, ocoba He Tporiewyje Aa je Y ONaCHOCTH, UTHOPUIIE
CUTYaLU]y WK TPaku 00jalImberbe 3a Ta) peHOMEH. TakBU OrOBOPH YECTO I0BOJIE
710 3aKacHelsie Mepe eBakyauuje uin 3amTure (Tancogne-Dejean & Laclémence,
2016). Kako HaBoze aytopu (Tong & Canter, 1985), Ha Jby/ICKO MTOHAIIAKHE YTHIY
JpyTH MOjeINHIU, KOHCTPYKLIK]ja 3rpajae U edektu noxapa. CrioMeHyTH ayTopu
Takole UCTUYY TPU CTpaTeruje 3a NpeKrBIbaBame noxapa. [Ipsa crpareruja noa-
paszymeBa IMOKYyIIIa] Tamema moxapa, Ipyra crparervja ymyhyje Ha Tpakeme 3a-
KJIOHA 1 YeKame Ja CTUTHE TTOMOh, 10K je y (hokycy Tpehe cTpareruje epakyaiiyja.
HajBakHMju acriekT CUTypHOCTH J€IHE 3Tpajie jecTe MOIyhHOCT CUTYpHOT HU3J1a3a.
Bakan npemyciioB 3amTHTe je 1a TIIaHOBU M OTIpeMa KOjuM 00jeKaTr pacrioyiake
omoryhe He3aBHCaH M aJICKBaTaH OJIrOBOP o7 cTpaHe cTtaHapa 3rpane (Kobes et al.
2010). Uctu aytopu TBpJE /1a je MOHAIIake JbY/IN 3aCHOBAHO HA MEPLEIUjU CH-
tyanuje. KopucHunm 3rpajia ce y mpBUM MOMEHTHMA TIOKapa OClIamkajy caMo Ha
COTICTBEHE pecypce WM Ha Jby/Ie KojuMma ¢y OKpykeHH. OAToBOp JbYIHU Y MTPBUM
TpeHyLMMa rokapa je onnydyjyhu dakrop 3a npexxuibaBame (Kobes et al. 2010).

daze eBakyalje: a) MOTBP/A CUTHAJNIA YIIO30peHa - TEPIICTIIja PU3UKa
onpehyje peakuujy. Mako cy BaTpa U 1uM jacHH MOKa3aTeJbu OMACHOCTH U TO-
TpeOe 3a eBaKyalijoM, JbyJd HACTaBJba]y Ca CBOJUM CBAaKOJHEBHHM aKTUBHO-
CTUMa U YeKajy Apyre JbyAe Aa MOKPEeHY aKIf]y, a TeK TOTOM C€ MPHUAPYXKY]Y
(Graham & Roberts, 2000); 6) moHOIIEHE OUTYKE - KOPUCHHUIM 3rpajie Ce eBa-
Kyullly kopuctehu yoOudajeHe pyTe, yIilaBHOM INIaBHU u3ia3 u3 3rpaze (Guyleéne
Proulx, 2003); B) a3a kpeTama - UCIIUTUBAKHEM HHIUAEHATA TOKOM OBE (hase pe-
3yJITaTH TOKa3yjy Ja Ce JbYIU CyodaBajy ca IMMOM W OHHU KOJU Cy TIOKYIIIAJK Ja
Ce €BaKyHIIly TUM ITyTeM H3jaBHJIH Cy Jla Cy MOPAJIH Jia IIPOMEHE MpaBaIll Win Ja
ce BpaTe ofakiie Cy KpeHynH 300r mpoliema ca IucameM, CMAalkbeHOM BUIJBH-
Boithy, ctpaxom u apyrux pasnora (Proulx, 2003).

[ITo je Behn HMBO TOKUBJHLEHOT PU3MKA, CTAaHAPH he OpIKe TOHETU OIITYKY
0 Ipeay3uMamy 3alITUTHUX akuuja nomyT eBakyanuje (Kinateder, Kuligowski,
Reneke, & Peacock, 2015). C npyre crpane, kaia je mpar JOKHWBJHEHOT PHU3HKA
MaJId, CTaHapH MOTY JIa MCTIOJhE TACHBHO MOHAIIAkE, IpeTBapajyhu ce 1a cutya-
uuja He npeacrasiba npetwy (Kuligowski, 2013). To goBonu 10 3akibyuka aa je
JO)KUBJbEHU PU3HK TUPEKTHO MOBE3aH Ca BPEMEHOM OJ[31Ba, OTHOCHO TIPeIy3H-
MameM aKiyje. JemHoM Kaja je JOHeTa OJIyKa O €BaKyalllju, BpeMe KpeTama je
onpeheno n30opom u3na3zHe myTame U OP3MHOM eBakyalije. bp3una eBakyanuje
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je onpehena He caMo CTENeHOM MOKPETIHUBOCTH, Beh 1 HUBOOM JIO’KUBJHEHOT PH-
3uka. [Ipumepa panu, cranapu he ce cropuje KpeTaTu ¥ MUPHHUj€ HAMyIITAaTH
3rpajy YKOJIMKO CMaTpajy Ja je CUTyalllja PeIaTUBHO CUTYPHA, alld Y CIIy4ajy Ja
j€ cuTyaluja y K0joj ce Haja3e oIracHa 1o )HUBOT, CTaHapH he 3HaTHO OpiKe HaIry-
ctutu objekar (Choi, Lee, Park, & Lee, 2018).

lNameme moxapa ka0 OATOBOP MOjeAMHALA € Haj3aCTyIUbeHH]e y cTamObe-
HUM jeAMHMIIaMa 3a KOje Cy IOJeIUHIM €MOTHMBHO BE3aHU WJIM E€KOHOMCKHU
YKJbY4YeHU. Y CTynuju Kojy je cmposeo bpajan (Bryan, DiNenno, Drysdale, &
Beyler, 2002), ox 208 nokapa Koju Cy YKJbYU€HHU Y UCTpakuBame, 167 moxkapa
(80%) Huje OmITo MpHjaB/LEHO BAaTPOTacHO] CIIy:k0u. Pazsor 3a To je mro je BehuHa
HETIPHUjaBJbCHHUX TIOXkKapa OWIia yrarieHa ol CTpaHe CTaHapa 3rpajie Ko KOjuX je
nokap n301o, a KojuMa Cy y ToMoh npuTeksie Komidje. Y Mojelly eBaKyaruje uc-
MIUTUBAHO j€ BPEME KOj€ je MOTpeOHO pambUBUM KaTeroprjama 3a JOHOIIECHE OTyKe
(Bpeme 07131Ba) M BpeMe MOTPeOHO 3a HAMyIITamke 3rpajae (BpeMe KpeTama) y pas-
AMYUTUM ycaoBruMa. OBaj Ipoliec ce cacToju O TPY OCHOBHA €JIEMEHTA: Mepler-
1IMja pU3MKa, CIOCOOHOCT MpOHaakema u3ias3a u Op3uHa eBakyaije (Choi, Lee,
Hwang, Park, & Lee, 2020). 3annmibprBo ca3Hame je 1a je y 20% cimydajeBa xKpTBa
“MaJja IpUInKy J1a c€ eBaKyuIle, ajv je u3abpana na to He ypaau. Hajsehu 6poj
CJIydajeBa je OHaj IJIe CTaHapH TMOKYIIABajy Jla yrace Moap yMeCTO J1a C€ €BaKyHIITy
(82%), y moky1ajy faa cacy apyre craHape wiu kyhae spyoumrie (9%), wimm na mo-
30BYy BaTporacHy ciy0y rpe eBakyaimje (9%). Pasnor koju ce kpuje n3a oBora
jecTe IITO JbYH HUCY y CTamy Ja penBuie Op3uHy MIMpema rmoxapa u 300r Tora
IpeLemyjy Bpeme koje uMmajy Ha pacnonaramy (Fridolf & Nilsson, 2011).

Henpenpuhenn norahaju, momyT nokapa, MOTy Ja IPOY3pPOKY]y BHIITY CTOITY
CMPTHHUX HUCXO0JIa KaJla y ce y 00jeKTy Haja3e pamHBe Kareropuje ctaHapa. Pamuse
KaTeropuje cy oHe KaTeropuje Koje cy MOAJI0KHU]€ HEraTUBHOM YTHIIA]y BUCOKO-
Pa3sUYHMX CUTYyaIlHja 300T lUXOBE HEMOTYNHOCTH Ja CIIPOBETY TPEI0JIOKEHE MEPe
TokoM eBakyarije (Oppenheimer et al., 2015). ¥V ucrpaxuBamy Koje je CIIpOBEO
Py6amupu (Rubadiri, 1994), cratuctrka yka3syje Aa je 3HadajaH Opoj HaCTpaganx
Y moKapuma 1rnaTtmo O HEKEC BpCTC MHBAJITMTHOCTH. VYV oBom KOHTCKCTY, MTHBaAJIMAHOCT
Jj€ Be3aHa 3a (U3MYKO U MEHTAJIHO CTake 0C00e KOje yTUY€E Ha BbUXOBY CIIOCOOHOCT
na pearyjy y ciaydajy onacHoctd (Rubadiri, 1994). Crape ocobe cy Haju3noxeHuje
PpU3UKY ycien ciabe MOKPEeTJbUBOCTH, Op30r yMopa, 30yHheHOCTH, 0ciaa0JbeHOT
BUA U ciryxa. [lopen Tora, crapyju Jbyau 4ecTo 010Mjajy Aa C€ €BaKyHIIly U3 CBOJHX
nomosa (Jenkins, Laska, & Williamson, 2007). IIpema pe3ynararima jeHe o1 aHKeTa
Kojy cy cipoBenu You u capanuuiu (Choi et al., 2020), ucnutanuiy cmarpajy cra-
puje ocobe (64,3%), ocobe ca ocnadsbeHuM ciayxom (80,6%) u MeHTaITHO 3a0CTale
ocobe (75%) xao oHe koje he HajBepoBaTHH]E TOKUBETH HEYCIIEX MPUITUKOM €Ba-
Kyalyje u3 3rpaje 3axBaheHe noxapom jep Hehe OUTH CBECHE OMaCHOCTH.
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Mopen ouTyKe 0 KpeTamy cTaHapa JAei KOPUCHHUKE 3TPajie Y JBE OCHOBHE
TpyIie y CITydajy TokKapa | 3a CBaKy IrpyIly Mpeiaxe Ba OCHOBHA HAYWHA Pearo-
Bamba: JbYM OCTajy TaMo TIe Ce Hasla3e; JbYIU Ce MPEMEINTajy Ha CUTYpPHO ITOJI-
pyYje yHyTap WId BaH 3rpajie. AyTOpH /1ajy IPeIor KOje CTpaTeruje ¢y Hajoosbe
3a KOjy TpyIy CTaHapa, HAUMHUMA TpuiIarohaBarma TIaHOBA KaJla Ce CHUTYaIlHje
pasBujy y HeoueknBaHoM cmepy (Groner, 2016). Ctyauje koje je criposeo [Ipyke
(Guyléne Proulx, 2000) moka3yjy na He Tpeba ouekuBaTH Ja he caMoO aKTHBUPAHE
ajlapMma yno30pHTH CBE CTaHape, 1a he ux nmoactahu 1a XUTHO Npeay3My akiujy,
MHUIMPATH €BaKyallljy U OCTaBUTH JOBOJLHO BpeMeHa Jia ce 0e30eIHO HaIlyCTH
o0jekart. JIommyHCKH eleMeHTH, MOMyYT ITaCOBHUX IMOpYyKa, YIyTCTaBa 0co0Jba,
CIpOBeIEeHUX 00yKa, 100p0 OCMHIIJBEH U UMIIEMEHTHPAH TUTaH 3aIITUTE O] TIO-
Kapa, 3Ha4ajHO rmoBehasajy BepoBaTHONY Jia CTaHapH OITOBOPE Ha Op3 M OJroBa-
pajyhu HaumH y cioydajy onacHoctH (Proulx, 2000). Ocole koje cy u3j0KeHe
HajBeheM pU3UKy o1 moxapa Tpeba 1y Oyny NpUOPUTET MPUIUKOM MpyKamba HH-
(hopmarija 0 HEONXOMHOCTH TIPeIy3uMama oipeheHnx Mepa u akiuja, J0K ce O
oco0a Koje HUCY JKMBOTHO YTPOXKEHE MOXKE 3aXTE€BATH Jla CavueKajy najbe HHGOop-
Mmarnje. Kama ce cmarpa aa cy ocobe Ha ogpelh)eHoOM MecTy CUTrypHe, Tpeba ux oda-
BECTUTH J]a JaTU MPOCTOP HE HAIMYIITA]y, jep Ou TUMe cebe MOTEHIIN]aTHO JI0BEIIe
y omacHocCT (Proulx & Sime, 1991). ¥V onacHum cutyaryjama, JOHOIICHE JIOIINX
omTyKa je BepoBaTHHje. [IpaBoBpeMeHe 1 aiekKBaTHE CMEPHUIIE CY U3 TOT pasjiora
OJ1 KpyITIMjaTHe BXXHOCTH y TIPYXKamky IMOMONH JbyuMa Jia ce 6e30emHo n3base u3
oTmacHUX cuTyanja y kojuma ce Hamasze (Li et al., 2010). bpajan u capamuunm
(Bryan et al., 2002) cy uctpaxxuBajid pa3jivKy y OATOBOpUMa Ha MoXap y 3aBUC-
HOCTH of1 mona. Mcnuranumuma cy nonyhene uetupu MmoryhHocrtu: ,,Criacu mopo-
iy, ,,IIponahu n3Bop noxkapa”, ,,30Bu BaTporacHy ciyx0y” u ,,Kopuctu ypehaj
3a ramniemwe noxapa’. Pesynraru ucrpakupama Mokasyjy Aa Ccy MyIIKapIy BUILE
OWJIM OpUjEHTUCAHU HA aKTHBHOCTH BE3aHE 3a raiiemke Mmokapa, J0K je mpBa pe-
aKIMja >keHa Oujia eBaKyallja v To3uBame BarporacHe ciayxoe. Kox 14% myim-
Kaparia je MHUIMjaJdHa peakiyja omia 1a nmpoHalyy u3Bop nassema (kof xeHa 6%),
JIOK je KOJ[ )K€Ha €BaKyallfja OCTaJINX WIAHOBA MOPOIUIIe OMIa MpBa peakiifja
(11%). Kon mymikapara je taj 6poj 6uo 3HatHO Mamu (3%) (Bryan et al., 2002).

V ciydajy BaHpEIHHX CHTyalldja M3a3BaHUX MOKapuMa, CTaHApH 3Trpaza
MOpajy Z1a o)y Ha CUTYPHOCHO MECTO, TIPH Y€MY UM IOMaXKe €BaKyaIlMOHO I10-
Halame. Y TOM MPOIECy Ce pa3iiuKyjy JiBa Ieproia Koja YhHEe eBaKyalujy Ko-
pUCHHMKA U3 3Tpajia: Mepuoj Mpe eBaKyaluje - KOju ce cacToju o ¢ase mpe
anapma, Qasze Tpaxkema nHpopMalrja u $aze oaroBopa y Kojoj ce npeay3umajy
MOYETHE 3aIITUTHE MEpe, a KOja ce OKOHYABA JIOHOIICHEM OJITYKE O €BaKyaIlvjH
KaJla HaCTyma JIpyTy epuo; U epro]] eBakyanuje. [IpecynHa Tauka y mepuomy
IIpeJl eBaKyallljoM je OJUTyKa JbYIH Ja Ce €BaKyHMIlly, Ha KOjJy yTHUy IepLerniyja
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pusuka u npyru sbynacku daxropu (Kinateder et al., 2015). Ympaso 3aro, Opojue
CTy[lMj€ Cy M3y4aBaJjie NepLENLnjy pU3MKa O] IoJKapa y KOHTEKCTY €BaKyaluje
3rpaja, Kako 0u ce 1modosbInao npouec eBakyanuje. [Ipumepa paau, Kun u ca-
paaaunu (Qin & Gao, 2019) cy yTBpaniM a Ha poliec TyMauewa BaTpEeHUX Ha-
rOBEIITaja YTUYE HEKOIHMKO (akTopa, yKbyuyjyhu ocoOuHe MpoTUBIOXKAPHUX
3HAKOBA, apXUTEKTYpy 3TPajie y K0joj Ce jaBJba MoXkKap U JINYHE KapaKTEPUCTHUKE.
Tymaueme Takole 3HaYajHO yTHYE HA TIOHAIIAKE Y TOHOIIEHY O/UTyKa M pearo-
Bamy (Qin & Gao, 2019). Ha tymaueme, OTHOCHO MEPUENIHN]y PU3UKA, YTHIY
TICUXOJIOIIKH, COLIUjalTHU, (PU3UUKH, TOJTUTHYKU (PEryJIaTOPHU U HOPMATUBHU) U
KyATYpHU (PAaKTOpH, OK CY Ka0 TOMUHAHTHH (aKTOPH MCTAKHYTH YJIOTa TOBe-
pema, JbYJICKOT OKpYKeHa (CBaKOJHEBHOI U BaHPEIHOT), (PU3HUKOT OKpPYKEHa
(3rpanma) u 6e36enue knuMe y kojoj ce morahaj onuja (Tancogne-Dejean & La-
clémence, 2016). O 3Hauajy ucTpaxuBama MepUENlrje U MOHAllamba JbYIH Y
YCIIOBHMA TIOKapHUX KatacTpo(a 3a MOCTU3amke aJeKBaTHE CTPATEeTHje eBaKya-
L[1je TOBOPU U Yuk-eHHuIla 0 Opojy noBpeheHnx ocoda y mokyuiajuma jia ce eBa-
KYHIITy ca CIpaToBa M3HAJ HUBOA MOXKapa, 0K Cy OHU KOJU Cy cadeKaiau momoh
BaTporacaiia Ha MecTy 1 UCcTy JoOujanu 6uBanu cnacenu (Mousavi & Kariminia,
2021). [Tokazano je na cy eBakyucaHu y nopehemy ca HeeBaKyHCaHUM MOjeIUH-
[IIMa BUIIIE pa3MUIILJBAINA U pa3roBapajy o moxapy. EBakyncaHu CTAHOBHHIIN Cy
Takol)e MEHTATHO MyTOBAJIHM Ha3aJ M BUIIE MPOKUBEIH KaTacTpody; BHIEITH
BaTpy, UyJH HEH 3BYK, BUIIIE Cy je MUpUcalu U ocehanu ce y3HemupeHuje, oec-
HHUJje ¥ eMOoIMoHaHO cHaxkHMje. [lITaBuiie, eBakynucanu y nopehemy ca HeeBa-
KyHCaHUM YYECHHIIMMA TPOICHIIIN Cy Jla CE FUXOB JKUBOT U IOTJIE] HAa CBET
MMPOMEHHO ycie katacTpode koja ux je 3amecmna (Knez et al., 2021).

Wmajyhu y Buny na je na teputopuju CA/l, Hapouuto 3ananHe AMepuKe,
3a0ene)xeH orpoMaH Opoj moxkapa o CperHe ACBEACCETUX TOANHA MPOILIOT BEKa,
HEKH O]] Haropa BIaJUHKUX areHIMja, Koje Cy moyesne aa oopahajy maxmy Ha Biac-
HUKe Kyha y oipydjuma CKJIOHUM TIOKapuMa, YKJbYTy]y yHanpeheme KoMyHHKaImje
pHU3MKa M pa3yMeBamke HAYMHA Ha KOJU CTAHOBHUIIM meprunupajy pusuk (Vande-
venter & Vandeventer, 2012). Maptun u capagauim (Martin, Martin, & Kent, 2009)
Cy pe3y/TaTiMa CBOje aHaJIn3e yKa3ajM Ha JiBa 3HauajHa (pakTopa Koju uMajy AUpeK-
TaH yTHUIIa] HA IOHAIIakha CMakbEmha PH3HKA KOje TIPey3uMajy BIacHUIM Kyha: yBe-
pema y COTCTBEHY CIIOCOOHOCT CyouaBama ca OMAacHOIINY W CTaTHO W CE30HCKO
3a1oCieHhe, TOK Cy0jeKTUBHO 3HAME U JIOKYC OATOBOPHOCTH MMA]y MOCPE/IaH yTUIIA)
Ha MOHAIIAke CMamkbekha pusnka. OBU mocieamu eeKTH ce MOCpeayjy Kpo3 mep-
LENIH]y pYU3KKa TojeAnHaIa. 3Ha4yajaH je yTuiaj ocehaja Hemohu oHUX KOju UMajy
HCKYCTBO KatacTpode Ha cripeyaBame y npeny3umamy akuuja (Fernandez, Tun, Oka-
zaki, Zaw, & Kyaw, 2018), kao u nepuemniuja onropopaocta (Roth, 2015) kao jenna
O]l HajBKHU]JUX 32 yOlla)kaBamke 1 MUHIMH3HPAkE MITETE Y CIydajy IoXkapa.
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3AK/bYYAK

VYHanpehewme HUBOA NokapHe 0e30€THOCTH j€ KOMIUIEKCHO MUTamke Koje
3axTeBa CBEOOYXBAaTHU M MYJTHIUCIMIDTHHAPHU NPHUCTYTIL. [Topen BcoKor HIBOA
CTpyuyHe mnocBeheHoCTH, MOTpeOHa je W ancoJlyTHa M LEJOKYyMHa IOJApIIKa
JpYIITBA, Ka0 U 030MJbHA W HEABOCMUCIIEHA OJIUTHYKA TTocBeheHocT. Kako 6u
Ce YHAIpero HUBO MPOTUBIIOKApHE 0€30eTHOCTH Y IPKaBU, MOPA CE IIPOMEHUTH
MIPUCTYTI ,,0/1 BpXa Ka J1oJie”’, APYTUM peuumMa, paau MoCTH3amba OBOT IAJba TPBO
ce Mopa nohu o1 mpoMeHa Ha HUBOY nojeauHa. Jla 6u npxaa 6wiia y cramy aa
OJITOBOPH Ha M3a30BE€, PU3UKE U MPETHE ca KOjuMa ce cyodyasa, Tpebano Ou aa
MpaTH MpUMepe T00pe Mpakce 13 CBeTa U MPUMEBYje UX y CKIIaIy ca morpedbama
1 MoryhHOCTHMa CBOje 3eMJbE.

C TtuM 1muIpeM Cy OCHOBaHE MHOTre MehyyHapoaHe opraHu3aiije u riaT-
(dhopme koje npyrkajy pasmMeHy HH(OpMaliija, NCKyCcTaBa, 3Harba U Ipakce y ola-
CTH 3alITUTE OJ Moxkapa. Ilopex Hag30pa HajJ WMIUIEMEHTAIMjOM 3aKOHAa O
3aIITUTH OJf TOYKapa, HOPMATUBHHUX U TEXHUIKUX CTaHIap/1a, IpoIrca U TUIaHOBa,
HEOITXOTHO j€ PaJiTH U Ha MOOO0JbIIAkhY TEXHUYKE ONPEMIbEHOCTH BaTPOTaCHO-
CTachiIavKe CIIy:K0€e, Kao M CTPYYHHUX KOMITEHTEHIIN]a PUTTaTHIKA THX CITY>KOH.

[IpBu KOpak y H3rpaamu ePUKacHOT CHCTEMA 3aIITHTE U CTIacaBama jecTe
yBOheme MpeMeTa Be3aHuX 3a MoKapHy 0e30eHOCT y 00pa30BHE HHCTHUTYIIH]E.
Jlety je Kpo3 HACTaBHE M BAHHACTABHE aKTHBHOCTHU HEOIIXOIHO yIIO3HATH Cca Me-
pamMa 3amTuTe ¥ HaYMHIMa UMIUIEMEHTAIIH]j€ OBHX Mepa y CBaKOJHEBHOM JKHBOTY,
KaKo 300T JIMYHE 3aIITUTE, TAKO 1 300T TEH/ICHIIM]€ CBOJCTBEHE FhHMa J1a YCBOjeHa
3Hama MPEHOCE J1aJbe Ha WIAHOBE CBOjE MIOPOIHIIE, YMME CE TIOCPEAHO BPIIH e1y-
Kanuja. 3ajeHnIIa, a HAPOUUTO MOPOAMIIA, KA0 OCHOBHA JeTMHUIIA APYIITBA, UMa
BEIIUKY YJIOTY KaJia je y MUTamky ycBajame 0e30ennocHe kyntype. Y Cpouju, mo-
TpeOHO je HaCTaBUTH yHanpehuBame 3aKOHCKE U MTOJ3aKOHCKE PETryJIaTuBE, ald 1
HUBOA KOHTPOJIE HaJl CIIpoBOlemeM 3akoHCKUX HopMH. [lopern Tora, HeomxoaHa je
IITO XUTHHja UMIIEMEHTAIIMja MHOBAaTUBHUX MPEBEHTUBHUX Mepa, Kako Ou pas-
BHjEHOCT CHCTEMa 3aIlTHTE U CIlacaBamba y BaHPEIHUM CHUTYyallljaMa N3a3BaHUM
no>kapuma Ousia Ha TIO/jeTHAKOM HHUBOY TEXHOJIOIIKE U APYIITBEHE PA3BH]CHOCTH.
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INTRODUCTION

Although fire throughout history has played a fundamental role in improv-
ing the conditions of the everyday life of mankind, by providing protection, de-
veloping technology and industry, it also represented a permanent danger from
the occurrence of disasters caused by fires (Cavallini, Papagni, & Preis, 2007), in
addition to other sources of safety threats ( Jevti¢, 2019; Jovicevi¢, 2021; Krga,
2019; Vuci¢, 2020). Fire research is, therefore, of great use for producing knowl-
edge about the ways and reasons for their occurrence and development in certain
ways, the effectiveness of various safety measures and the reasons for their (in)ef-
fectiveness, for learning about the likely behavior of people in fires, as well as
discovering new trends in society and their implications for fire protection. Fire
data are valuable to various branches of fire safety science as they lead to more
proactive fire management as well as revisions to regulations in this area (Steen-
Hansen, Storesund, & Sesseng, 2020). Regardless of the type of disaster, the dis-
aster management process usually consists of four life cycles — mitigation,
preparedness, response and recovery. The disaster management paradigm has re-
cently shifted its focus from disaster relief to disaster preparedness, risk mitigation,
and vulnerability reduction (Kwon & Ryu, 2020).

A large number of residential fires in the past were the result of careless dis-
posal of smoking materials in waste paper baskets, as well as a lack of prevention
and safety regulations (Cavallini et al., 2007; Leistikow, Martin, & Milano, 2000).
Although, as a result of the ban on smoking in most buildings, such fires have be-
come less frequent, electronic office equipment, i.e. the use of faulty, modified or
unapproved electrical equipment, malfunctioning of the electricity distribution sys-
tem, insufficient space between the electrical heating equipment and combustible
materials, etc. have become the main causes of fires in residential buildings in the
modern world (Rather). The critical concern of residential fires is illustrated by the
fact that 39.7% of all fires occur there, to which society has responded in a variety
of ways, including firefighter interventions, insurance, building rules, fire hazard
education, control of the use of materials and products in buildings and building de-
sign to resist the effects of fire (Vuci¢, 2020; Xin & Huang, 2013).

Many empirical studies have shown that the preparedness of residents
(Prorokovi¢, 2018; Jeri¢, 2021) for disasters is crucial for their coping with the
impact of disasters (Godschalk, Rose, Mittler, Porter, & West, 2009; Hoffmann
& Muttarak, 2017; Iftikhar & Igbal, 2023; Jankovi¢, Sakac, & Iricanin, 2023; Lin-
dell, 2013; Rajani, Tuhin, & Rina, 2023; Xu et al., 2019). One of the prominent
ways to mitigate the threat of disasters is the personal preparedness of citizens.
Despite this, a large degree of unpreparedness of states and citizens for disasters
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is evident, which resulted in increasing emphasis on the importance of researching
the way people perceive and deal with dangers, instead of focusing exclusively
on physical dangers (V. Cvetkovi¢, Adem, & Aleksandar, 2019; Gaillard , Liam-
zon, & Villanueva, 2007; Mercer, Kelman, Lloyd, & Suchet-Pearson, 2008; Ocal,
Cvetkovi¢, Baytiyeh, Tedim, & Zecevi¢, 2020; van Manen, 2014).

Historically, the focus of fire preparedness research has primarily been on
identifying the most effective ways of communicating disaster risk and encour-
aging preparedness behavior through public campaigns and programs for disaster
education and risk communication (Akter, Roy, & Aktar, 2023; Baruh, Dey, &
Dutta, 2023; Cvetkovi¢, Romani¢, & BeriSa, 2023; Sergey & Gennadiy, 2022;
Shibru, Operea, Omondi, & Gichaba, 2022). Today, new possibilities for inform-
ing and improving community preparedness for extreme events have been created
through technologies based on the Internet and mobile devices, although the in-
sensitivity of information to the social context often appears as their drawback
(Verrucci et al., 2016). That is why the first step in the implementation of effective
information and preparedness strategies, based on new technologies, is to identify
the different levels of vulnerability of individuals and households and the factors
that influence the way of preparation, response and recovery from a disaster (El-
Mougher, 2022; Hossen, Nawaz, & Kabir, 2022; Kabir, Hossain, & Haque, 2022;
Mohammed & Maysaa, 2022; Odero & Mahiri, 2022; Podder, Hasan, & Islam,
2022; Teo, Goonetilleke, Ahankoob, Deilami, & Lawie, 2018).

DEFINITION AND CLASSIFICATION OF FIRES

In addition to endangering human lives, fire disasters cause significant
economic and environmental damage, while their occurrence is generally associ-
ated with various human errors or system failures (Muhammad, Ahmad, & Baik,
2018). Fire is one of the main disasters in the urban environment (Rather), as well
as in rural communities, especially among those who live in wooden housing
structures and have a lower socioeconomic status, that thus often bear a higher
level of disaster risk (Chan et al., 2018). Over the past decade, the number of natu-
ral and technological disasters has increased manifold. According to statistics, the
number of disasters per year increased by 60% in the period 1999-2001, compared
to the previous period from 1994 to 1998. The greatest increase was recorded in
countries of low economic development, where an increase of 142% was regis-
tered (Khan, Vasilescu, & Khan, 2008), although the prevalence is likely higher
due to underreporting of fires (Lambie, Best, Tran, loane, & Shepherd, 2015).
Fires cause more than 300,000 deaths annually worldwide, and millions of people
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are left with permanent injuries: around 95% of fire-related deaths are in low- and
middle-income countries (Twigg, Christie, Haworth, Osuteye, & Skarlatidou,
2017). Also, approximately 80% of all fire deaths in Europe and the United States
occur in domestic settings (Hahm, Knuth, Kehl, & Schmidt, 2016).

The Law on Fire Protection defines fire as a process of uncontrolled com-
bustion that endangers the life and health of people, material goods and the en-
vironment ("Sluzbeni glasnik RS", No. 111/09, 20/15, 87/18). According to
Cvetkovi¢ (2020), fires can be classified based on several different criteria, such
as size: small, medium, large, catastrophic, that is, block; places of origin: internal
and external; while the stages of fire development are divided into the initial stage,
the flare-up stage, and the live fire pits stage. According to the international clas-
sification of fires, based on the fuel, fires are divided into 5 basic categories A -
F: class A includes fires of solid combustible materials, class B fires of flammable
liquids, class C fires of flammable gases, class D fires of combustible metals and
to class E oil and grease fires (Ponomarenko et al., 2019).

In the last 40 years, several large fires have occurred in Brazil, resulting
in human and material losses. This led to community-led initiatives that, together
with gaps in national legislation, caused a diversity of building fire safety regula-
tions that were applicable only in certain cases (Rodrigues, Rodrigues, & da Silva
Filho, 2017). The absence of a central authority in emergency risk management
and the lack of coordination within and between fire-related organizations is the
reason for an inefficient and ineffective risk management system. At the state
level, mitigation measures are oriented towards structural aspects, neglecting non-
structural elements such as knowledge and capacity of individuals/community.
By increasing individual response capacities, the impact of fires could be signifi-
cantly reduced (Khan et al., 2008). The case of Delhi, a city of regulatory chaos,
poverty, ignorance and non-compliance, provides evidence that well-run fire ser-
vices, together with market incentives and solutions, manage to provide relatively
high levels of protection, despite dysfunctional or non-existent legislation (Cobin,
2013; Cvetkovi¢ and Proti¢, 2021).

Current fire protection measures lead to uneven levels of fire protection
in buildings, provide minimal risk mitigation strategies and do not take into ac-
count contemporary fire challenges, risks and threats. Essential measures to miti-
gate the risk of fire in buildings include reliable fire protection systems,
enforcement of building codes, proper use of electrical appliances, and raising
public awareness. Research shows that it is necessary to conduct training to im-
prove fire safety, as well as the introduction of new performance-based materials
(Kodur, Kumar, & Rafi, 2019). The European standard EN 13501-1 provides a
fire resistance classification for all products and building elements. Construction
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products are classified in Euroclasses A1, A2, B, C, D, E and F. Products classified
in Al and A2 classes are non-combustible materials (cement, concrete, glass,
stone, ceramics), while materials from B to F are combustible. in ascending order
(European Standard EN 13501-1:2010).

In Europe, there is a trend towards increasing the quality and enforcement
of regulations. In 2017, the EU Commission established the European Fire In-
formation Exchange Commission (FIEP). The platform brings together member
states to facilitate the exchange of information between them, and is planned to
be used to promote best practices across Europe. The Alliance of Modern Build-
ings is a framework that aims to provide member states with a clear basis for
building legislation, with a structured list of elements to achieve fire protection
in high-rise and mid-rise buildings. This framework mandates respect for the prin-
ciple of subsidiarity (de Hults & El Houssami). The core of fire protection systems
in buildings are technical and scientific knowledge applied in the fields of engin-
eering, architecture and urban planning, because despite multidisciplinary knowl-
edge that includes human behavior in fire situations, fire protection in residential
buildings involves the application and maintenance of active and passive protec-
tion systems, as well as training emergency personnel (Rodrigues et al., 2017).

The fire protection strategy for the period 2002-2017 assesses the situation
in the field of fire protection in the Republic of Serbia as unsatisfactory. The fol-
lowing are recognized as the most important problems in this document: insuffi-
cient preparation of protection and rescue entities for the implementation of
preventive measures; lack of risk management plans; the safety culture of the
population is at an extremely low level; the number of firefighters and rescuers is
below the European level, the traffic structure is unsatisfactory, as is the capacity
of the public water supply network. In the same document, it was proposed to im-
prove the current situation in the fire protection system by engaging all fire pro-
tection entities through the exchange of relevant information ("Sluzbeni glasnik
RS", No. 21/2012). In order to achieve an optimal state of safety in the field of
fire protection, the strategy states the achievement of the following specific goals:
adopt new legal solutions; improve the system of preventive protection; improve
meteorological monitoring and forecasting of meteorological conditions for the
occurrence of fires in forest areas; ensure functional integration of all services;
improve cooperation, coordination and availability of information; improve the
speed and efficiency of response, improve international and regional cooperation,
improve the knowledge and technical equipment of the subjects of the fire pro-
tection system, develop the safety culture of citizens (Cvetkovi¢ and Proti¢, 2021).
Fire risk can be seen as the probability of fire occurrence and the consequences
or disruption/damage that can be expected if a fire occurs (Watts & Hall, 2016).
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STRUCTURAL AND NON-STRUCTURAL FIRE PROTECTION
PREVENTIVE MEASURES

With the aim of reducing the number of fires in residential units, fire pre-
vention strategies began to be used massively by fire and rescue services (Shai,
2006; Cvetkovi¢ and Proti¢, 2021). In the United Kingdom, the "Safe and Well
Checked" program has been developed, by which the person responsible for safety
identifies the potential risk in the residential building, informs the tenants what to
do to reduce and prevent the risk of fire, creates an evacuation plan in the event of
a fire and ensures that there are functional smoke detectors in residential buildings.
The program is primarily intended for categories of the population exposed to
greater risk, and it also covers other risks that may be present, such as vulnerable
categories of the population (Diekman et al., 2008; Cvetkovi¢ & Proti¢, 2021).

There are several different preventive measures that can contribute to re-
ducing the number of injuries and deaths in residential fires, but there is no reliable
information about which measures are effective for which group of residents. As
a result, general measures were often applied to all population groups, which turned
out to be ineffective compared to the application of specific measures to specific
groups, such as the elderly, disabled, children, etc. (Runefors, Johansson & van
Hees, 2017). One of the recommendations (Bruck & Thomas, 2008) is to look at
the population from the aspect of fire protection and to divide the population into
two basic groups that require different strategies. The first group would be the most
vulnerable category (elderly, disabled), and the second would be the general public.
This division is necessary and important because the effectiveness of measures
varies significantly between groups. When it comes to the first group, the installa-
tion of a fire suppression system could reduce the risk of fire occurrence by 80%-
85%, and the number of deaths by 14%. Also, these systems should be aimed at
protecting the bedroom and kitchen. In the second group, smoke detectors should
be promoted, while efforts to improve the performance of these devices should be
the responsibility of persons responsible for safety (Bruck & Thomas, 2008). When
it comes to smoke detectors, Son (Son, 2014) suggests that heat detectors (slow-
sensing) give way to smoke detectors due to their ability to detect fires in the early
stages. Also, tests of the effectiveness of smoke detectors showed that photoelectric
detectors should have an advantage over ionization detectors, given their signifi-
cantly higher reaction speed than ionization detectors in a smoldering fire, while
for flaming fires, ionization detectors were slightly faster than optical detectors
(Steen-Hansen et al., 2020). The best type of insurance against loss of property and
life caused by fire is the adoption of proactive protection measures, a protection
and rescue plan combined with different types of fire detection and extinguishing
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systems (Nyankuru, Omuterema, & Nyandiko, 2017; Cvetkovi¢ & Proti¢, 2021).

A very significant step in drastically reducing the number of fires involves
shifting the focus from firefighting and emergency response to systematic fire pre-
vention. Certainly, such a turnaround requires improvement of education, taking in-
itiative, use of statistics, methodology and other tools for systematic prevention, i.e.
fire prevention (Rosenberg, 1999). Beringer (Beringer, 2000) found out in his re-
search that more than 50% of respondents share the opinion that their homes would
be protected by firefighters in the event of a fire. This study points to the need to
further develop community awareness, educate the population and focus on building
resilience among residents in rural and urban areas. Education and resilience are key
to building self-protection in the event of a fire, and taking such actions can greatly
facilitate and help the operation of the fire department (Cvetkovi¢ & Proti¢, 2021).

The level of protection depends on the readiness of the residents to react
in a given situation, but also on the level of preparedness, which includes measures
such as evacuation planning, organizing and conducting training and simulations,
defining safe exits, safe zones, etc. In the research conducted by Hanea et al.
(Hanea & Ale, 2009) it was determined that in facilities where fire response train-
ing was conducted once every three years, the chances of not being victims in-
creased by as much as 91.4%. These measures can help reduce the time needed
to evacuate and encourage residents to move more quickly and provide assistance
to those in need. In addition, the fire protection measures taken by the competent
fire services are reflected in the existence of a certain number of firefighters in
fire units, available equipment and the ability to provide efficient rescue and fire
extinguishing (Xin & Huang, 2013; Cvetkovi¢ & Proti¢, 2021).

Low-cost housing has the highest number of fire incidents compared to
other building types, with the causes of fires being the presence of a large number
of ignition sources, inadequate fire-fighting equipment, lack of training of resi-
dents on risks and improving safety. Recommendations include considering new
room layouts, improving active and passive protection systems, conducting train-
ing to improve awareness and knowledge of fire safety (Akashah, Baaki, & Lee,
2017). According to the results of a study conducted by Runefors, Johansson and
Van Hees (Runefors, Johansson & Van Hees, 2016), approximately 80%-90% of
all fire-related deaths occur in residential areas. The results show that fire sup-
pression systems (sprinklers) have the highest percentage of efficiency (68%),
followed by detector activated systems in the bedroom and living room (59%)
and smoke detectors (37%). In addition, the authors determined that the effective-
ness of the measures differs significantly among different population groups, and
therefore suggested that a statistical analysis be conducted to analyze the char-
acteristics of the population, and then implement adequate protection measures
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(Runefors, Johansson & Van Hees, 2016; Cvetkovi¢ and Proti¢, 2021). Research
conducted in Kenya focused on the effectiveness of fire response training and
residents’ response and found that fire safety training is essential to fire prevention,
as it provides residents with the knowledge of how different types of fires start
and the skills necessary to their suppression and extinction (Nyankuru, Omu-
terema, & Nyandiko, 2017; Cvetkovi¢ & Proti¢, 2021; Cvetkovi¢ et al., 2022).

FIRE PROTECTION SYSTEMS WITH REFERENCE
TO FIRE FIGHTING EQUIPMENT

The concept of total fire protection in buildings can be achieved by improv-
ing passive building construction for fire protection, active fire protection systems
and fire safety management (Chow, 2004). Fire protection measures are usually a
combination of active and passive fire protection systems. Active protection systems
control fire, i.e. its effects by taking action by an individual or devices that are auto-
matically activated. Passive protection measures are those implemented in the con-
struction phase of the facility itself. The most important component of passive
protection is fire resistance, which prevents the spread of fire and the collapse of
the building (Buchanan & Abu, 2017). Preventive protection measures include the
use of safe, i.e. fire-resistant materials, wooden furniture (wood has a slower burning
process), fire-resistant constructions, ensuring a safe exit and entrance to the build-
ing, as well as fire extinguishing agents. Smoke suppression devices should be avail-
able in every residential building, as the majority of fire deaths occur as a result of
suffocation rather than direct exposure to flames (Chow, 2004).

According to Hall (Hall, 2000), protection and early warning systems play
a significant role in reducing the consequences of fires, including smoke detection
systems, automatic fire extinguishing systems (sprinklers) and the use of non-
combustible materials in construction. However, special safety equipment such
as alarms, although designed to give residents enough time to leave the building,
is not enough; the safety of the residents to the greatest extent depends on them-
selves, whether people are ready to react when a fire occurs (Hall, 2000). Alarms
are devices that indicate a situation that requires immediate action and usually
send a call for evacuation. There are two types of alarm systems: simple and com-
plex. The basic function of simple systems is to warn and alert the residents, while
complex systems are networked with certain fire departments to which a direct
signal is sent in the event of a fire (OSHA, 2015). Examples include: manual pull
stations, sprinkler detectors, smoke detectors, heat detectors, flame detectors, op-
tical detectors, carbon monoxide detectors, dry chemical fire extinguishing sys-
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tems, wet chemical fire extinguishing systems, carbon dioxide detectors and other
gas detection systems ( OSHA, 2015).

The fire protection strategy for tall buildings is fundamentally related to
the function of time. It contains two basic components: the time required to exit
and the performance of the building. Building performance includes the structure,
i.e. the construction of the building and the equipment that mitigates the spread
of fire. Building performance refers to the amount of time a building can withstand
the effects of a fire without collapsing while remaining functional. The time as-
sociated with evacuation is usually expressed in minutes, while the structural com-
ponent is measured in hours. The risk occurs when these two times overlap, that
is, if the building collapses during evacuation, as was the case with the World
Trade Center (Cowlard, Bittern, Abecassis-Empis, & Torero, 2013).

Research conducted by Juneja (Juneja, 2005) indicated the impact and im-
portance of a functional fire protection system in residential buildings. Namely,
residential buildings recorded the highest percentage of deaths due to fire (95%),
the highest percentage of injuries (80%), the highest percentage of incidents (72%)
and the highest level of property losses (59%) due to fire. In residential buildings,
there are fire protection systems that control the growth of fire and the spread of
smoke, such as ventilation systems, heating systems, smoke extraction systems
and sprinklers. Regular maintenance of these systems is crucial if we want reliable
activation in the event of an accident. For example, a sprinkler system can signifi-
cantly reduce the effects of a fire by suppressing and controlling the fire. Statistics
show that fire deaths are reduced by 81% in residential buildings that have a
sprinkler system compared to those that do not (Xin & Huang, 2013). Fire sprinkler
systems enable early fire detection, control and extinguishing. If properly installed
and maintained, fire sprinkler systems are extremely useful in fighting fires. Along
with them, it is important to mention the system of fire hoses that supply water for
manual fire extinguishing in large buildings. Water is supplied to these systems
automatically or via a water supply connection. These systems are extremely im-
portant when it comes to the response of the fire crew inside the building itself,
while their absence can have catastrophic consequences (OSHA, 2015).

In residential buildings, both active and passive protection measures are
used. Active fire protection systems include automatic fire detection and fire sup-
pression systems, while the main purpose of passive systems is to try to slow the
spread of fire. The goal of using the fire protection system is to keep the tempera-
ture in the building below the critical temperature during the fire (so that the elec-
trical installations and the structure itself are not endangered), but also to contain
the fire in the part where it broke out and prevent further spread (Mréz, Hager, &
Korniejenko, 2016). In order to improve active protection systems, Chow proposes
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the development and implementation of new technologies for detecting and sup-
pressing fire and smoke, equipment for faster movement of firefighters and res-
cuers, as well as the implementation of water networks in urban areas for
firefighting purposes (Chow, 2004).

The safety of residential buildings is measured by the time it takes to
evacuate all occupants outside the building. The shorter the evacuation time, the
safer the building is considered. The height of many modern buildings today, com-
bined with the limited number of vertical exits, increases the time necessary for
evacuation. Therefore, the stairs must be designed as a safe zone that will provide
residents with safe evacuation and transition from endangered places to a safe
zone. For any fire rescue operation to be successfully carried out, the stairwell
must remain free of smoke and heat, and the building structure must be solid, tak-
ing into account the time the residents spend in the stairwell during evacuation.
Without adequate protection and adequate stair width, when smoke spreads
through the building and corridors, evacuation becomes almost impossible. A
common method of ensuring that a stairwell is protected from smoke ingress is
the installation of a pressure maintenance system (Cowlard et al., 2013). Modern
architecture is characterized by glass structures, which could create additional
problems in the event of a fire. Cracking and falling of glass due to high tempera-
tures would only increase the flow of oxygen and thereby accelerate the combus-
tion phase, which would lead to greater material damage and human losses (Chow,
2006). One of the solutions in limiting fires is the use of different materials in
construction, such as concrete and plaster. However, although concrete is con-
sidered a good insulating barrier, in cases where it is dense and impermeable, it
can lead to explosive cracking due to fire. Another group of protective materials
are ablative materials used to protect steel structures (Mroz et al., 2016).

The requirements that residential buildings must meet in China in terms
of fire protection are as follows: passive construction - use of fire-resistant ma-
terials, means of escape and means of access; active protection systems known as
fire service installations - alarms and other fire detection systems, fire suppression
systems, smoke management systems, auxiliary systems such as basic supply and
emergency lighting systems (Chow, 2006). In 16 federal states in Germany, the
obligation to introduce smoke detectors has been introduced to reduce the risk of
fire in residential buildings. The analysis indicates that the implementation of this
measure contributes to saving lives. To analyze the effectiveness of this measure,
fire risks are compared before and after the introduction of the obligation to install
smoke detectors, and the results should be verified when the practice is transferred
to other countries (Festag, 2020).
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In order to improve the efficiency of residential fire detection systems,
certain authors (Seebamrungsat, Praising, & Riyamongkol) designed and proposed
a special building fire detection system. The system uses HSV and YcbCr color
models with the ability to distinguish orange, yellow and high light from the back-
ground. The HSV color model is used to collect color and light information, while
YcbCr is used for light detection and analysis, as it distinguishes bright photos
more effectively than any other model. Fire growth is checked based on different
frames. The authors state that this system detects fire much faster by tracking and
analyzing light, and the end result is a significant reduction in loss of life and
property. The accuracy of this system has been experimentally verified to be more
than 90%, proving its effectiveness and usefulness. Hagen studied whether a sys-
tem of gas sensors and thermocouples was capable of detecting and distinguishing
between different types of fires. Research results show that a gas sensor system
is capable of detecting a fire faster than a smoke detector system, without an in-
creased false alarm rate. In addition, the gas sensor system is able to distinguish
between raging fires and smoldering fires and detect sources of disturbance
(Hagen & Milke, 2000).

EDUCATION IN THE FIELD OF FIRE PROTECTION AND TRAINING

Unless disaster plans, like those for any other type of rescue operation, are
tested in various training programs, made comprehensible to the general public, sup-
ported by adequate resources, and updated as necessary, they will be ineffective. The
acquisition of emergency capabilities by ordinary people is a sign of civic and cultural
progress, but the most important factor of all is disaster preparedness (Masellis, Fer-
rara, & Gunn, 1999; Cvetkovi¢ & Proti¢, 2021). The importance of advanced disaster
preparedness is reflected in saving lives, reducing injuries, preventing damage to
property and critical infrastructure, while allowing communities to recover more
quickly (Kagawa & Selby, 2012; Petal & Izadkhah; Shaw, Shiwaku, & Takeuchi,
2011). One way to reduce the negative impacts of disasters that is gaining importance
is disaster education, which includes education about disaster risks, mitigation strat-
egies, and preparedness (Johnson, Ronan, Johnston, & Peace, 2014).

Disaster education should not be limited to school students but should be
promoted among families and communities. When developing and providing dis-
aster education programes, it is necessary to take into account the needs of all popu-
lation groups and their level of preparedness for disasters. In addition, having a
network to share current disaster-related information within and outside the family
is of great importance (Jung, Kim, & Choi, 2020). The combination of theoretical

101



Cvetkovic, Proti¢ and Stefanovic Integrated fire disaster risk reduction...

and practical activities in school, family, community and self-education programs
seems to achieve the best results (Codreanu, Celenza, & Jacobs, 2014; Cvetkovi¢
& Proti¢, 2021). Certainly, based on the fact that children are the most vulnerable
group in society, disaster education today prioritizes ways to improve their level
of resilience and transfer information to reduce disaster risks in their homes (Lid-
stone, 1996; Ronan, Alisic, Towers, Johnson , & Johnston, 2015). According to
the results of some studies, people never forget what they learned at an early age,
therefore it is very useful for people to learn disaster prevention and risk reduction
methods in childhood (Collymore, 2011). In addition, children are able to spread
messages throughout their society, starting with their parents. Since more than
half of the population in many developing countries is under the age of 18, it is
possible to convey vital information to the majority of the population through the
knowledge, skills and enthusiastic motivation of children. In this regard, it is im-
portant to note that the level of acceptance of children by parents in these countries
is generally high (Izadkhah & Hosseini, 2005).

Although school fires are a public concern due to the increased incidence,
injuries and deaths of students, as well as the destruction of property, they appear
to be inadequately prepared for fire disasters (Gichuru, 2013). The safety of school
buildings is useful for disaster reduction in the short term, while disaster education
can play a crucial role in developing a culture of disaster reduction in the long
term (Shiwaku & Fernandez, 2011; Shiwaku, Shaw, Kandel, Shrestha, & Dixit,
2007). Depending on conditions and time, family or school staff may provide first
aid and direct the evacuation of children to safety; therefore, the education of
children depends entirely on the education of families and schools (Bosschaart,
van der Schee, Kuiper, & Schoonenboom, 2016). There is a need to provide dis-
aster mitigation knowledge, especially in primary school, and to develop a "safety
culture" (Winarni & Purwandari, 2018). According to the results of the study,
which indicated the unpreparedness of secondary schools, Gichuru et al. (Gichuru,
2013) recommended the school management to consider adding fire extinguishing
equipment to be adequate, as well as its regular inspection; fire extinguishers
should be easily accessible, windows should not be barred, exits should be clear
of obstacles, fire extinguishers should be enlarged and doors should open out-
wards. In addition, head teachers, teachers, non-teaching staff and students should
be familiar with the evacuation plans, all stakeholders should be reminded of the
evacuation plan, assembly points should be identified and stakeholders informed,
schools should have alarm procedures and multiple assembly areas in case of fire.
Finally, all stakeholders should be trained in fire safety (Gichuru, 2013).

In recent years, Japan has recognized the importance of disaster prevention
education at an early age and has developed disaster prevention training manuals for
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primary and secondary schools. There are some educational programs, such as work-
shops, drills and maneuvers, operational trainings and preventive measures aimed
at children in the community (Aldrich & Benson, 2008). Winarni (Winarni & Pur-
wandari, 2018) proposed the integration of a mobile learning application in a primary
school that could improve disaster risk reduction capability. An experiment he con-
ducted shows the impact of an educational mobile application on students' under-
standing of disaster preparedness. In 2016, interactive exercises were conducted in
China and the Philippines as part of the "Save the Children" project, during which
they were taught life-saving skills. In China, on this occasion, a learning day was or-
ganized in three schools, where children learned about the importance of prepared-
ness for responding to disasters. Students had the opportunity to experience
earthquake simulation and fire evacuation and to learn practical skills, such as pre-
paring a first aid kit (Cvetkovi¢, 2019). New Zealand and the USA are countries that
have prioritized the education of children at the national level, and for this purpose,
various programs have been created that find their application in formal, informal
and activities in the local community (Tuladhar, Yatabe, Dahal, & Bhandary, 2015).

When it comes to young adults (18-24 years old), the involvement in un-
safe fire behavior is extremely high. Examining the opinions of students at two
New Zealand universities about the problem of unsafe behavior and fire use
among young adults, as well as the best ways to engage this group in safe fire be-
havior, some differences were found between those participants who engaged in
unsafe behavior and those who did not, although both groups were similar overall
(Lambie, Best, Tran, loane, & Shepherd, 2018). Therefore, the authors concluded
that campaigns aimed at young adults are likely to be most successful. Young
adults' suggestions for ways to better engage youth in fire safety behavior include
better fire safety education, campaigns that highlight the negative consequences
of fires, use of fire victims in campaigns, campaigns specifically aimed at young
adults, and the use of TV advertising and Facebook (Lambie et al., 2018). Existing
literature also suggests that campaigns for young adult populations should be
grounded in research and theory, using strategies such as humor, positivity, peer
influence, and social norms interventions (Lambie et al., 2015).

Nowadays, among the various methods of education, simulations stand
out as one of the most valuable, because they enable users to face real uncertainties
and pressures that accompany the decision-making process in all phases of pro-
active and reactive prevention or mitigation of disaster risks (Cvetkovi¢ &
Martinovi¢, 2021; Cvetkovi¢ & Andri¢, 2019). The purpose of disaster simulation
is: to provide knowledge about the dangers of disasters; increasing disaster aware-
ness; checking the readiness of procedures and equipment for disaster manage-
ment and reducing the number of victims if a disaster actually occurs (Gunawan
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et al., 2019). Fire situations, especially in an enclosed space shared by a large
number of people, are characterized by severe limitations in fire-rescue activities
due to the rapid growth of fires and difficulties related to ventilation and provision
of evacuation routes (Cha, Han, Lee, & Choi, 2012), as and the onset of mental
confusion of the population, that is, the so-called "disaster personalities" that must
be overcome with experience (Kim & Han, 2018). Complete training for such
conditions, which includes reproducing real fire situations, requires enormous so-
cial/economic costs, as buildings or roads would have to be closed or new build-
ings constructed for training purposes, as well as the possibility of toxic gas
poisoning and structural collapse during process. This is precisely why virtual
reality-based fire training simulators are critical, providing the general public or
inexperienced firefighters or commanders with a broad first-hand experience so
that they can make quick decisions and respond safely and organizedly in real-
world fire situations (Cha et al., 2012).

The virtual reality fire disaster prevention training system proposed by
Ooi et al. (Ooi, Tanimoto, & Sano) consists of evacuation drills, fire training, and
comprehensive training. First, VR evacuation drills allow users to learn by gaining
experience in fire evacuation methods. Second, users can undergo firefighting
training in virtual reality by gaining experience in extinguishing methods. Finally,
in general training, users can experience mock fire training based on knowledge
gained in evacuation and fire drills. They conducted an experiment by dividing
the participants into two groups: one group was trained using existing methods
with the use of teaching materials, while the other was trained using the proposed
method. They then conducted a comprehensive training and evaluation to inves-
tigate whether this system demonstrated an improvement over existing teaching
methods. The results showed that the proposed system achieved better results in
terms of attention, relevance, confidence and user satisfaction. Furthermore, for
the groups trained with the proposed system, the average player evacuation risk
during VR comprehensive training was -6.45 p, the fire start time was -10 s less
and the user could act safely and quickly against disasters (Ooi et al .). The find-
ings of the study conducted by Huseyin et al (Huseyin & Satyen, 2006) also show
the importance of fire safety training in improving people's knowledge of fire
safety and their response in the event of a fire which could lead to a reduction in
fire casualty rates. Namely, by examining 158 participants between the ages of
18 and 80, they determined that fire protection training increases the level of
knowledge about fire safety and the accuracy of fire response. In addition, middle-
aged adults responded more accurately to fire than younger and older adults (Hu-
seyin & Satyen, 2006) (Cvetkovi¢ & Proti¢, 2021).
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Tan and colleagues (Tan et al., 2017) investigated disaster preparedness
among students at 10 different universities in southern China and found that stu-
dents expressed a high desire for disaster preparedness knowledge (85.5% of stu-
dents expressed a desire for a systematic course for disasters, while 75.4%
expressed willingness to attend such a course), especially for rescue skills. The
authors therefore concluded that there is a need for systematic disaster courses
focused on rescue skills at all universities, as well as the need to conduct semester
exercises for disasters in order to improve education and preparedness. This is
particularly important when considering research on the evaluation of the eftec-
tiveness of educational interventions to increase knowledge about fire risk reduc-
tion. Namely, Chan and colleagues (Chan et al., 2018) based on the analysis of
questionnaires before, immediately after and 17 months after the intervention de-
termined that the knowledge about using a fire blanket, calling the correct tele-
phone number for emergencies, turning off unused electrical devices and not using
of water for extinguishing electrical fires immediately improved after the inter-
ventions. Also, respondents demonstrated a better understanding that fire blankets
can fight fires if used appropriately, and that knowledge was maintained at 17
months (Chan et al., 2018). An example of the introduction of such courses is Ok-
lahoma State University, which offers two required fire courses annually, in which
more than 600 students have enrolled and actively participated (Weir). On the ter-
ritory of the Republic of Serbia, in the organization of the Scientific and Profes-
sional Society for Risk Management in Emergency Situations, a large number of
online courses are organized, which, among other things, include the acquisition
of knowledge about firefighting tactics (https://upravjanje-rizicima.com/online-
kursevi/). Research findings by Lee et al. (Lee et al., 2018) indicate the effective-
ness of online fire prevention training and education in China. Given the
vulnerability of hospitals to fires, challenging evacuation, and the fact that face-
to-face fire prevention and evacuation training can take healthcare workers' time
away from patient care, they found that this type of fire training can effectively
improve healthcare workers' knowledge of fire prevention and evacuation.

PREPAREDNESS FOR DISASTERS CAUSED BY FIRES

Despite individuals and households reporting awareness of various risks
(Perez-Fuentes, Verrucci, & Jofte, 2016), adoption of preparedness measures re-
mains low, even in high-risk regions (Joffe et al., 2019), thereby increasing the
likelihood that they will suffer the cascade of adverse effects that follow a disaster
(Perez-Fuentes et al. 2016). This is precisely why citizen participation is recogni-
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zed as key to all four phases of emergency management (mitigation, preparedness,
response and recovery), while the responsibility of local governments is based on
the promotion of authentic citizen participation in all phases (Wu, Chang, & Tso,
2016). Personal emergency preparedness can be defined as a set of knowledge,
skills, trained behavior as well as appropriate equipment to deal with emergency
situations until professional help is present (Goersch & Werner, 2011).
Numerous fires in buildings have confirmed the importance of residents’
behavior for survival (Kobes, Post, Helsloot, & Vries), while the presence of fire-
fighting equipment in the household is one of the more significant indicators of
fire preparedness (Stumpf, Knuth, Kietzmann, & Schmidt, 2017). Even if an at-
tempt to extinguish the fire is not possible or successful, timely detection of smoke
is life-saving. That is why, based on the importance of smoke detectors in saving
lives, warning residents of fire, and reducing property damage if detected early,
"Smoke Detector Day" is celebrated in Germany. Since the start of the campaign
to promote the use of smoke detectors in Germany in 2000, smoke detectors have
been installed in approximately 50% of German households, and annual fire deaths
have been reduced by half (Stumpf et al., 2017). In the US, the frequency and se-
verity of wildfires has led agencies, such as the US Forest Service, to encourage
residents to protect their homes, property and communities by adopting Firewise
recommendations, while their adoption has been linked to the following influencing
factors: fire experience, familiarity with the Fire Protection Plan and a high level
of risk perception for their community (Wolters, Steel, Weston, & Brunson, 2017).
A survey carried out in Nigeria covered 43 public buildings and 108 resi-
dents and found that banks, buildings and hospitals pay the most attention to the
provision and maintenance of fire protection equipment. The study also found that
nearly 52% of respondents had poor knowledge of the use of safety equipment and
concluded with the recommendation that existing fire safety legislation should be
implemented and building residents should participate in training on fire safety, first
aid in disaster and evacuation process (Adeleye, 2020). According to Cvetkovi¢
(Cvetkovi¢, 2020), in order to improve the safety and preparedness of citizens to
react in the event of a fire, they should be educated on how to use fire extinguishers.
As a preventive measure, it is necessary to secure flammable materials in basements,
attics, corridors of buildings and households. Before leaving the household, it is
necessary to check whether all electrical devices are switched off, especially if a
long stay outside the residential building is planned. Also, an important prerequisite
for protection is the regular maintenance of evacuation passages (Cvetkovi¢, 2020).
In a similar study conducted in Tanzania, fire preparedness was examined
in terms of the presence of fire-fighting equipment, knowledge and awareness
among building users about their use. On that occasion, it was determined that
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the distance of the fire department is one of the most important factors that in-
fluence preparedness and response in emergency situations (Sierra, Rubio-
Romero, & Gémez, 2012). More than half of the respondents (51%) of the
mentioned study did not know how to handle firefighting tools and equipment;
91% of the respondents indicated that the lack of training and insufficient orien-
tation in the building are the reasons for the lack of knowledge about emergency
response; another important element examined by the study is whether respon-
dents would seek help in the event of a fire. It was noted that as many as 81.5%
of respondents do not know the number of the fire department; 63% of respon-
dents answered that their first instinctive reaction would be to flee the scene of
the accident, while only 22% answered that they would seek help from the fire
department (Kobes, Helsloot, De Vries, & Post, 2010). The study conducted by
Kihila (2017) focuses on the number of residents in buildings, the presence of
combustible materials and the accessibility of a given facility. Namely, it was dis-
covered that 40% of the buildings were occupied by a larger number of people
than expected, 30% of the buildings had firefighting units that were not in oper-
ation, 50% of the buildings had a storage of flammable material, and 90% of the
buildings hosted events that gathered more than 100 people in one place, 70% of
the buildings did not have enough water to extinguish the fire, and 50% of the
buildings did not have easily visible access points for the fire department.
Community-based approaches to disaster preparedness are linked to a politi-
cal trend of valuing the knowledge and capacity of local people and represent an in-
creasingly important element of disaster management and risk reduction strategies
(Allen, 2006). Disaster management agencies invest varying levels of resources in
communities to prepare for a range of hazards. Ryan et al. (Ryan, Johnston, Taylor,
& McAndrew, 2020) apostrophize the importance of the combined use of a wide
range of behavior change techniques, including face-to-face community engagement,
as part of the overall effort that Disaster Management Agencies should undertake.
In order to develop an integrated disaster management strategy, which
motivates the contribution of citizens and households to fire risk reduction, insight
into fire risk mitigation behavior is crucial. Troy (Troy, Carson, Vanderbeek, &
Hutton, 2008) highlights a local database that provides a variety of resources, such
as physical, informational, and human, for use in response as a critical component
of disaster preparedness. Also, he emphasizes that maintaining such a base can
become a joint responsibility of non-governmental organizations in the commu-
nity and public and private community organizations. This process is of great im-
portance both for mobilizing resources and for assessing local knowledge and
resources and raising awareness in the community. The author concludes that com-
munity-based disaster preparedness is strengthened by a combination of appro-
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priate information technology and collaborative relationships between NGOs and
community-based organizations (Troy et al., 2008).

Preparedness studies highlight various programs for fire mitigation, the
purpose of which is to increase the awareness of the population and work to mini-
mize the chance of damage at the personal and community level. In this regard,
installing a fire-resistant roof, creating a defensible space around the house and re-
ducing the fuel load in the community are recommended as part of the efforts that
residents can take to deal with potential fire hazards (Robinson, 2012). Mileti (Mi-
leti, 1999) points to the importance of community examples and sustainable hazard
mitigation in terms of moving from emergency management to local responsibility
and capability. Also, numerous other advantages of participatory processes are
mentioned, such as providing the possibility of generating and distributing informa-
tion, developing a sense of community and ideas. An analysis of the various aspects
of preparedness and response to the severe fires in Victoria in 2009 suggests that
community fire safety programs should emphasize the risks associated with staying
in to defend property, and how people should prepare to leave the city safely if a
fire threatens (McLennan , Elliott, Omodei, & Whittaker, 2013).

Programs in Australia, such as Community Fireguard and similar, aim to
improve the knowledge of neighborhood groups about fire preparedness and prop-
erty protection (Gibbs et al., 2015), while in Canada's Jasper National Park, resi-
dents of cottages around Lake Edith actively participate in the work of bees to help
Parks of Canada manage fuel around their community (Gilbert, 2007; McGee,
2011). A significant example in America is the national Firewise Communities pro-
gram, designed to encourage residents of fire-prone areas to take measures to re-
duce the risk of fire in their homes and neighborhoods, by educating people on the
basics of fire behavior and adaptation, or protection from them. Given that many
homes are within 100 meters of other homes and properties, getting neighbors to-
gether to agree on a plan of action and take certain safety steps is crucial to effec-
tively reducing the risk of house fires in the community. In order to achieve the
goal of the program, a number of methods are used, such as Firewise Community
workshops, public education and an interactive website (Steinberg).

In addition to participating in community efforts to protect their homes,
the program also encourages individual owner behaviors, focused primarily on
landscaping and construction, followed by emergency and evacuation planning.
Within 200 feet of the home, called the home's ignition zone, there are three sep-
arate zones, each with its own specific recommendations for reducing or elimin-
ating ignition hazards. The zones closest to the home require the most decoration
and maintenance. Recommendations include thinning and spacing of shrubs and
trees, removing dead leaves, needles and branches, using stone and brick near the
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foundation of the house rather than mulching, creating fuel breaks such as drive-
ways or paths, and many others. When building or renovating a home using Fire-
wise techniques, homeowners are encouraged to plan their construction with
consideration of the home's immediate surroundings. Homes that are exposed to
more fuels and combustible materials will be more susceptible to fires and will
have a greater need for non-combustible and fire-resistant building materials. The
most important places to use fire resistant materials are on the roof, exterior walls
and additions such as decks and porches (Wolters et al., 2017).

Residents of homeowner associations and small communities interested in
improving fire protection work with state forest and fire officials and follow a simple,
flexible process to become recognized as Firewise. To date, more than 700 commu-
nities in 40 states have been recognized as Firewise Communities/USA sites. There
are also certain conditions they must meet in order to maintain their status, such as
conducting annual mitigation work, holding Bonfire Day and documenting their ac-
tivities. The template initially required communities to take four steps: complete a
community assessment and create a plan; form a Firewise Board; hold a Firefighter's
Day; invest at least $2 per resident in local fire mitigation projects annually. Each
community develops its own protection plan in collaboration with community leaders,
agency staff and professionals, and is responsible for its implementation (Steinberg).
The ultimate goal of any Firewise landscaping project is to create a defensible space.
The program offers instructors and videos that guide homeowners on what materials,
plants, and landscaping will make their homes the most fire-safe (Wolters et al., 2017).

Starting from the need to research the factors that influence the success and
failure of various community-based programs, Kyle and colleagues (Kyle, Theodori,
Absher, & Jun, 2010) found that those who are most connected to their homes and
community will be most inclined to adopt the recommendations for protection. They
observed that dimensions of home attachment most strongly predicted activities
centered in and around the home, while community attachment more strongly pre-
dicted community-based activities. By studying three different community prepared-
ness programs, McGee and colleagues (McGee, 2011) identified three main reasons
for participating in them: fire experience, agency involvement, and personal and
family protection. In addition, Ojerio and colleagues (Ojerio, Moseley, Lynn, &
Bania, 2011) found that socially disadvantaged communities were less engaged in
federal fire mitigation efforts than other less disadvantaged communities. This find-
ing supports the possibility that the factors that increase vulnerability are the same
ones that limit access to power and resources. However, the researchers were unable
to document an empirical explanation for this absence of mitigation activity. In this
sense, more research should specify the reasons why the socially vulnerable popu-
lation does not participate in fire mitigation activities (Ojerio et al., 2011).
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TACTICAL ELEMENTS OF RESPONSE TO DISASTERS
CAUSED BY FIRES

An essential element of building fire safety in residential units is the train-
ing and education of their residents. A building may have the latest fire prevention
and extinguishing devices installed, but if the residents ignore the warning signals,
do not know how to operate the devices, and do not know which behaviors are de-
sirable and which may put them in greater danger, even the latest technology will
not help and benefit them if a fire occurs (Nyankuru, Omuterema, & Nyandiko,
2017). The three key aspects of fire protection management are: education and
training of residents in high-rise residential buildings; implementation of protection
and rescue and evacuation programs; providing clear signage indicating fire exits
and the location of firefighting equipment (Prashant & Tharmarajan, 2007).

The ability of individuals to respond to a fire depends on whether they are
able to notice the warning signs of danger and make the correct and effective deci-
sions that will help them survive the fire with little or no harm to health and prop-
erty losses. It was found that in the early moments of a fire, residents smell smoke
or hear an alarm, but react with a delay. At the very beginning, the person does
not assess that he/she is in danger, ignores the situation or looks for an explanation
for the phenomenon. Such responses often lead to delayed evacuation or protec-
tion measures (Tancogne-Dejean & Laclémence, 2016). According to the authors
(Tong & Canter, 1985), human behavior is influenced by other individuals, build-
ing construction and fire effects. The mentioned authors also point out three strat-
egies for surviving a fire. The first strategy involves trying to extinguish the fire,
the second strategy refers to seeking shelter and waiting for help to arrive, while
the focus of the third strategy is evacuation. The most important aspect of the se-
curity of a building is the possibility of a safe exit. An important prerequisite for
protection is that the plans and equipment available to the building enable an in-
dependent and adequate response from the building's occupants (Kobes et al.
2010). The same authors claim that people's behavior is based on the perception
of the situation. In the first moments of a fire, building users rely only on their
own resources or on the people they are surrounded by. The response of people
in the first moments of fire is a decisive factor for survival (Kobes et al. 2010).

Phases of evacuation: a) confirmation of the warning signal - the percep-
tion of risk determines the reaction. Although fire and smoke are clear indicators
of danger and the need for evacuation, people continue with their daily activities
and wait for other people to initiate action before joining in (Graham & Roberts,
2000); b) decision-making - the users of the building are evacuated using the usual
routes, mainly the main exit from the building (Guyléne Proulx, 2003); ¢) the
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movement phase - by examining the incidents during this phase, the results show
that people are facing smoke and those who tried to evacuate that way stated that
they had to change direction or go back from where they started because of breath-
ing problems, reduced visibility, fear and other reasons (Proulx, 2003).

The higher the level of perceived risk, the faster the residents will make a
decision to take protective actions such as evacuation (Kinateder, Kuligowski,
Reneke, & Peacock, 2015). On the other hand, when the threshold of perceived
risk is low, residents may exhibit passive behavior, pretending that the situation
does not pose a threat (Kuligowski, 2013). This leads to the conclusion that the
perceived risk is directly related to the response time, i.e. taking action. Once the
decision to evacuate is made, the movement time is determined by the choice of
exit path and evacuation speed. The speed of evacuation is determined not only
by the degree of mobility, but also by the level of perceived risk. For example,
residents will move more slowly and leave the building more calmly if they feel
that the situation is relatively safe, but if the situation they are in is life-threatening,
they will leave the building much faster (Choi, Lee, Park, & Lee, 2018).

Firefighting as an individual response is most prevalent in housing units
to which individuals are emotionally attached or economically involved. In a study
conducted by Bryan (Bryan, DiNenno, Drysdale, & Beyler, 2002), of the 208 fires
included in the study, 167 fires (80%) were not reported to the fire department.
The reason for this is that most of the unreported fires were extinguished by the
occupants of the building where the fire broke out, and whose neighbors came to
their aid. In the evacuation model, the time needed for vulnerable categories to
make a decision (response time) and the time needed to leave the building (move-
ment time) in different conditions were examined. This process consists of three
basic elements: risk perception, the ability to find a way out, and the speed of
evacuation (Choi, Lee, Hwang, Park, & Lee, 2020). An interesting finding is that
in 20% of cases the victim had the opportunity to evacuate, but chose not to do
so. The majority of cases are where residents try to put out the fire instead of
evacuating (82%), trying to save other residents or pets (9%), or calling the fire
department before evacuating (9%). The reason behind this is that people are un-
able to predict the speed of fire spread and therefore overestimate the time they
have available (Fridolf & Nilsson, 2011).

Unforeseen events, such as fire, can cause a higher fatality rate when there
are vulnerable categories of occupants in the building. Vulnerable categories are
those categories that are more susceptible to the negative impact of high-risk situ-
ations due to their inability to implement the proposed measures during evacuation
(Oppenheimer et al., 2015). In a study conducted by Rubadiri (Rubadiri, 1994),
statistics indicate that a significant number of fire victims suffered from some
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type of disability. In this context, disability is related to a person's physical and
mental condition that affects their ability to react in case of danger (Rubadiri,
1994). The elderly are most at risk due to poor mobility, rapid fatigue, confusion,
impaired vision and hearing. In addition, older people often refuse to evacuate
their homes (Jenkins, Laska, & Williamson, 2007). According to the results of
one of the surveys conducted by Choi et al. (Choi et al., 2020), respondents con-
sider the elderly (64.3%), the hearing impaired (80.6%) and the mentally retarded
(75%) as those who are most likely to fail when evacuating from a fire-affected
building because they will not be aware of the danger.

The Resident Movement Decision Model divides building users into two
basic groups in the event of a fire and suggests two basic ways of responding for
each group: people stay where they are; people are moved to a safe area inside or
outside the building. The authors suggest which strategies are best for which group
of residents, ways of adapting plans when situations develop in an unexpected di-
rection (Groner, 2016). Studies conducted by Proulx (Guyléne Proulx, 2000) show
that it should not be expected that the activation of the alarm alone will alert all
residents, that it will encourage them to take immediate action, initiate evacuation
and leave enough time to leave the building safely. Complementary elements,
such as voice messages, staff instructions, conducted training, and a well-designed
and implemented fire safety plan, significantly increase the likelihood that resi-
dents will respond quickly and appropriately in the event of an emergency (Proulx,
2000). Persons who are exposed to the greatest risk of fire should be prioritized
when providing information on the necessity of taking certain measures and ac-
tions, while persons whose lives are not endangered may be required to wait for
further information. When it is considered that people are safe in a certain place,
they should be informed not to leave the given space, because by doing so they
would potentially put themselves in danger (Proulx & Sime, 1991). In dangerous
situations, making bad decisions is more likely. Timely and adequate guidance is
therefore crucial in helping people to safely escape from dangerous situations (Li
et al., 2010). Bryan et al., 2002 investigated gender differences in responses to
fire. Respondents were offered four options: "Save the family," "Find the source
of the fire," "Call the fire department," and "Use a fire extinguisher." The results
of the research show that men were more oriented towards firefighting activities,
while women's first reaction was to evacuate and call the fire department. In 14%
of men, the initial reaction was to find the source of ignition (in women, 6%),
while in women, evacuation of other family members was the first reaction (11%).
In men, that number was significantly lower (3%) (Bryan et al., 2002).

In case of emergency situations caused by fires, building occupants have to
get to a place of safety, which is assisted by evacuation behavior. In that process,
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two periods are distinguished that make up the evacuation of users from buildings:
the pre-evacuation period - which consists of the pre-alarm phase, the information
seeking phase and the response phase in which initial protective measures are taken,
and which ends with the decision to evacuate when it occurs second period; and the
evacuation period. A crucial point in the pre-evacuation period is people's decision
to evacuate, which is influenced by risk perception and other human factors (Kina-
teder et al., 2015). That is why numerous studies have investigated the perception
of fire risk in the context of building evacuation, in order to improve the evacuation
process. For example, Qin et al. (Qin & Gao, 2019) found that the process of inter-
preting fire cues is influenced by several factors, including the characteristics of fire
signs, the architecture of the building where the fire occurs, and personal character-
istics. Interpretation also significantly influences decision-making and response be-
havior (Qin & Gao, 2019). The interpretation or perception of risk is influenced by
psychological, social, physical, political (regulatory and normative) and cultural
factors, while the dominant factors are the role of trust, human environment (every-
day and extraordinary), physical environment (building) and safe climate in in which
the event takes place (Tancogne-Dejean & Laclémence, 2016). The importance of
researching the perception and behavior of people in the conditions of fire disasters
in order to achieve an adequate evacuation strategy is also shown by the fact of the
number of injured persons in attempts to evacuate from floors above the fire level,
while those who waited for help from firefighters on the spot and received it were
saved (Mousavi & Kariminia, 2021). It was shown that evacuees compared to non-
evacuees thought and talked more about the fire. Evacuees also mentally traveled
back and relived the disaster; they saw the fire, heard its sound, smelled it more and
felt more agitated, angrier and emotionally stronger. Furthermore, compared to non-
evacuees, evacuees estimated that their life and worldview had changed as a result
of the disaster that befell them (Knez et al., 2021).

Given that the U.S., especially the American West, has seen a tremendous
number of fires since the mid-1990s, some of the efforts of government agencies
that have begun to pay attention to homeowners in fire-prone areas include improv-
ing risk communication and understanding the way residents perceive risk (Vande-
venter & Vandeventer, 2012). Martin et al. (Martin, Martin, & Kent, 2009) indicated
in the results of their analysis two significant factors that have a direct impact on
the risk reduction behaviors undertaken by homeowners: beliefs in their own ability
to face the danger and permanent or seasonal employment, while subjective knowl-
edge and locus of responsibility have an indirect effect on risk reduction behavior.
These latter effects are mediated through individuals' risk perception. There is a sig-
nificant impact of the feeling of powerlessness of those who have experienced a
disaster on the prevention of taking action (Fernandez, Tun, Okazaki, Zaw, & Kyaw,
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2018), as well as the perception of responsibility (Roth, 2015) as one of the most
important factors for mitigating and minimizing damage in the event fire.

CONCLUSION

Improving the level of fire safety is a complex issue that requires a com-
prehensive and multidisciplinary approach. In addition to a high level of profes-
sional commitment, the absolute and total support of society is also needed, as
well as serious and unequivocal political commitment. In order to improve the
level of fire safety in the country, the approach "from top to bottom" must be
changed, in other words, in order to achieve this goal, one must first start from
changes at the individual level. In order for the country to be able to respond to
the challenges, risks and threats it faces, it should follow examples of good prac-
tice from around the world and apply them in accordance with the needs and ca-
pabilities of the country.

With this aim, many international organizations and platforms have been
established that provide the exchange of information, experiences, knowledge and
practices in the field of fire protection. In addition to monitoring the implementation
of the law on fire protection, normative and technical standards, regulations and
plans, it is necessary to work on improving the technical equipment of the fire-res-
cue service, as well as the professional competencies of members of those services.

The first step in building an effective protection and rescue system is the
introduction of subjects related to fire safety in educational institutions. Through
curricular and extracurricular activities, it is necessary for children to be intro-
duced to protection measures and ways of implementing these measures in every-
day life, both for personal protection and because of their tendency to pass on the
acquired knowledge to their family members, thereby providing indirect educa-
tion. The community, and especially the family, as the basic unit of society, has a
great role when it comes to adopting a safety culture. In Serbia, it is necessary to
continue improving legal and by-law regulations, as well as the level of control
over the implementation of legal norms. In addition, it is necessary to implement
innovative preventive measures as soon as possible, so that the development of
the protection and rescue system in emergency situations caused by fires is at the
same level of technological and social development.
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