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Abstract: TTox npupoHUM yCIOBHMA HEKOT MPOCTOPA MOAPa3yMeBa e KOMILIEKC YTHI@ja Pa3iIMuUTHX eleMeHaTa
npupoaHe cpeauHe (momiore, pesbeda, KIMME, BOJE, TUIA BEreTalyje) M 4YOBEKa, a I03HABamEe HUXOBOT
PELIEHTHOT CTama MPEACTaB/ba OCHOBY MHTETPAIHOr MPUCTYIA y IUIAHHpamy Kopuinhema moBpummHa. AHanusa
NPHPOIHUX yCJIOBa ¥ Ipoleca y morpanudHoM mpocropy CpOuje m Maxenonuje Hajuemhe je BpuieHa Kpo3
BaJIOPH3ALM]jy MPUPOJHHUX MOTEHIIM]jajIa, allk j€ 0CTA0 Hepa3jallllbeH acleKT BbUXOBOI OrpaHnyaBajyher yTunaja Ha
pa3Boj OBE TEPUTOPHje — IIOBPEANBOCT MPUPOAHUM Xazapauma. CTEIeH yrpoKeHOCTH oipeljeHe TepuTopuje npu-
POJHHUM Xa3apAuMa NpecTaB/ba OMTaH YMHWIIAL Y TUIAHUpaky KopHiuhielka 3eMJBUIITA, jep Cy OHU IPEeTHa Hec-
METaHOM pa3Bojy Hekor mpocropa. OCHOBHA HJigja OBOT paja je Aa ce 3a norpanuyHu npocrop Cpouje u Makeno-
Huje ypamu multi-hazard assessment u kpeumpa the integral map ca HoOBpHIMHAMAa YIPOXXEHHM pPa3In4UTHM
TUIOBHMA NPHPOAHKX Xa3apaa. Ha Taj naumn u3Bpimhe ce u3[Bajame MOBPIIMHA HA KOjUMa IPUPOIHHU YCIOBH
MOTy MPETCTaBJbaTH OrpannyaBajyhu Gpakrop pa3Boja aHaTIH3UPaHE TEPUTOPHU]E.

Key words: mpupoIHHI YCIIOBH U Xa3ap/ii, IOBPENBE MOBPUIMHE, IPOCTOPHO MIAHNPAkhe, CHHTE3HA KapTa.

YBoxa

[To3HaBame MPUPOTHUX YCIIOBA MMa 3a IWJb NPaBWIaH U pallMOHAIaH MPHUCTYI y KO-
pumhemy NPUPOTHUX MOTEHIMjala HEKOT MpOCTopa, 0e3 W3pa3uTHX HapyllaBama IpH-
pOJIHE paBHOTEXE Ha HeMy. KOMIJIeKCHOM aHaJIM30M NMPHUPOAHUX YCIIOBAa HEKOT MPOCTOpa
MOX€ C€ YTBPAUTH ONTHMaIHA HaMeHa opel)eHe TepuTopHje, a OBaKBE aHAIN3E HE3aMHCIIHU-
Be cy 0e3 1oOpor mo3HaBamba MHTEH3UTETa IPUPOJHUX Mpoleca KOjHu AeNyjy Ha TOj IOBp-
mmHE. OBO je yCIOBJBEHO YMILCHHIIOM Ja NMPHUPOAHHU YCIOBH IPEACTABIbAjy HEMOCPEIHH
oJpa3 MHTEH3UTETa JOMUHAHTHHX MPUPOIHUX Mporeca (KOjU MPeACTaBIbajy U BakaH MOJH-
¢ukarop nocrojehux MpUPOAHNX ycaoBa) Ha AaToj HoBpuMHKU. C TOra, aHaIN3a IPUPOITHIX
yCJIOBa MOJIpa3yMeBa (bUXOBO PELIEHTHO CTambe KOje je HACTANIO Kao CHHTE3a JIeJIOBarbha pasii-
YHUTHX MPUPOIHUX, aJIM CBE BHILIC U AHTPOIIOT'CHHX IPOLeca HA TOj HOBPILIMHH.

CBe m3pakeHHja aHTPONOIIPECHja YCIOBWIIA je W TIOopacT Aerpajandje MPUPOTHUX
ycloBa Ha 3eMJbMHO] IMOBPIIMHHU, & Kao pe3ysiTaT M3MEHEHOCTH MPHPOAHUX YCIIOBA M

* E-mail: slavoljubdragicevic@eunet.rs
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npoleca, jaBUIIM Cy e ¥ HEraTHBHH OJATOBOPH IPHPOJIE HAa TAKBO cTame. PPEeKBEHTHOCT H
I0jayaH WHTEH3UTET HETaTHBHHUX INPUPOJHUX JellaBama, orjiefa ce y Iopacty Opoja
NPUPOAHNUX HENOroJa Ha 3eMibd. Pu3num ox mpupoaHux xasapa NpeAcTaBibajy orpaHnya-
Bajyhn (akTop masber HampeTka, T€ UM C€ y aHajIM3aMa IMPOCTOPHOT pa3Boja Mopa Io-
CBETUTH a/ICKBaTHA MMaXbHa.

AHanuza MpUPOJHUX YCIIOBA M TIPOIeca, Kao U MOBPEIMBOCT reoxazapinMa Mamer
nena morpanuyHor npoctopa Cpbuje u Maxkenonuje (cnuB [Tumme) Beh je mzBprieHa (Mi-
levski 1., Dragicevic S., Kostadinov S., 2007; Dragicevic et al., 2010-a), a pe3ynratu cy
MOKa3ajM Jla TI0CTOje ONpaBJaHH pas3lio3d 3a KOMIUIEKCHY aHaIN3y INPHUPOJHUX YCIOBa
YUTABOI' MOTpaHUyYHOr npocropa. C Tora, OCHOBHA HJ€ja OBOT Paja je Ja ce KOMILIEKCHOM
QHAITM30M MPHPOIHUX YCIIOBA PACBETIIH aCIEKT HBHUXOBOT orpaHnyaBajyher yTunaja Ha pas-
BOj OBE TEPUTOpPHUje — MOBPEIUBOCT NMPUPOJHUM Xazapanuma. VcrpaxuBamwa cy Beh nokaszana
(Greiving et al. 2006; Greiving et al. 2006a; Olfert et al. 2006) ma mpuUPOITHU Xa3apaAA MOTY
nMaTH OpojHe yTHIaje Ha €KOHOMH]Y, APYIITBO, )KHBOTHY CPEAWHY W MOTY OWTH CMETHa
HECMETAaHOM pPa3BOjy mpocTopa. Y BehwHM cilydajeBa YMTaBU PErHOHH, Y€CTO MOTPaHIMIHE
HOBPIINHE, YTPOXKEHE Cy PA3INYUTUM THIOBHMA IPUPOAHHUX Xa3apAa.

[pupoxne Hemoroze Cy mojaBe HapyllaBamba CTAOMIHOCTH NMPUPOJHUX CHCTEMA Jie-
JOBamkeM NPUPOAHUX IIPOLECa, Y HOCIEImhe BpeMe 3HATHO MOIU(HKOBAHIX aHTPOIIOTEHUM
yrunajeM Dragicevic, S. and Filipovic, D. 2009). OcHoBHa uJieja OBOT paja je 1a ce HaKOH
aHanmu3e mnoBpeauBocTH Teputopuje CpOuje mpupomnum xazapaumma (Dragicevic et al.,
2010-b) ucTpaxkuBama NPOLIMPE M HA MOTPAaHUYHE TPOCTOPE Ca CYCEJHUX 3eMajbama Koje
jomr HeMajy OBaKBE aHalM3€ W THME IOKaKe Ja OBaKBa WCTPaKUBama HE I03HAjY
aJIMUHHUCTPATHBHE TPAHUILIEC U ]a OCHM HAIIMOHAJHOT, IMajy U PETHOHAIHU 3HAYa)].

MeTomo/i0THja HCTPAKUBAKHA

Hacranak, o0uM 1 BpeMe Tpajama NPUPOAHUX Hemorojaa y BehuHHU ciydajeBa ce He
MOJKE YHarpe] TpeIBUIETH, aJIM Ce 3a U3BECHE I0jaBe, HA OCHOBY HMCKYyCTaBa, CTaTHUCTHU-
YKMX TOJaTaka M METOJIC MOJIENIOBama, a ¢ 003MPOM Ha MECTO IOjaBe, MOXKE IIpelro-
craButH aa he no mux nohu (Dragicevic et al. 2009-a; Dragicevic et al. 2010-b).

Hajeehn npo6ieM koJ OBakBe BPCTE HCTPAKUBaKaA MPEACTaB/ba OrpaHNYaBamke aHa-
THM3UpaHe TOBPIIMHE 300T HeMOTYNHOCTH jacHOT JedHHUCama MorpaHudHor mnpocropa. C
TOTa, OTpaHNYaBabe MOBPILINHE U3BPIICHO je Y 3HATHO MIMPEM MPOCTOPY OJ MOTPaHHYHOT,
OJTHOCHO Kao0 JIe0 3HATHO IIUPET MPOoCcTopa. Y TOM CMHUCIY, n3abpaHa je n3oppoHTrpa Ha 30
km on rparnuHe nHHUjE IpeMa yHyTpammocTa Cpouje 1 MakeqoHuje, IITo je 1aio pearHe
OCHOBE 3a CBEOOYXBaTHHjy aHAmM3y. TadHOCT WU3ByYeHE H30(QPOHTHPE ITUPEKTHO je
YCJIOBJbCHA CTENEHOM TeHepanu3auuje rpanuuHe suHuje CpOuje u Makenonuje. U3
HABEICHOI pa3jora, OyCTalo ce OJ M3padyHaBama IIOBPIIMHE YrposkeHe oapeheHumM
NPUPOJTHUM Xa3apZoM U TPHUCTYNHIO ce onpeljuBamy IPOIEHTa Yy OJHOCY Ha YKYIHY
MOBPILIMHY I'PaHUYHE 30HE IpeMa jeJJHOj WIN JIPYyroj 3eMJbU, Ka0 U Y YHUTABOM IPAaHHUYHOM
IIPOCTOPY.

Menonomky NprucTyN je Moipa3syMeBao aHauu3y H3aOpaHe MOBPIIMHE Ca acleKTa
YIPOXKEHOCTH CBUM BpCTaMa IPHPOJHUX Xa3ap/a, a 3aTHM HHXOBUM CHHTE3HUM IPHKa30M
carjefiaBambe CTEleHa YIPOXXEHOCTH YHMTaBOI MOTpaHMYHOr Ipocropa. M3 tor pasnora,
u3padyHate Cy yKyIHE MOBpIIMHE YrpoXKeHe oApeleHnM NMPUPOIHUM Xa3apAoM Y OKBUPY
nmorpanudHOr Tpoctopa Cpbuje m Makenonuje. Ha Taj HaumH, ocTBapeHa je MoryhHocT
yrnopehema cTeneHa pu3dKa MOTPaHUYHOr MPOCTOpa CBAaKe 3eMJbE MOjeJHHAYHO, Ka0 H
YIPOKEHOCTH YKYITHOT OIPAaHUYHOT IPOCTOPA.

Hajehm wHTeH3WTET 3a CBakM MPHPOJHM Xa3apl MpeAcTaBjba OrpaHHuYaBajyhu
(akTOp IpaBUIHOr KOpHIIeHa moBpmrHa. CHHTe3Ha KapTa NPUPOAHHUX Xa3zapia KpeupaHa
je xopuirhereM multi-hazard npuctyna (Dragicevic et al. 2010-b).
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IHoBpenuBocT morpanu4Hor npocropa Cpouje u Makenonuje
NPUPOAHUM Xa3apAnuMa

CensMHUKHM Xa3ap]l MpejcTaBiba /€0 MPHPOAHOT Xa3apna, OJHOCHO BepoBaTHOhy
I0jaBJbYBab-a 3eMJbOTpECA, OJroBapajyhux kapakTepucTuka, y ogpeheHoM BpeMEHCKOM Iie-
puoay ¥ Ha oxapeheHom mecty koju he ce Ha crnenubuvaH HAYMH MaHH(ECTOBATH Ha
mocMaTpaHoj okanuju. [lnanupame u ypeheme mpocTopa ca craHoBuita ooe3dehema 3ai-
THUTE O] 3eMJbOTpECa TIPEJICTaBba CACTABHHU J1e0 YPOAHUCTHUKOT IUIaHUPamba.

Panu npaBuiiHe OlLieHE CEM3MHYHOCTH TEPEHA BPILH CE CEU3MUYKO PEjOHUPAHE KOjJHUM
ce JneUHHUIIY YCIOBH Ha CEM3MHUYHOCT, OJHOCHO [00Mjajy TIpeicTaBe O MECTy IIo-
jaBJpuBama ¥ jaunHu Oynyhnx 3emspotpeca. Ha 6a3u xapTe cem3Muike MUKPOPEjOHHU3ALIH]e
yTBphyje ce cTeneH MHTeH3uTeTa Moryher 3eMJboTpeca, a y CKIIagy ca THM Ce IPOjeKTyjy U
HOpME CEM3MHUYKH MTOCTOjaHoT rpal)ema, Koje Ipu MPaBUIIHO] IpUMEHH 00e30el)yjy ouyBame
rpaljeBrHA 1 HHPPACTPYKTYPE U PH CHAKHUAM 3eMIbOTPECHMA.

IIpema Ceunsmoromkoj kaptu Cpbuje (myoiukoBanoj 1987. rox. - 3a moBpaTHe Te-
puoze Bpemena ox 50, 100, 200, 500, 1.000 u 10.000 roguHa) Koja U3paXkaBa OYEKHBaHH
MaKCUMaJIHH HHTEH3UTET 3eMJbOTpeca (lakie HMa JyrOpOYHM IIPOTHO3HH Kapakrtep),
teputopuja PerryOnmke CpOuje je Ha oneatn 3a moBpaTHU neproj BpemeHa oj 100 roguHa
souupana y noapy4jy ox VII, VIII u IX crenenu MCS ckane (ogaocHo MSK-64, mto je
€KBUBAJICHTHO), ILITO OJIroBapa JIOroheHoM cramby Ha OBOM moapy4jy. U y ceBepHOM neiy
MakxenoHHje, MaKCUMaTHA HHTEH3UTET 3eMJboTpeca pumana 3ouu VI — [X crenenu.

ANNBAHMUJIA

NEFEHOA:

Ce-r 7. e Elo-1

Cnmka 1. Cemsmonomka kapra Cpouje’ u Makenonmuje
3a noBpaTHH nepuon ox 100 roguna.
"U3sop: Byxammuosuh M., (1987).



32

Ta6esa 1. [loBpiIMHe yrposeHe pa3sIH4YNTHM CTENEHOM CEM3MUYKOT Xa3ap/a
y norpanu4yHoM npocropy Cpouje u Makenonuje.

IloBpuinHe yrpoxxene Jaunna | Yaeoy yKynHoj
CEM3MUYKHUM PU3HKOM (°MCS) | nopumnau (%)
6-7 0,45
7-8 67,26
Tozpanuunu npocmop
Cpbuje u Maxedonuje 8-9 29,76
’ 9-10 2,53
Ykynno 100,00
7-8 47,76
. 8-9 47,02
Toepanuunu npocmop Cpbuje 910 520
Ykynno 100,00
6-7 0,87
Tozpanuunu npocmop 7-8 85,63
Makedonuje 8-9 13,50
Ykynno 100,00

Jlakne, MakCMMallHU UHTEH3UTET 3eMJbOTpeca y morpaHudHoM rnpocropy CpoOuje u
Makenonnje mo knacudukanuju mnpunaga cpeame (6°), snarHo (7°) u Beoma (>8°) yr-
POXEHUM MOJpyYjUMa, INTO NpejcTaBiba orpaHnyaBajyhu daktop merosor passoja. On
roceOHOT 3HaYaja je YHIEHUIIA Jia Cy CEM3MHUYKU BeoMa yrpokeHa mojapydja (>8°) u Haj-
HaceJbeHHja y norpaHudHoM npoctopy (Ckorube, Bpamwe u p.), a ¢y caMUM THM U PU3HIH
M0 CTAaHOBHHIITBO, HAceJba H 00jEKTE BEOMA BEJTUKH.

JebuHucarme cTeneHa pu3uKa oJ1 poLeca Kiudicerba Tia 3aCHOBAHO je Ha II03HABAKBY
HWHKCHEPCKO-TCOIONIKHX KapaKTepHCTHKA TepeHa, a 3aTUM M Ha IO3HABamby IEIOBaba
CBHX CIIOJhAlIBUX (DaKTOpa Ha reololKy cpeiauHy. Kimkeme Tia ycioBibaBa M onpehyje
CBEYKYITHOCT YCJIOBa Be3aHHMX 3a Kopumheme W HameHy 3emsbHmITa. OCHM IITO YCIIOBJhaBa
MIPOMEHY 3eMJBHITHAX W peJbepHIX yclioBa Ha HEKOM ey Tormorpadcke MOBPIIMHE, OBaj
reomopdoomky mporiec onpelyje u mpuBpenHe OEeTaTHOCTH KOjuMa Cce CTAaHOBHHWILNTBO Ha
JIaTO] TEPUTOPUjH MOXKEe OaBUTH (YCIIOBE TPaIibe, CTAHOBAMA, 00PaIe 3EMIBHIIITA, UT).

VY norpannyHoM mpoctopy Cpbuje 1 MakeIoHH]j€ KIU3UIITHMA CY YITPOKCHH TEPEHU
oko Ilpuspena, Ypomesua u Bpama (CpOuja), kao u y okojuHd CKOIUbA, HAa HIKUM
nagunama [llap [Tnanuue u necHa nonwHcka crpana Pamguke (Makegonuja). CamMo TOKOM
nposicha 2009. rogune, yciaen HECTPYYHOT rpaljeBUHCKOT MOTKOMAaBama MaJuHA Y jy>KHUM
nenouMa Ckoryba, IpeMa IJIaHMHE BoJHO, jaBUJIO ce HEKOJIMKO KIIM3UILITA Koja je BeoMa
TEIIKO CAaHHPaTH. YCliel MHTEH3MBHOT HCKopumhaBawmba HPHUPOIHHX pecypca, MoceOHO
VHUIITaBama [IyMa, KJIM3UINTA Cy 4YecTa MojaBa Ha maauHama lllape u y nomunu Pamuke,
T/Ie Ce jaBJbajy BEIHMKE MaTepHjallHe IITETe HA CTAMOCHUM 00jeKTHMa, T1a Cy W YMTaBa cela y
omacHoctH (Benebpmo, butyme u ap.).

Eposuja semmuuima Moxxe UMaTH BENIMKE OrpaHHyaBajylie mociemune Ha Kopumherme
NPHUPOAHMX pecypca M TPENCTaBIbaTH NPHUPOAHM PH3UK y onpeheHnM obnactuma. Jaumm
Kareropujama eposuje 3axsaheHo je sume ox 35% tepuropuje Cpouje (JIazapesuh P., 1983) u
38 % repuropuje Makenoruje (I'opreuk u ap., 1993). Kao npuMep ekcliecHBHE epo3uje YBeK
je w3aBajan cnuB [lumme Koju 3axBaTa 3HaTaH Jeo HorpanuyHor npocropa CpOuje u Ma-
KenoHuje. 300r unmbeHuIle Aa B [l4unibe mpencraBiba jenaH oj CIMBOBA Ca HajjauylM MH-
TEH3UTETOM €pO3HUje y PErHOoHy, OBaj IMPOCTOP je OMO MpeaMeT OPOjHUX MCTPaKUBaEha U MOJIC-
noBama uHTeH3uTeTa eposuje (Paxuhepuh T., 1975, Aumonoscku T., 1982; Anmonoscku T.,
Komuakoscku 1., 1989; Munescku U., 2001, 2005; fopfeBMIZ u ap., 1993; Milevski 1.,
Dragicevi¢ S., Kostadinov S., 2007, Dragicevic et al. 2010-a).
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Cunka 2. IloBpminHe yrpozkeHe KJIH3HIITAMA Y HOTPAHHYHOM
npoctopy Cp6uje’ u Makenonuje.
"Uzeop: Jlazuh M., Boxosuh JI. (1995).

Tabeua 2. [ToBpuinHe yrposkeHe KJIM3MIITHMA Y NOTPAHUYHOM
npoctopy Cpouje u Makenounuje.

IloBpuiuHe yrpoxene Ynaeo y ykynHoj
KAU3HIITHMA noBpmuHu (%)
Tozpanuunu npocmop 1274
Cpbuje u Maxedonuje ’
Hozpanuunu npocmop Cpbuje 9,57
Tozpanuunu npocmop Makedonuje 15,72

Ocum BojompuBpese, npodieMaTHka eposuje, Oyjulla U HaHOCA 3aIupe U y JAPYyre
rpate npuBpeje. byjuiie 1 HaHOC yrpoxkaBajy Hacelba, caoOpahajuy uHbpacTpykTypy (Iy-
TEeBe, Ipyre, MOCTOBE, U JIP.), TOJLONPHUBPEIHA 3EMJBHIITA, PUPOIHE YCIOBE Y LEIUHU HIH
nojeaunauHo (Dragicevic et al. 2010-c). Moxe ce, nakie, 3aKJbyYUTH Ja je BEIUKH 1€0
norpannyHor mnojaca Cpbuje u MakenoHHje YrpokKeH HEKHUM O]l BHIOBAa E€PO3UOHHUX H
OyjuYHHUX TIpoIieca, a TO PeACcTaBIba orpaHnyaBajyhu (akTop BEeroBor pasBoja.
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Canka 3. [ToBpuinHe yrpo:keHe eKCIeCHBHOM €PO3HjoM Yy HOrPAHUYHOM
npocropy Cp6uje’ u Makeonuje .
"Mzeop: Bogonpuspenna ocHoa Cp6uje(2001); “Mzsop: Bophesuh u ap. (1993).
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Tab6eusa 3. [loBpuIMHe yrposkeHe eKCIeCeBHOM €PO3UjoM Y MOTPAHMYHOM
npoctopy Cpouje n Makenounuje.

IloBpuiuHe yrpoxeHe Yneo y ykynHoj
eKCIIECHBHOM €pO31joM nospuunu (%)
THoepanuunu npocmop 12.19
Cpouje u Maxedonuje ’
Hozpanuunu npocmop Cpbuje 15,03
[lozpanuunu npocmop Maxkedonuje 9,53

[Morenuujanno nraeéna noapydvja y CpOuju 3axBarajy noBpimuHy ox 1,6 munrona ha
7 Ha BUMa ce Hamasnu oko 500 Behux Hacespa u 515 mHAYCTpHjcKUX 0o0jekata. OcuM TOTA,
moriaBama je yrpoxeno 680 km skenesHmukux mpyra u oko 4.000 km myteBa. Hajsehe
MOBPIIMHE NOTECHIHUjaJHO YrpoXKeHe IMoIulaBaMa Hajase ce y BojBoanHM M 3axBaTajy OKO
1.290.000 ha, mTo unamM oko 60% of WEeHE yKynHE MoBpIINHE. [10 Benn4nHU yrpoKeHUX
MOBPIIIMHA Ha JIPYTOM MECTYy je JecHO mpuobasbe peke Case, a 3aTHUM ciefie Hoapydja y
ciuBy Mopase, necHor mpuobassa pune, y ciuBy benor [puma, Komybape, CutHune,

Tumoxka, bunauke Mopase u Jleneniia (Ilerkosuh C., Kocraguuos C., 2008; Mutojkouh
b., Mnahau 1., 2010).
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Ciuka 4. IloTeHnujaaHe NonIaBHe NOBPIIKHHE Y HOTPAHUYHOM
. npocropy Cpouje’ u Makenonuje.
HU3Bop: Boponpuspenna ocuosa Cpbuje, 2001.

Ta6ena 4. [loBpuInHe yrposkeHe NOMIaBaMa Yy NOTPAaHUYHOM
npocropy Cpouje u Makenonuje.

Yaeo y ykynHoj
l'lonpmmle YrpoikeHe nmomjiaBaMa HOBPI.II“HPI (%)

Ioepanuunu npocmop

Cpbuje u Maxeoonuje 3,72
Tozpanuunu npocmop Cpbuje 4,29
Tozpanuunu npocmop Makedonuje 3,18

Cp0Omja je mocneamux ToJiHa YTpoKeHa MoIIaBaMa Koje 3a31Bajy Mald BOJOTOLIH, OfI-
HOCHO OyjUYHHM TOKOBH, a TO je y OHPEKTHO] BE3HW Ca MHTCH3UTETOM EpO3WBHHX IIpOIieca.
Yrpoxkena cy Hacespa, caoOpahajHuie, HHIYCTpHja, TIOJBOPUBPENHE MTOBPIINHE, TYPUCTHIKH
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nenTpu. Kag cy y mutamy OyjUdHH TOKOBH, MOTPeOHO je HarmacuTh na je y Cpouju, mpema
Karactpuma OyjUuHHMX TOKOBa pal)eHUM ImefeceTux u ie3neceTux roanHa XX Beka, perucr-
poBano Buiie ox 12.500 Oyjuunux tokoBa (0e3 Bojsoaune). To 3HauM Aa je NpakTHIHO
yrpoxena nena Cp6uja, jyxuo og Case u [IyHasa (0packo-mnanuacku neo Cp6uje). Mnaxk,
Tpeba uctahu Ja Cy HajyrpokeHHja MOApydYja y MOTPAHUYHOM mpoctopy: I 'paenmuka
Kicypa u Bpamcka kortnuna, cnue bunauke Mopase Ha KocoBy u Meroxuju.

Y Makenonuju, Hajsehn neo BoJoTOka MMa OyjUYHM KapakTep, a TO Ce OJJHOCH U Ha
rorpannuHy mpoctop. Jlo cemamaeceTnx roiyHa Npouuiora Beka, o Oyjuia cy crpagana
BenMka Hacesba y noguoxjy Llap Ilnanune, Cxoncke LpHe 'ope, Bonna. IloceGno cy Ouie
KatacTpodaine jecere mormiase 1962. u 1979. rogune, of KOjUX je CTPagao U IEHTPATHH JICO
Ckorupa, TeroBa, KymanoBa m npyrux Hacespa. [locie M3BpIICHMX IOIIYyMJbaBarba, Pery-
JIAIMOHMX PazioBa M pa3sHUX MHTEPBEHIM]ja Y CIMBY, OIIACHOCT O KaTacTPO(aITHHUX IOIJIaBa ce
cMamwia. Wnak, 3a BpemMe OOWIHHX IafaBuHA, Bapmap ce 4ecTo W3IMBa M IUIAaBH BEJIMKE
nospimHe y [lonory n 'y Crorickom [lospy HU3BOmHO 01 CKOTIBA, Y3pOKyjyhH BelFKe MaTepH-
jamae mrere. CimgHO je ca dectuM morwiaBama KymanoBcke Peke, koja jomr yBek yrporasa
HajHIKU Jieo Tpaja. YoBeKk OBlle MMa M HENOCpPeAaH, AMPEKTaH YTHIj KOjU ce orjena y
CMambMBaky IPOIYCHOCTH KOPHTa OBHX peKa M OIBOAHMX KaHalta (IIyTOM H pasHUM
ONMmaTiMa), ITO 3a TOCNIEAWIe MMa CMambemhe OBJIKEHOr Mpoduiaa M Opike H3ITUBAHbE
BOJIOTOKA.

OcuMm rpajga (3a KOju HE MOCTOjU pedepeHTHA KapTta), cylla je aTMoc(epcka He-
noroza ca Hajpehum nocnenuiama y Cpouju u MakenoHuju. AHaIU30M Haj3HAuYajHUjUX TIO-
KazaTesba M Iapamerapa Koju oxapel)yjy AyXuHy Tpajama, 4eCTHHY M MHTEH3UTET CyIle,
U3/IBOjeHe Cy YeTHpH obnactu (y moryieny cynrHoctd) Ha tepuropuju Cpouje (Paknhesuh
T., 1988). Obnactu Hajyrpoxenuje cymoM Ha Tepuropuju Cpbuje cy: Humko-JleckoBauka
koTimHa ca JloOpmukom, benonamanagkom u AJleKCHHAYKOM KOTJIMHOM, Bpamcka u ['su-
nmaHcka koriuHa, KocoBo mosee ca [penunom, Mertoxuja, HerotmHcka KpajuHa wu
ceBepoucroyHa bauka ca ceBepHuUM banaTtom.

Hajseha amcomytHa nyxmHa cymie 3abenexena je y Bpamy u oHa je m3Hocmia 61
nma". OBa ekcTpeMHa cymia 3armodena je 22. jyHa, a 3aBpummia ce 21. arycra 1928. rogune
(Dragicevic et al. 2010-b).

ANBAHMUJIA

Noapy4ja HajyrpokeHmja cywom

Ymepeno cywHa nogpy4ja
- ¥mepeHo BnaxHa nogpyyja
B  Beoma snamka noapy4ja

Cuamka S. [ToBpuiMHe yrpo:keHe CylioM Yy NOTPaHH4YHOM
npocropy Cpouje’ u MakenoHuje.
"Ussop: Paxuhesuh T., (1988).
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Ta6ena S. [loBpuInHe yrposkeHe CylioM Y NOTPAHHYHOM
npocropy Cpéuje u Makenonuje.

IToBpKHe yrpokeHe . Yneo y ykynHoj
cymom KaTteropmuja yrpo:xenoctu noprmH (%)
IToxpydja HajyrposKeHHja CYIIOM 26,93
oepanuuny npocmop YMepeHo cynHa nosipytja 24,63
. h YMepeHo BllaskHa IoApydja 8,77
Cpbuje u Maxeoonuje -
Beowma BnaxkHa nospyyja 39,67
Ykynno 100,00
[Moapyuyja HajyrpOXKEHH]a CYIIOM 38,31
oeparuuny npocmop YMepeHo cynHa nosipytja 26,40
. YMepeHo BllaskHa IoApydja 5,22
Cpbuje -
Beoma BiaxHa noapyyja 30,07
Ykynno 100,00
[Moxpydja HajyrpoXKEeHH]ja CYIIOM 16,22
oeparuuny npocmop YMepeHo cynHa nozipyHja 22,97
M. . YMepeHo BllaykHa Mojpyyja 12,11
akedonuje -
Beoma BiaxHa noapyyja 48,70
Ykynno 100,00

Y Makenonuju, cymie cy jour Bume uspaxene. Tokom 1956. rogunae y beshenuju,
Burosmy u I[punemny 3abenexeHe Cy eKCTpEeMHE Cylie Koje ¢y Tpajaie 88 mana, y demup
Kamuju u Crpymuin 87 mana, a y KymanoBy, Kouanuma u ltuny 86 mana (JIaszapeBcku
A., 1993). KapakrepucTu4HoO je a ce NOCIeABUX JClCHH]ja YeCTHHA U JIy)KUHA CyIlIa CBE
BHUIIIE TIPOIY’KaBa, IITO ce IpHUIUCYje U edexTy rodanHor orormssaBama (Bergant K., 2006).

Juckycuja u 3aK/byqak

[Mpupomuu xazapay yrposkaBajy JbyICKE XMBOTE€ M HAHOCE BEIMKE MaTepHjasiHe
mTeTe, ajl UCTOBPEMEHO MEHajy MPHUPOAHE YCIOBE M mpouece. huxose mocnenune HUCY
caMo MaTepHjaiiHe Tpupozae, Beh ce HCIoJpaBajy Ayro HAKOH HUXOBOT I0jaBJbHBama U
MOCTETICHO M HENPUMETHO y Ny’XKEM BPEMEHCKOM IMEPHOAY YCIIOBJbABA]Y DPA3IHUUTE H
BHUIIIECTPYKE MMPOMEHE.

ITocneaune mpupoIHUX HENOToJa Cy BUIIECTPYKE M MOTY C€ carjielaTH Kpo3 BHILE
acriekata ((pU3MOHOMCKH, eMOrpad)CKu, eKOHOMCKH, COIMjalHU, €KOJIOIIKH, 3PaBCTBEHH,
MICUXOJIONIKK), a CBU 33jeJIHO MpPEICTaBJbajy OrpaHuW4aBajyhin (akTop pas3Boja HEKOT
npocTopa.

Kana ce carnenajy HaBeJieHe ONAaCHOCTH M MOCJEIHIIE TPUPOJIHHUX Xa3apAa, HOTIIYHO
j€ jacHo 11a ce y IIaHupamy pa3Boja HEKOT IPOCTOPa MOPajy aHAIM3UPATH PU3UIH BUXOBE
1ojaBe Ha TOM IIPOCTOPY M TPEIYy3eTH CBE HEONXOAHE Mepe 3a m30eraBambe OYEKMBAHUX
nocneania (Munojkosuh b., Mnahan /[I., 2010). M3 nHaBepeHux pasiora, y pagy cy
aHAJIM3UPAHU HETaTHBHE KapaKTEPUCTHKE NPHUPOJHMX YycJoBa Kao orpaHuuanajyher
(akTopa pa3Boja y norpanugHoM npocropy Cpouje u Makenonuje.

Ha ocHOBY mpeTxofHHX aHanu3a HOTIIYHO je jacHO Jla NPMIMKOM H3paje IPOCTOPHUX
U ypOaHHCTHYKKX IUIAHOBA, 3aIUTHTA OJ] IPUPOJHUX Xa3apAa MPeJCTaB/ba U3y3€THO BayKaH
CerMEHT Y TIOIJIe[ly KOMIUIEKCHOT carjieiaBamba MPUPOJHHUX YCIIOBa, IUIaHMpama HaMeHe
NOBpIIMHA M Kopuiihema 3eMJBHINTA, I[OCEOHO Yy TOBPEIUBUM (BYJIHEPAOMIHUM)
oJpyYjuma.

W3Bpuiene ananuse mokasyjy na je 55,89 % morpanumunor npocropa Cpbuje nu Ma-
KEJOHWje TIOBPEIMBO TPHPOIHUM Xazapauma. Y morpanudHoM npoctopy CpoOwuje
oBpeInBo je 69.48 % anannsupane TepuropHje, a y Makenouuju 43.09 %.
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Moapyyja cuexmBane jaunne JemmsoTpeca 8-9° MCS cxkane 3a
— noag;mu nep1on qnjwn roaMHa

Noapyyja najyrp ja np: T™a
Moppy4ja excyecnene epoauje

. Noppyyja najyrpomennja cywom
I rorenumjanua nonnaswa nogpyyja

Canka 6. CuHTe3Ha KapTa NOBPeAMBOCTH MOrpaHUYHOT mpocTtopa Cpouje m Makenonuje
NPUPOTHAM Xa3apAuMa.

Ja 6u ce Moria M3BPLIMTH NIPABUIIHA NPOLIEHA CTENEHA MOBPEAMBOCTU IMPOCTOPA,
OITHOCHO OTpaHWYCHa 332 HErOBO KOPHUIINEHE U pa3Boj, HAOIMXOIHO j& MPUCTYITUTH U3PaTH
Kamacmpa yepodxiceHoCmu npocmopa npupooHuM xazapouma y QYHKIHJU TPOCTOPHOT H
ypOaHNUCTHUKOT IUIaHupama. Ha 0CHOBY TakBHX ca3Hama M NCTPaXKUBaba, HalpaBuwia 01 ce
nucTa Tayaka (30Ha) Moryhux pusnka, BepoBaTHohe NojaBsbHBaba, 00MMa Mocjeuia U Ha
OCHOBY Tora JepuHHCAakE IIAHOBA 3aIUTHTE ¥ NPHOPHUTETA 3AIUTHTE y IIAHUPAY Morpa-
HuyHor npocropa Cpouje u Makenonuje. CpOuja je y mocieame I8¢ TOAUHE J0CTa ypaiia
Ha OBOj MpoOJieMaTHIM, a cada ocTaje u3paga KapTe pernoHanHOr Kapakrepa KojoM O
Ouie oOyxBahieHe cBe OajKaHCKe 3eMIbe.
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Abstract: Natural conditions of certain area imply to the complex influence of various elements of the environment
(surface, relief, climate, water, vegetation type) and man, and knowledge of their recent state represents basis of an
integrated approach in the land use planning. Analysis of natural conditions and processes in the Serbian-
Macedonian border area is usually done through the valorization of natural potentials, but aspect of their limiting
influence on the development of this territory — natural hazards assessment has remained unresolved. Degree of
natural hazards vulnerability of a certain territory is an important factor in land use planning, because it represents a
threat to the undisturbed development of a certain teritory. The basic idea of this paper is to provide multi-hazard
assessment and the integral map of areas vulnerable to various types of natural hazards in Serbian-Macedonian
border area. In this way seclusion of areas where natural conditions can represent the limiting factor for the
development of the analysed territory shall be performed.

Key words: natural condition and hazard, risk assessment, vulnerable areas, spatial planning, integral map.
Introduction

Knowledge of natural conditions is aimed at correct and rational approach in the use of
natural potentials of a certain area, without a pronounced disruption of natural balance on it.
With the complex analysis of the natural conditions of a certain area the optimal purpose of a
specific territory can be determined, and this analysis are unimaginable without proper
knowledge of the intensity of natural processes affecting this teritory. This is because natural
conditions are a direct reflection of the intensity of the dominant natural processes (which are
also an important modifier of the existing natural conditions) on a given teritory. Therefore,
the analysis of natural conditions implies their recent condition that has been created as a
synthesis of the impacts of natural, but even more anthropogenic processes on the considered
teritory.

An ever increasing anthropogenic pressure caused the increase in the degradation of
natural conditions on the Earth's surface, and as a result of alteration of natural conditions
and processes, negative responses of the nature to this situation have occurred. Increased
frequency and intensity of adverse natural events is reflected in the increasing number of
natural disasters on Earth. Risks from natural hazards are the limiting factor for further
progress, and therefore in the analysis of spatial development adequate attention must be
given to them.

Analysis of natural conditions and processes as well as geohazard vulnerability of a
smaller part of the Serbian-Macedonian border region (P¢inja basin) has already occurred
(Milevski I., Dragicevic S., Kostadinov S., 2007, Dragicevic et al., 2010-a), and the results
showed that there are justified reasons for the complex analysis of natural conditions of the

E-mail: slavoljubdragicevic@eunet.rs
The paper contains the research results of the project Nol146005 supported by the Ministry of Science and
Technological Development of the Republic of Serbia
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entire border area. Therefore, the basic idea of this paper is to clarify aspect of the limiting
influence of natural conditions on the development of this territory — the natural hazard
vulnerability, with their complex analysis. Previous studies have already shown (Greiving et
al. 2006; Greiving et al. 2006a; Olfert et al. 2006) that natural hazards have the potential to
produce severely large impacts on the economy, society and the environment and can be a
disturbance to the undisturbed development of cetrain area. In most cases whole regions,
often even trans-national areas, are affected by various natural hazards.

Natural disasters are phenomena of the natural systems stability violation by natural
processes, most recently considerably modified with human impact (Dragicevic, S., and
Filipovic, D. 2009). The basic idea of this paper is that after analysis of Serbia's territory
natural hazard vulnerability (Dragicevic et al., 2010-b) expand the research to the border
areas with neighboring countries that do not have this kind of analysis, thus showing that
this kind of research do not recognize administrative boundaries and beside national, have
regional importance.

The Research Methodology

Occurrence, extent and duration of natural hazards in most cases can not be predicted
in advance, but for some phenomenon, based on experience, statistical data and modeling
methods, and considering the place of occurrence, we can assume that they will occurre
(Dragicevic et al. 2009-a, Dragicevic et al. 2010-b).

The biggest problem with this type of research is the restriction of analysed area
due to the impossibility to clearly define the border area. Therefore, limiting of area was
carried out in a much wider area of then next of border, or as part of a much wider area. In
that sense, isofrontier of 30 km from the border line to the interior of Serbia and Macedonia
was elected, which gave a real basis for comprehensive analysis. Accuracy of drawn
isofrontier is directly conditioned by the degree of generalization of the Serbian-Macedonia
border line. For this reason, the calculation of the surface vulnerable to certain natural
hazards was abandoned and approach to determine the percentage of the total area of border
zones of one or another country, as well as in the entire border region was made.

Methodological approach has involved the analysis of selected area in terms of
vulnerability to all types of natural hazards, and then perceiveing the entire border area
vulnerability degree with their synthesis display. For this reason, the total areas vulnerable
to certain natural hazards in the Serbian-Macedonian border area are calculated. This has
made comparisons of the risk degree of border areas of each country individually, as well as
the overall vulnerability of the border area possible.

Upper intensity values for single natural hazards represent the limiting factor for
land-use planning at the given level. The integral map of the natural hazards of the territory
was created using multi-hazard assessment (Dragicevic et al. 2010-b).

Natural hazard vulnerability of the Serbian-Macedonian border region

Seismic hazard is part of a natural hazard, or probability of occurrence of
earthquakes, of the appropriate characteristics, in a certain period of time and at a certain
place that will be specifically manifested in the observed location. Land use planning and
development from the point of providing earthquake protection is an integral part of urban
planning.

For an accurate evaluation of seismic activity of the area, seismic zonation is carried
out defining the conditions of seismicity, which gives pictures about the place of occurrence
and severity of future earthquakes. Based on the map of seismic microzonation the intensity
degree of possible earthquakes is determined, and according to that standards of stable
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seismic construction are projected, which with the proper application provide the
preservation of buildings and infrastructure even during powerful earthquakes.

According to the Seismological Map of Serbia (published in year 1987 — for return
periods of time of 50, 100, 200, 500, 1,000 and 10,000 years) which expresses the expected
maximum intensity of earthquakes (therefore has a long-term prognostic character), the
territory of the Republic of Serbia is the on overlay for 100 years return period of time
located in the area of the VII, VIII and IX degrees of MCS scale (or MSK-64, which is
equivalent), corresponding to the state that actually occurred in this territory. And in the
northern part of Macedonia, the maximum intensity of earthquakes is in a zone of VI - IX
degrees.

Therefore, the maximum intensity of earthquakes in the Serbian-Macedonian border
area according to classification belongs to the medium (VI), significantly (VII) and severely
(VIII) affected areas, which is a limiting factor for its development. Of particular importance
is the fact that the severely earthquake-affected areas (VIII) are the most populated in the
border area (Skopje, Vranje, etc..), so therefore the risks to the population, settlements and
facilities are very large.

Figure 1. Seismic map of Serbian® and Macedonian border area for 100 year return period.

Table 1. Areas vulnerable to different levels of seismic hazard in the Serbian-Macedonian border area.

- Intensity | Percentage of total
Seismic hazard areas (MCS) area (%)
VI-VII 0,45
. . VII-VIII 67,26
Serbian-Macedonian border VIILIX 29.76
area
1X-X 2,53
Total 100,00
VII-VIII 47,76
. . . VII-IX 47,02
Serbian side of border area XX 522
Total 100,00
VI-VII 0,87
. . _ VII-VIII 85,63
Macedonian side of border area VIILIX 13.50
Total 100,00

Defining the landslide risk degree is based on knowledge of engineering and
geological features of the ground, then the knowledge of all actions of external factors on
the geological environment. Landslides cause and determine the totality of conditions
related to land use and purpose. Except causing the changes of the soil and relief conditions
on some part of the topographic surface, this geomorphological process determines
economic activity in which the population of a given territory may be engaged in (terms of
construction, housing, land cultivation, etc.).

In the Serbian-Macedonian border area areas around Prizren, UroSevac and Vranje
(Serbia), with Skopje’s entourage, lower slopes of the Sara Mountain and right valley side
of Radika (Macedonia) are threatened by landslides. Only during the spring of year 2009,
due to improper undermining construction of the slopes in the southern parts of Skopje, to
the Mountain Vodno, several landslides occured, which are very difficult to remedy. Due to
the intensive exploitation of natural resources, particularly deforestation, landslides are
common on the slopes of Sara and in the Radika valley, where a lot of damage to buildings
occured, and even the whole villages are in danger (Velebrdo, Bituse et al.).

3 Source: Vukasinovic M., (1987).
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Figure 2. Areas vulnerable to landslides in the Serbian* and Macedonian border area.

Table 2. Areas vulnerable to landslides in the Serbian-Macedonian border area.

Landslide hazard areas Percentag(eo}) g total area
0
Serbian-Macedonian border area 12,74
Serbian side of border area 9,57
Macedonian side of border area 15,72

Soil erosion can have a major limiting impact on the use of natural resources and
represent a natural risk in certain areas. Stronger erosion categories affect more than 35% of
Serbian (Lazarevic R., 1983) and 38% of Macedonian territory (Gjorgjevik et al., 1993). As an
example of excessive erosion always was the P¢inja basin which covers a substantial part of the
Serbian-Macedonian border region singled out. Because the P¢inja basin is one of the basins with
the strongest erosion intensity in the region, this area has been the subject of numerous studies
and erosion intensity modeling (Rakicevic T., 1975, Andonovski T., 1982; Andonovski T.,
Kol¢akovski D., 1989; Milevski L., 2001, 2005; Gjorgjevik et al., 1993; Miletic L., Dragicevic S.,
Kostadinov S., 2007, Dragicevic et al. 2010-a).

Besides water managment, the problem of erosion, flash floods and sediment affects
other branches of economy. Flash floods and sediment threaten settlements, transport
infrastructure (roads, railways, bridges, etc..), agricultural lands, natural conditions as a
whole or individually (Dragicevic et al. 2010-c). One can, therefore, conclude that a large
part of the Serbian-Macedonian border zone is threatened by some form of erosion and
torrential process, which is a limiting factor for its development.

Figure 3. Areas vulnerable to excessive erosion in the Serbian * and Macedionan® border area.

Table 3. Areas vulnerable to excessive erosion in the Serbian-Macedonian border area.

. . Percentage of total area
Excessive erosion areas (%)
Serbian-Macedonian border area 12,19
Serbian side of border area 15,03
Macedonian side of border area 9,53

Potential floodable areas in Serbia cover the surface of 1.6 million hectares and
affecting about 500 larger settlements, and 515 industrial facilities are located on them. In
addition, flooding endangers 680 km of railways and 4,000 km of roads. The largest areas
potentially affected by floods are located in Vojvodina, with approximately 1.29 million
hectares, representing about 60% of its total area. Second largest affected area is the right
embankment of the Sava River, followed by areas in the Morava basin and Drina river right
shoreline, the basin of the White Drim, Kolubara, Sitnica, Timok, Binacka Morava and
Lepenac (Petkovic S., Kostadinov S., 2008).

In recent years Serbia has been affected by floods caused by small streams and
torrential flows, and this is directly related to the intensity of erosive processes. by
Settlements, roads, industry, agricultural areas, tourist centers are threatened. When it comes
to torrential flows, it is noteworthy that in Serbia, according to the cadastre of torrential
flows which was made during the fifties and sixties of the XX century, more than 12,500
torrential flows were registered (excluding Vojvodina). This means that virtually the entire

* Source: Lazic M., Bozovic D. (1995).
* Source: Water Managment basics of Serbia, 2001.
¢ Source: Djordjevic et al. (1993).
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Serbia, south of the Sava and Danube is threatened (hilly and mountainous part of Serbia).
However, it should be noted that the most vulnerable areas are in the border area: Grdelica
gorge and Vranje depression, Binacka Morava basin in Kosovo and Metohija.

Figure 4. Potential floodable areas in the Serbian’ and Macedonian border area.

Table 4. Potential floodable areas in the Serbian-Macedonian border area.

Potential floodable areas Percentag(eo;) 1; total area
0
Serbian-Macedonian border area 3,72
Serbian side of border area 4,29
Macedonian side of border area 3,18

In Macedonia, most of streams have torrential character, and this applies to the border
area. By the seventies of the past century, large settlements in the foothills of Sar Planina,
Skopje’s Montenegro and Vodno suffered from torrential floods. Especially devastating were
autumn floods in years 1962 and 1979, from which the central part of Skopje, Tetovo,
Kumanovo and other settlements were damaged. After completion of reforestation works,
regulatory works and a variety of interventions in the basin, the risk of catastrophic flooding is
reduced. However, during heavy rainfall, Vardar often outflows and floods large areas in Polog
and in Skopje Field downstream of Skopje, causing great material damage. Similar situation is
with the frequent flooding of the Kumanovska River, which still threatens the lowest part of the
city. The man here has an immediate, direct impact, which is reflected in the reduction of
permeability of these river beds and drainage channels (with debris and various dump), resulting
in a decrease in humidified profiles and quicklier watercourses outflows.

In addition to the hail (for which there is no reference map), the drought is
atmospheric hazard with the greatest consequences in Serbia and Macedonia. With the
analysis of the major indicators and parameters that determine the duration, the frequency
and intensity of droughts, four areas were subtracted (in terms of droughtness) in Serbia
(Rakicevic T., 1988). Areas most affected by drought in Serbia are: Nis-Leskovac
depression with Dobricka, Belopalanacka and Aleksinac depression, Vranje and Gnjilane
depression, Kosovo Polje with Drenica, Metohija, Negotinska Krajina and Northeastern
Backa with North Banat.

Figure 5. Areas vulnerable to drought in the Serbian ® and Macedonian border area.

Table 5. Areas vulnerable to drought in the Serbian-Macedonian border area.

Areas vulnerable to Vulnerability category Percentage of total
drought area (%)

Areas most affected by drought 26,93

. . Areas moderately affected by drought 24,63

Serbian-Macedonian border Areas slightly foected by Zroughgt 8,77
area Areas unaffected by drought 39,67
Total 100,00

Areas most affected by drought 38,31

Areas moderately affected by drought 26,40

Serbian side of border area Areas slightly affected by drought 5,22
Areas unaffected by drought 30,07
Total 100,00

Areas most affected by drought 16,22

. , ) Areas moderately affected by drought 2297
Macedomazrs)z;z’e of border Areas slightly foected by Zrough% 12,11
¢ Areas unaffected by drought 48,70
Total 100,00

7 Source: Water Managment basics of Serbia, 2001.
% Source: Rakicevic T., (1988).
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The greatest absolute duration of drought was observed in Vranje with the duration of
61 days. This extreme drought began on June 22" and ended on August 21 in year 1928
(Dragicevic et al. 2010-b).

In Macedonia, the droughts are even more pronounced. During year 1956 in
Gevgelija, Bitola and Prilep, an extreme droughts that lasted 88 days were observed, the
Demir Gates and Strumica 87 days, and in Kumanovo, Ko&ani and Stip 86 days (Lazarevski
A., 1993). It is interesting that in recent decades the frequency and length of droughts is
more extended, which is attributed to the effects of global warming (Bergant K., 2006).

Discussion and Conclusion

Natural hazards threaten human lives and cause great material damage, but also alter
the natural conditions and processes. Their consequences are not only material, but they
manifest themselves long after their occurrences, and gradually and imperceptibly over a
longer period of time cause different and multiple changes.

The consequences of natural disasters are numerous and can be observed through
various aspects (physionomic, demographic, economic, social, environmental, health, and
psychological), and all of them together represent a limiting factor for the development of a
certain area.

When you perceive listed dangers and consequences of natural hazards, it is
completely clear that when planning development of a certain area the risks of their
occurrence in the area must be analyzed and all necessary measures to avoid the expected
consequences must be taken. For these reasons, the paper analyzes the negative
characteristics of natural conditions as a limiting factor of development in the Serbian-
Macedonian border area.

Based on the foregoing analysis it is completely clear that in spatial and urban
planning, protection from natural hazards is extremely important segment in terms of the
complex understanding of the natural conditions, land use planning and managment,
especially in vulnerable areas.

Aforementioned analysis has shown that 55.89% of Serbain-Macedonian border area
is vulnerable to natural hazards. In Serbian part 69.48% is vunlnerabe, and 43.09% in
Macedonian part of border area.

Figure 6. Integrated map of natural hazard vulnerability in the Serbian-Macedonian border area.

In order to make proper assessment of the spatial vulnerability degree, or restrictions
on its use and development, it is necessary to create a cadastre of natural hazard
vulnerability in function of spatial and urban planning. Based on these findings and
researches, the list of points (zones) of potential risk, probability of occurrence, extent of
consequences should be made, and based on that defining plans for protection and
protection priorities in the planning of the Serbian-Macedonian border region. Serbia has
done a lot in the last two years on this issue, and now of the construction of a regional map,
which would encompass the Balkan countries remains.
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