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Abstract

According to the World Health Organization (WHO), road traffic
injuries are one of the leading causes of death worldwide, with an estimated
1.35 million fatalities each year. This alarming statistic highlights the
importance of researching the factors that contribute to road accidents and
developing effective measures to prevent them.

Temporal analysis focuses on identifying patterns of accidents related
to weather - whether it is time of day, day of the week or season of the year.

Spatial analysis, on the other hand, examines the geographical distribution
of road accidents. This can help identify accident hotspots, such as specific
intersections or road segments, and uncover environmental or infrastructure
factors that may contribute to higher accident rates in certain areas.

The first part of this research covers temporal analysis, explaining how
various time-based factors, such as rush hour or seasonal weather-related
factors, influence crash rates. The second part will focus on spatial analysis,
discussing how geographic factors such as road design, pedestrian activity,
and land use contribute to crash occurrence. The third part will examine how
combining temporal and spatial analysis can optimize traffic safety inter-
ventions. Through this comprehensive review, the research will demonstrate
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how these analytical approaches can lead to improvements in road safety,
reduce crash-related harm, and inform future policy decisions in transporta-
tion planning.

1. BpemeHcka aHa1u3a Ha co00pakajHu He3roIu

BpemenckaTa aHanmu3a urpa KiydHa yJjora Bo pa3oupameTo Ha cooOpa-
KajHUTE HECPEKH, OMIejKH ce POKyCHpa Ha Toa KaKO BPEMETO U MOJIEIUTE Ha
HECPEKHTE ce MEHyBaaT BO pa3nnyHu nepuoau. Co aHamm3a Ha pa3iuyHH
(hakTOpH MOBP3aHHU CO BPEMETO, KaKO IITO CE BPEMETO OJ] IE€HOT, ACHOT BO
HeJenaTa, Ce30HCKUTE BapHjalliy U TOMIMPOKUTE TPEHJOBH HU3 TOAWHHTE,
HCTpaXyBauyUTe MOXAaT Ja OTKpWjaT 3HAYajHU CO3HAHHWja KOW TH HH)Op-
MHUpaaT CTpaTeTUHTE 3a 0€30€JHOCT BO CO0OpaKajoT.

1.1. Bpeme na oenom u oen 6o nedenama

[llemMuTe Ha Hecpeku MOKa)KyBaaT pPazIU4YHM BPBOBH BO OJAPEICHU
MEpUOIN Of JICHOT U BO OJIPEJCHM JCHOBH O]l Henenata. Enen ox Haj3abe-
JSKUTEITHATE 00pacI € TorojieMaTa WHIUACHIA Ha HECPEKH 3a BpeMe Ha
coobOpakaeH MeTex - BooonuaeHo of 7:00-9:00 gacot u 16:00-18:00 wacor -
KOra cooOpakajHHOT METeX € Ha CBOjOoT BpB. OBHE MEPHOAN CE KapaKTepH-
3Mpaat co KOMOMHAIMja Ha 3roJIeMeH 00eM Ha coo0paKaj, TOKpaTKo BpeMe Ha
natyBame M (pycTpanuja Ha BO3adOT, a CETO TOA MOXeE Jla IpHUJIOHECe 3a
HOroJIeMa BepOjaTHOCT 33 HECPEKH.

JloToIHUTEIHO, Pa0OTHUTE JICHOBH, OCOOCHO TOHEICIHUK M TETOK,
MMaaT TEHJICHIMja Jla JOXKMBEaT IIOBEKe HECPEKH OTKOJIKY BUKCHIHTE.
dakTopuTe KaKo 3aMOp O IOIATUTE PAOOTHH HEIENN, BDEMEHCKHOT PUTHCOK
1 Op3ambeTo JIa ce 3aBpIIAT 33/1a4NTe YSCTOIATH BIIMjaaT Ha OJHECYBAKETO HA
B03a4OT M Ha JIOHECYBAa-ETO OUTYKHU BO OBHE ieprou. VicTpaxyBaunre cyre-
pupaart JieKa 40BeUYKHUTe (PaKTOpH KaKo MITO C€ CTPECOT, PAaCeaHoCTa U 3aMo-
POT, 3a€IHO CO 3rOJIEMEHHOT IPOTOK Ha COO0paKaj, ce KIy4HHU MpPUIOHECY-
BayH 3a 0BOj] ()eHOMEH.

1.2. Ce30HCKU U 8peMEHCKU YCT108U

OpekBeHIMjaTa Ha cO0OpakajHU HECPEKU UCTO TaKa Bapupa Bp3 OCHOBA
Ha CE30HCKHUTE M BPEMEHCKUTE YCJIOBU. BO pernoHuTe Kajie mTo Ce30HCKUTE
MIPOMEHHU HOCAT CYpPOBO BpEeMe, KakKo ILTO CE CHET, IO/ WK Maria, pu3uKOT
O Hecpekm OOWYHO ce 3rojieMyBa. BO TEKOT Ha 3WUMCKHTE MECEIH,
3aMp3HATUTE MATHUILNTA, HaMaJeHaTa BUUIMBOCT W HENOBOJHHUTE YCJIOBU 3a
BO3€EHE I0BEyBaaT /10 3TOJIEMEH PU3HK 01 cooOpakajHu Hecpeku. CIMYHO Ha
TOa, YCIIOBUTE 32 JIOXKJI MJIM Mariia BO APYTMTE CE30HW MOXKE Jia ja Hapyliat
BHIJTUBOCTA M BJICUCHETO HA TIATOT, CO3/IaBajKHU OMMACHU CPEIAMHH 32 BO3CHE.
BpemeHnckaTa aHanM3a Ha OBHE BPEMEHCKH OOpaciyd MM OBO3MOXKYyBa Ha
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TPAHCIIOPTHUTE arcHIMM W Ha EKCIepTUTE 3a 0e30eqHOoCT moaobpo Ja ja
pazbepar yrorara Ha ce30HCKaTa cocToj0a Bo ctankute Ha Hecpekn. Co oBue
MOJIATOIM, MOXKE Jla c€ pa3BUjaT NMOC(EKTHBHU NMPEBEHTHBHHU CTPATETHHU,
BKITYYHTEJIHO U MOJ00PYBamke Ha MPAKTHKHUTE 32 OAPXKYBamE Ha MaTHILTATA,
nojo0pa CUTHAIM3AIMja 32 TPEAYNPEeNyBalkh¢ Ha BO3AYUTE 33 OMACHUTE
YCIIOBM W KaMITalbl HACOUYEHU KOH eayKalldja Ha Bo3adduTe 3a 0e30emTHO
BO3EHE MPU JIOITH BPEMEHCKH YCIIOBU.

1.3. Bpemencku mpenoosu u 00120pouna aHaiu3a

Ilokpaj ¢dokycupameTo Ha KpPaTKOPOYHUTE BPEMEHCKH PaMKH,
BpPEMCHCKAaTa aHaJIiM3a BKIIy1yBa UCIIMTYBak€ HA JOJTOPOYHUTE TPECHAOBHU BO
TEKOT Ha MOBeke rofauHu wiu jaetieHnd. Co MpoIleHKa Ha MOJATOIMTE 3a
HECPEKH BO TOAOJTH TEPHOAU, UCTPAKYBAUMTE MOXAT J1a YTBPAAT AAJH
MepkHTe 32 0e30eTHOCT Ha MaTUIITaTa UMaaT TPajHO BJIMjaHUE BP3 CTarKarta
Ha Hecpeku. Ha mpumep, HOBHTe cooOpakajHH 3aKOHH, MOMOOpyBamaTa BO
nmatHata WHQPACTPYKTypa WM BOBEIYBAHETO WHOBATHBHU 0€30€THOCHH
TEXHOJIOTHH MOXKE JIa c€ MPOLEHAT BO OJIHOC Ha HUBHOTO BJIMjaHUE BP3 HaMa-
NyBamkeTO Ha Hecpekute. Jloaropoynara aHanusza UM roMara Ha KpeaTOpHUTe
Ha TIOJIUTHKUTE Ja TH WICHTU(PUKYBAaaT TPCHIOBUTEC W Ja TH JIONUpaat
o0yacTuTe Kaje MITO € HeOMMXO0AHa MOHATAMOIITHAa UHTepBeHIKja. McTo Taka,
¢pna cBemIMHA BpP3 MOUIMPOKUTE OMIITECTBEHH M TEXHOJIOIIKA MPOMEHH,
KaKo IIITO Ce 3roJieMeHaTa yrnoTpeda Ha MaMeTHHU Telae(OoHH Wik Pa3BojoT HA
ABTOHOMHH BO3MJIa, IIITO MOXeE JIa BIMjac Ha MOZIeTuTe Ha Hecpeku. Ha kpajoT
Ha KpaullTaTa, OBUE CO3HAHW]ja 3aCHOBAaHHM Ha BPEME UM OBO3MOXKyBaaT Ha
TPaHCHOPTHUTE BIACTH Jia JOHECaT OJJYKH 3aCHOBAHU Ha IMOJATOIM KOW
BOJIAT J10 TOOE30¢HN MATHUIITA CO TEKOT HAa BPEMETO.

IIpeky ceomngaTHa BpeMEHCKa aHajdM3a Ha COOOpaKajHUTE HECPEKH,
HUCTPpAXYBAUUTC MOXKAT Ja OTKIIy4YaT IIEMH KOHU IoMaraat Jga C€ HpECaABHUIN
KOTa U KaJie HajBepojaTHO Ke ce ciiydar Hecpekn. OBUE HAOAU HE CaMo IITO
ro mojao0pyBaar HameTo pa3duparme 3a (HakTOpUTe KOM MPHIOHECYBAaT 3a
HEeCpeKkH, TYyKY U UM OBO3MOXKYBaaT Ha BIIACTUTE JIa pa3BUjaT MPUCIIOCOOEHH
CTpaTeruy 3a HaMaJyBamke Ha PU3ULIUTE, HA KPajoT MOA00pyBamke Ha jaBHATA
6e30eHOCT.

2. IIpocTopHa aHa/M3a HA cOOOpaKajHN He3roau

IIpocTopHaTa aHanM3a € MOKHA ajaTka 3a MpoydyBame Ha reorpadc-
Kata JucTpuOyIMja Ha cooOpaKkajHUTEe HECpPeKH, 00e30e1yBajKu YBHI BO TOA
KaJie € MorojieMa Bep0jaTHOCTA Ja CE CITydyaT HECPEKH U OTKPUBAjKU (HaKTOpH
KO TPHIOHECYBAaT 3a OBHE 00JacTH cO BHCOK pusuk. CO MCIHUTYBame Ha
MOJIATOINTE 3a HECPEKHUTE BO OJHOC Ha CIENU(PHUHM JIOKAIMH, MCTPAXKY-
BauyMTE U YPOAHUCTUTE MOXKAT TOYHO JIa T'H JIOIMPAAT JKapHUIITaTa 38 HECPEKH
M Ja TH peliatT MOTCHIWjaTHUTe MPUYHHA KOW CEe CIHUHCTBCHH 3a CeKoja

406



CENTRUM?23

obnact. be3 pa3nuka namu ce paboTu 3a AW3ajH HA NATUILITA, GAKTOPH HA HKHU-
BOTHATa CpeMHA WM IPHCYCTBO HA Ope/ieHa HHPPACTPYKTypa, IPOCTOpHATA
aHaJM3a oMara Jia ce pa3BHjaT HaCOYCHH WHTEPBEHIIMHM KOM MMaar 3a el Ja
M HamajaT HECpeKuTe W Ja ja momo0paT IeloKymHaTa Oe30eAHOCT Ha
nmarumrara. OBOj 7€l TM HMCTpaXyBa KIYYHHTE aclleKTH Ha IIPOCTOpHATa
aHaJM3a BO HCTPAXXyBambeTO Ha COOOpaKkajHUTE HECPEKH WM MOTEHIIW)aTHUTE
NPUIOOMBKH IITO TY HYJM BO HAMAITYBaWkETO HAa PH3UKOT HA MATHIITATA.

2.1. Hoenmudpuxysarme y3capumima 3a necpexu

JKerkure TOYKM 32 HECPEKHU CE JIOKAIIMU KO TIOKa)KyBaaT HeCpa3sMepHO
BUCOK Op0j Ha co0OpakajHNu HECPEKH BO 1a/ieH riepro . OBHe jKkapHIITa MOXKE /12
BKJIy9yBaaT PAacKPCHUIM, MAaTHW CETMEHTH WJIM OZPENCHH OO0JACTH KOH II0C-
TOjaHO MOXHUBYBaat Hecpeku. [IpocTopHara aHami3a, ocobeHo co reorpadckute
unpopmarmcku cuctemu (I'HC), urpa kimydHa ynora Bo HICHTH(HKYBAHETO HA
OBHE JKapHIITa MPEeKy MalHparme Ha MOAATOLM 33 HECPEKH W OTKPHBAmE Ha
oOpaci 3acHOBaHM Ha reorpadcka MomkuHA W ImmpuHa. Ha mpumep, ako
OJIpe/ieHa PACKpCHHMIIA MOKaKyBa TOCTOjaHO BHCOKA CTallka Ha COOOpakajHH
HE3ro/IM, MOHATAMOIIIHATA aHATIM3a MOXKeE J1a OTKpHe (aKToOpH KOU MPHIOHECY-
BaaT KaKo IITO ce cnaba BUAIMBOCT, HEIOBOJIHNA MEPKH 3a KOHTpOJIa Ha cooOpa-
KajoT WJIM OTCYCTBO Ha COOJBETHH Ienadykd npeMuHu. Co MpenusHo ofpenry-
Bambe Ha OBHE YKAPHIIITA, COOOpaKajHUTE BIIACTH MOXKAT J1a UM JIAJIaT PUOPHUTET
Ha OBHE OOJIACTH 3a MHTEPBEHIMH, KaKO INTO CE PEeI3ajHUpAme Ha packp-
CHHIIATa, IOCTABYBAIHE ITO00PO OCBETIIYBAhE MITH TIPUJIAr0lyBambe Ha BPEMETO
Ha cooOpakajHaTa CUTHaJIM3allyja 3a Jla Ce HaMaJlaT HeCpEKHUTe.

2.2. Illamna zeomempuja u unghppacmpykmypa

J¥3ajHOT ¥ reOMeTpHjaTa Ha MaTUINTAaTa Ce CYIITHHCKH KOMIIOHEHTH BO
pa30bupameTo Ha MPOCTOpPHATa pachpeneida Ha cooOpakajHUTE HECPEKH.
OnpeneHn KapakKTepUCTUKU HA MATOT, KAKO IITO C& OCTPH KPUBUHH, CTPMHU
HAKJIOHW, TECHHU JICHTH WM CJIOKEHH PACKPCHHIIM, MOXE Ja ja 3rojeMaT
BEpOjaTHOCTA 32 HECPEKHU aKO HE Ce yNpaByBaaT MPaBUIHO.

[IpocTopHaTa aHanIM3a UM OBO3MOXKYBa Ha MCTPaKyBayWTe Ja MpoLe-
HaT KaKo OBHE KapaKTEePUCTHUKU Ha MATOT c€ BO KOpeJaluja co 3a4eCTeHOCTa
Ha HecpekuTe. Ha nmpuMep, packpcHHIIATa CO MIOBEKE JICHTH 32 BPTEH:E, Hejac-
HU O3HaK{ Ha TaTHUINTATa WM HECOOABETHA CHI'HAJIM3AIlMja MOXKeE Ja JIOBEJIe
10 KoH(y3Hja U J1a pe3yaTupa co Hecpekn. CIMYHO Ha TOa, MaTHIITATa KOH
ce ciabo OCBETJIICHW WM HeMaaT OCHOBHA MH(PPACTPYKTypa, Kako MITO ce
3alITUTHHUTE OTPAJIHA, MOKE JIa PETCTaBYyBAAT 3r0JIEMEHHU PU3HUITH, OCOOCHO 32
BpeMe Ha HOKHO BO3€H:-€¢ WJIM HETTOBOJIHU BPEMEHCKH YCIIOBH.

Co aHanm3a Ha IPOCTOPHATA BPCKa IIOMEry HECPEKUTE U TeOMeTpHrjaTa
Ha TMATHINTATa, TUIAHEPUTE MOXKAT Ja JoHecaT WHPOPMHUPAHU OJJIYKH 3a
HEOIXOHUTE N0J00pyBamka Ha MaTHIITATa - 0e3 pasiuKa Jajii CTaHyBa 300D
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3a IPOIINPYBAEe HA KOJOBO3HUTE JICHTH, JOJABam-€ MOTojeMa CUTHAIU3a-
[IMja WIJIK pellaBame Ha BUCOKOPU3UYHU PACKPCHHIIH.

2.3. @axkmopu 3a HCUBOMHA CPEOUHA U KOPUCHIetbe Ha

3emjumimemo

ITokpaj QU3MYKKOT AW3ajH HA MATHINTATa, MPOCTOPHATA aHAIW3a TH
3eMa mpenBua U (pakTopuTe Ha >KMBOTHATa CpEAMHA U KOPHCTEHETO Ha
3eMjUIITETO KOM MOXKAT Jia BIHMjaaT Ha MojaBata Ha Hecpeku. OOmacTute co
rycra KOMepIyjajiHa Wid CTaHOCHA aKTUBHOCT, YUWJIMINTATa, TAPKOBUTE HIIH
o0J1acTUTE CO ToJieM coo0pakaj Ha TeIIaly YeCTO CE M0 CKIOHU Ha HECPEKH
nmopaay 4ectaTa WHTEpaKlyja TMoMery BoO3WJjara, MEelIaluTe M BEJIOCHIIe-
auctute. Ha mpumep, nokanuute BO OMM3MHA HA YYHJIMINTA WIA TIPOMETHH
TPrOBCKH LIEHTPU MMaaT TEH/ICHIIMja J]a UCKycaT MOrojeM 00eM Ha IelIayKu
coo0paxkaj, IIITO I'o 3roJIeMyBa PU3UKOT OJ1 HECPEKHU TTOBP3aHU CO TCIIally.

I'C anatkuTe MOXKeE Aa ce KOPUCTAT 3a MPEKIIOMYBakhE HA MOAATOLUTE
3a HECPEKHTE CO MEMUTE 332 KOPUCTEHE Ha 3eMjUIIITETO, OTKPUBAjKU TH TIOTE-
HIMjaJTHATE KOpeNalu momMery gppexBeHInjaTa Ha HeCpekuTe u cnennpud-
HUOT pa3Boj Ha 3emjumrero. Co pa3dupame HA OBHUE OJHOCH, IJIAHEPHUTE
MOXaT Jla UMIUIEMEHTUPAAT CTPATETHH KOU C€ OIHECYyBaaT Ha Ipallamara 3a
KOPHCTEHE Ha 3eMjHILITETO, KaKO MITO CE CO3AaBabe MEHIayKh 30HH, BOCIIOC-
TaByBame MO0E30eIHN MPEMUHU WM BOBEIYBAK-¢ MEPKU 32 CMHUPYBAamke Ha
co00pakajoT 3a 3aITUTA HA PAaHIMBHUTE YYECHHUIIA BO COOOPAKajoT.

2.4. bBe36e0nocHu Kapakmepucmuku u ypeou 3a KOHmpona Ha

coooparajom

IMpocTopHata aHanM3a € HWCTO Taka KOPHCHA 3a NpOIEHKA Ha
epekTHBHOCTA Ha 0e30€THOCHUTE KaPaKTEPUCTHKH U ypeIuTe 3a KOHTPOIIa
Ha cO00paKkajoT BO HAMATYBAaWkETO Ha HECPEKUTE. Y peauTe 3a KOHTPOJa Ha
c000pakajoT, KaKo IITO Ce 3HAIMTE 3a 3amupame, ceMapopuTe U OP3UHHMTE,
Kako 1 0e30eTHOCHUTE KapaKTEePUCTHKH KAKO IITO ce PedEeKTHPAUYKUTE
O3HAaKM Ha TATUINTATa, 3HAIMTE 3a TpEAyNpelyBambe W TaTHEXKOT, Ce
JIN33jHUPAHU J1a TH yOJaKaT pU3HIIMTE U Ja CTIPeuaT HeCPEKH.

Co manupame Ha JIOKalHjaTa Ha OBHE KaPaKTEPUCTUKHU U CIIOPEIyBabEe
CO MOATOILMTE 32 HECPEKH, HCTPAKYBAUYMUTE MOJKAT J1a ja MPOLeHAT HUBHATA
epuKacHOCT BO OJJ00pyBameTo Ha Oe30eHoCTa Ha TaTtuinTara. Ha npumep,
aKo OJ[peJIeH JIeT O] MaTOT MMa BHCOKA CTalKa Ha HECPEKU W TOKpaj IMpH-
CYCTBOTO Ha MpeIylpeayBadyKH 3HAIM, TOa MOXKE Jla yKaKe Jieka CHUTHa-
JU3alMjaTa He € COO/IBETHO BUJUIMBA WIIM JIeKa MEPKUTE 3a TPeIyNpelyBamke
ce HEeIOBOJIHHU 3a yCJIOBUTE BO Taa obnact. On apyra cTpaHa, 00JacTUTE CO
MOMAJIKy HECpPEeKH, HO CO IorojieMa rycTuHa Ha 0e30eHOCHU KapaKTepHuc-
THKU MOXE J]a TIOKa)KaT KOJKY ce e(pUKACHHU OJPEICHU MEPKH BO CIpEUyBa-
BeTo Ha Hecpeku. OBUe MHPOPMAIIMKA UM OBO3MOXKYBaaT Ha BIIACTHTE Ja TH
uieHTU(DUKYBaaT TPA3HUHUTE BO TEKOBHHTE O€30CIHOCHHM MEpKH U Jia
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JOHEecaT OAYKH Oa3WpaHW Ha MOJATOLM 332 HEONXOTHHWTE HaArpaaOu WM
monobpyBama.

3. NHTerpanuja Ha BpeMeHCKAa H MPOCTOPHA aHAJIU3A

Jlonexa BpeMeHCKaTa ¥ MPOCTOPHATA aHAIN3a Ce BPEIHN CEKoja cama o
cebe, KOMOMHHpPAmETO Ha OBHME JBa MpPHCTAM 00e30emyBa MomaboKo,
MOXOJIMCTUYKO pa3OHpame Ha cooOpakajHUTe Hecpeku. BpemeHckara aHanm3a
romara Jia ce nIeHTH(UKyBa Kora € IorojieMa BepojaTHOCTA Jla Ce CITydaT Hec-
pekH, Jo/ieKka MpOCTOpHATa aHaJli3a OTKPHBA KaJle € HajroieMa BepojaTHOCTa
na ce ciuydaT. Co MHTErpHpame Ha JBETE, UCTPAXKYyBauUTE M cOOOpakajHUTE
BJIACTH MOXKaT Ja WAeHTH(HKyBaaT He camo “’kora” W “Kaae”, TyKy U Kako
oBHe (aKTOPH ce BKPCTYBaaT U BIIMjaaT Ha MOAEINTE Ha HECPEKH HU3 BPEMETO
u npoctopor. OBaa MHTErpaIyja OBO3MOXYBa MONPEIU3HN WHTEPBEHIUH H
roceoraTeH MpUCTall 3a MoI00pyBamke Ha Oe30eTHOCTa Ha IMaTHIITATA.

3.1. Hoenmudpuxyesare Ha 6pemeHcKo-npocmopHu oopacuyu

WuTterpanujata Ha BpeMeHCKaTa M MPOCTOPHATa aHAN3a UM OBO3MO-
JKyBa Ha UCTPAXyBa4yHTE J1a OTKPHjaT CIOKEHU oOpaciy Kou MOXeOu He ce
EBUJICHTHHU TPEKY elIeH SMHCTBEeH npucTtar. Ha mpumMep, co KOMOMHUpambe
Ha MOJIaTOIUTE 32 (PpEeKBEHIINjaTa HA HECPEKUTE CO HHPOPMALIUUTE BO TEKOT
Ha JICHOT, HCTPAXYBAYUTE MOXKAT J1a HICHTU(PHUKYBAAT CICU(PHUIHH JTOKAIUU
KOH JIOKMBYBAAT MOBUCOKH CTAIMKK HA HECPEKH BO OJIPEICHU TICPHO/IH.

Enna BooOnuaeHa miema Moxe J1a OWje pacKpcHHUIA Ha Koja ce 3alde-
JIe)KYBa IMOPACT Ha HECPEKH 3a BpeMe Ha YTPHUHCKUOT LIMHULY, TIOPaH 3roJIeMEeH
METEX W HETPIEIUBO OJHECYBame NMpH Bo3ewme. CIIPOTHBHO HA TOA, MCTaTa
PacKpCcHHIIA MOXKE J1a JIOKMBEE MHOTY TIOMAJIKY HECPEKH 3a BpeMe Ha HaJIBOp
ol mmuuoT. Pa30upameTo Ha OBHE BPEMEHCKO-TIPOCTOPHH 00paciy UM
OBO3MOIKYBa Ha BJIACTHUTE Jia IM33jHUPAAT MPUCIIOCOOCHN HHTEPBEHIINU KOU
ce OJIHeCYBaaT W Ha BPEMETO W Ha MECTOTO Ha Hecpekute. Bo 0Boj mpumep,
MPUIAroJyBamkeT0 Ha BPEMETO Ha COOOpaKkajHHMOT CHTHall 3a BpeMe Ha
coo0OpakaeH WINHUL, J0AaBakETO Ha MOBEKE MomMaraja 3a BUAJIUBOCT (Kako
YIUYHU CBETa WM peduIeKTUpAauKd O3HAKH Ha MaTHIITATa) MM pacrope-
NyBam€ Ha CITy>KOCHHUITY 32 KOHTPOJIa Ha cO00paKkajoT 3a BpeMe Ha IIITHII, CETO
TOa MOYXeE J]a IOMOTHE J]a C€ HaMaJIi PU3UKOT O] HECPEKH Ha Taa JIOKAIIHja.

3.2. Onmumu3supare Ha pacnpedendoama Ha pecypcume

Co nHTErpUpame Ha BpEMEHCKUTE U MTPOCTOPHUTE TIOATOIIH, BIACTUTE
MOJKaT Ja ja ONTUMH3MpaaTr pacmpenesndara Ha pecypcure, 00e30enyBajku
JieKa HaropuTe 3a TogoOpyBame Ha 0e30eJHOCTa Ha MaTUIITaTa Ce HACOUEHHU
u epukacan. Ha mpumep, ako ce maeHTH(UKYBA JKapuIITe HA HEcpeka Ha
OJpe/ieHa PaCKPCHUIA U C€ OTKpHE JIeKa HECPEKHUTE IO JOCTUTHYBAaT BPBOT
BO OZIpe/ieHH MEPUOIH O ACHOT (KaKo MITO € BEYEPHUOT ILITHII), MOXKE J1a Ce
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MpUMEHAT HACOYCHH MEPKH 32 CIIPOBEAYBambE BO THE Mepruoau Ha mmul. OBa
MOJKE Jia BKIy4yBa 3rOJIeMEHO MOJHIMCKO MPHCYCTBO, CIPOBEIYBAamkHE Ha
co00pakajoT WIM KamIlamky 3a MOJIUTamke Ha cBecTa (DOKyCHpaHW Ha Tpak-
TUKUTE 32 0e30eHO BO3CHE BO THE KPUTUYHM BpemHI-a. CIMYHO Ha TOA,
MPOCTOPHO-BPEMEHCKATa aHalli3a MOXE Ja TIOMOTHE BO paclopeloT 3a
OJlpJ)KyBamb€ HA MMATHUINTATa, OCUTYPYBajKH JeKa OOJIACTHTE CO BHCOK PHU3UK
UMaaT IPUOPHUTET 3a MOMPaBKH, OBTOPHA MOBPIIMHA WU IPYTH MOA00pY-
Bama BO BpeMe Kora THe ce HajIoIoKHU Ha Hecpeku. Co ycoriacyBame Ha
pacnpezendara Ha pecypcuTe ¥ CO BPEMETO M CO JIOKaIfjaTa Ha HeCpeKuTe,
cooOpakajHUTEe BJIAaCTH MoOXar Aa o0e30exar moedukacHa ymoTpeba Ha
CpeAcTBaTa U MEePCOHAJIOT.

3.3. Hmnaukayuu na noaumuxkume u cmpameuu 3a 6e36eonocm na

namuwmama

HHTerpanmjaTa Ha BpeMEHCKaTa M IPOCTOpHATA aHAIM3a UM HyIU Ha
KpeaTopuTe Ha MOJUTHUKHUTE MOBEKE TPaHyIapHHU, (GYHKIMOHATHH TOAATOIN
3a mH(OpPMHUpamke 3a pa3BojoT Ha cTpareruu 3a 6e30eqHoCcT Ha matumTara. Co
pa3buparme He caMo KaJie ¥ Kora HajBepOojaTHO Ke ce ClIydaT HECPEKH, TYKY H
Kako OBHE 0OpacI €BOJyHpaaT CO TEKOT Ha BPEMETO, BIIACTUTE MOXKAT Ja
Kpeunpaar noeeKTHBHH M HACOYEHHW MOJUTHKH. Ha mpumep, ako obiacra
MOCTOjaHO ce UACHTH(UKYBA KaKo 30Ha CO BUCOK PU3HUK BO OJIpEJICHH TIEpHO-
T OJ] ICHOT (KaKo JIOIHA HOK MJIM PaHO HAYTPO), TPAJCKHUTE TUITAHEPH MOXKaT
J1a BOBEJAT MEPKH 3a CMHPYBame Ha cOOOpaKajoT, KaKo INTO ce Op3WHCKH
yJlapy, JIOTIOJTHUTEITHH [TEIIAYKH TPEMUHH WK 1aT. [I[peHacodyBambe BO TEKOT
Ha OBHME YacOBH. AJTEPHATHBHO, JIOKOJKY OJIPEJICHM NATHU CErMEHTH Ce
TIOJIJIOKHU Ha HECPEKH BO OJIPEICHU CE30HU (KaKo IITO CE YCIOBHUTE 3a Mpa3
BO TEKOT Ha 3UMCKUTE MECEIIH ), MHUIMjaTUBUTE 32 0€30€JHOCT Ha MaTHILTaTa
MOJKE J]a ce IPUIIAroiaT Ha OBUe ce30HCKU akTopu. OBa MOXKeE J1a BKIyIyBa
KaMITamb| 32 MOJITak-e Ha CBECTA 32 BO3CH:E BO 3MMa, HABPEMEHH aTUTUKALIUH
3a COJI Ha TMATHIITATa WIM HHCTAIUPAkEe HAa OA00pU CHCTEMH 3a Mpeaynpe-
NyBam€ 32 BpEMEHCKUTE YCJIOBU Ha MapLIPyTUTE CO BUCOK PU3KK. BpemeHc-
KO-TIPOCTOpHATa aHaJIM3a, UCTO TaKa, UM IloMara Ha IpaJICKUTe TUIaHePH J1a TH
Npe/IBUIaT TPEHIOBHUTE, OBO3MOXKYBAjKH NPOAKTHBHO IUIAHHPABHE HAMECTO
PEaKTHBHHU OATOBOPH.

Conclusion

Road crash research, particularly through the lens of temporal and
spatial analysis, offers invaluable insights into the patterns and causes of road
safety problems. Both temporal analysis, which focuses on when crashes
occur, and spatial analysis, which examines where they occur, provide a
multifaceted approach to understanding road crashes. Individually, these
methods provide valuable information that can inform public policy and road
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safety interventions, but when integrated, they form a comprehensive picture
that can drive more effective and targeted safety strategies. This conclusion
synthesizes the key findings from the discussion of temporal and spatial
analysis and reflects on their implications for road safety and urban planning.

The Power of Time-Based Analysis in Traffic Safety

Time-based analysis has long been a cornerstone of traffic accident
research, as understanding when crashes are most likely to occur can guide
targeted interventions. One of the most significant findings from this approach
is the consistent pattern of crashes peaking during peak traffic hours. These
times, typically morning and evening, are marked by congestion, driver stress,
and fatigue, all of which contribute to an increased risk of crashes. Identifying
these critical windows allows policymakers and traffic authorities to focus
their resources on times when crashes are most likely to occur, which can lead
to more effective traffic control, enforcement, and prevention strategies.

Furthermore, time-based analysis sheds light on seasonal variations in
crash frequency. Adverse weather conditions, such as snow, rain, and fog, are
known to increase the likelihood of accidents, especially during the winter
months. This seasonal data can help authorities plan ahead and ensure that
safety measures, such as road maintenance and public awareness campaigns,
are implemented at the right time. For example, ensuring that roads are salted
and cleared during the winter months can reduce the risk of accidents.
Temporal analysis also provides a long-term view of trends in road safety,
allowing researchers to assess the effectiveness of safety interventions over
time and track improvements or regressions in accident rates. By understan-
ding when accidents occur and how these patterns change over time, resear-
chers and authorities are better equipped to predict future trends and anticipate
emerging risks. This predictive capability is key to ensuring that road safety
measures are continually evolving to meet the needs of an ever-changing
transportation environment. It also enables a more proactive approach to
safety, where action can be taken before a problem escalates.

The role of spatial analysis in understanding crash hotspots

While temporal analysis focuses on the “when,” spatial analysis shifts
the focus to the “where” of traffic accidents. Identifying crash hotspots—spe-
cific locations where crashes disproportionately occur—is a critical com-
ponent of improving road safety. Spatial analysis allows researchers to
pinpoint intersections, road segments, or areas with high crash concentrations.
These hotspots often highlight specific underlying problems, such as poor
road design, inadequate signage, or insufficient pedestrian crossings.

The ability to geographically map accident data provides a clear visual
representation of where safety improvements are most needed. Geographic
Information Systems (GIS) tools have revolutionized spatial analysis by
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allowing researchers to overlay accident data with other environmental
factors, such as roadway characteristics, traffic volumes, land use, and weather
conditions. This integration allows authorities to pinpoint the exact charac-
teristics of accident-prone areas and tailor interventions accordingly. Spatial
analysis is also essential for assessing the effectiveness of existing safety
features and traffic control devices. By comparing accident data with the loca-
tions of traffic lights, stop signs, and speed limits, researchers can determine
whether these features are functioning as intended or whether adjustments are
needed. In some cases, spatial analysis may reveal that certain safety features
are inadequate or poorly maintained, leading to the identification of areas for
improvement.

Integrating temporal and spatial analysis: A holistic approach to
analysis provides an even more powerful tool for road safety research and
policy development. By combining insights from both approaches, resear-
chers can identify not only when and where crashes occur, but also how these
factors interact to influence crash patterns. This integrated approach allows
for the identification of temporal-spatial patterns—specific times of day when
crashes are more likely to occur at certain locations.

Optimizing resource allocation is another key benefit of integrating
temporal and spatial analysis. By identifying crash hotspots that are particu-
larly problematic at certain times of day, authorities can more effectively
schedule enforcement and maintenance activities. For example, if a particular
area has a higher incidence of crashes in the evening, additional patrols, traffic
monitoring, or public awareness campaigns can be focused on those critical
times. This ensures that resources are directed where they are most needed,
increasing the effectiveness of road safety initiatives. The integration of these
two analytical approaches also has significant implications for the develop-
ment of road safety policies. Policymakers can use the combined data to create
more targeted, evidence-based strategies. For example, if an area has a high
accident rate during certain hours or seasons, targeted interventions, such as
improving road infrastructure, improving pedestrian safety, or adjusting the
timing of traffic signals, can be implemented with greater precision. In
addition, spatiotemporal analysis can help authorities predict future trends,
allowing them to develop proactive safety measures that address emerging
risks before they become widespread problems.

Penenzenru:

Ipod. A-p 3ynyn 3ynynu
pod. I-p Murtacun bekupu
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