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PU3UK Ol TAJMHCKHUX IMPOLECA
HA TEPUTOPUJUA OIIIITHUHE Yb

H3Boa: CrepeoTuIHa HCTpaKMBam-a MPUPOIHHX yCI0Ba Ha Teputopuju CpOHje ycoBIbaBajy OrpaHHYEHY AIUIMKATUBHY
BPEIHOCT BEJIMKOT Opoja I0CaJAlIbUX CTpaTertja pa3soja | INIAHCKUX JIOKyMeHaTa pa3manTe HameHe. Hajoosbu rokasaresb
tora je Crpareruja pasBoja IUIAHCKOI MOJpPy4ja OMIUTHHE YO, e je OCHM OIIITe aHAIM3e MPHUPOJHUX HOTEHIMjana
YMHOTOME 3aII0CTABJBEHO JECTEPMHUHICAESE TIOBPIIMHA YTPOXKCHIX PAIAYUTIM HHTCH3UTETOM IeOMOP(OIIOIIKIX HPOLeca.
Konuka je yrpoXeHOCT HEeKe TepUTOpHje MaJAWHCKAM IIPOLECHMa IPEICTaB/ba OMTAH YHHMIAL TPH U300py
JIOKalMje W IUIAaHUpakby HaMeHe Kopuihema 3eMJbHIINTA, MpU oApehuBamy CTENeHa KOHLEHTpanuje (pHU3MYKUX
CTPYKTypa U HHGPACTPYKTypHHX objekara. OBaKBa BpCTa aHAIN3a IIPECTaB/ba HE3a00MIa3HH CETMEHT CTpaTeruja
IIPOCTOPHOI pa3Boja Heke Tepuropuje. Jlakie, OCHM aHaIM3e NPHPOIHUX YCIOBa Kao IOTCHIHMjala pa3Boja HEKOr
HPOCTOPa, jeIHAKA MaKEa C& MOpa IIOCBETHTH U MPABHIIHOj MPOLEHH CTENeHa MOBPEAMBOCTH MPOCTOPA, OJHOCHO
OrpaHHYCH:A 32 BEroBO KOopHInhicse 1 pa3Boj.

Kiby4uHe peun: pH3uK, MaMHCKU MPOLECH, €PO3Hja, KITM3HUIITA, OMIITHHA YO.
YBoa

OcCHOBHa HzEja OBOT paja je NeTepPMHHHCAEkE M aHajIHM3a IOBPIIMHA ITOTSHIHjaITHO
YIPOXKEHHUX MaJHHCKHM INPOLECHMa Ha TEPUTOPHUjH onmTHHE YO. MHTEH3UTET maJguHCKUX
mporieca (IeTyBHjaTHO-TIPOTyBHjaTHUX U KOJTyBHjalTHIX ) YCIIOBJHEH j€ BETUKUM Opojem du-
3UYKO-reorpadCckux (akTopa, 4rja je OCHOBHA KapaKTEpUCTHKA MPOCTOpPHA M BPEMEHCKa
MPOMEHJBUBOCT, & HACTA]y Kao pe3yJiTaT CyNnepro3ulirje, OTHOCHO MYJITHIUINIHPaka HBUX0-
BOT' JIEJIOBaMa, YECTO YCIOBJLEHM W JIOJATHUM AaHTPOIOTEHHUM INPHUTHUCHUMA (AQHTPOIIO-
npecuja) (dparuhesuh, C., Crenuh, M. 2006; Myctaduh, C. 2007). Konuka je yrposkeHOCT
HeKe TEpUTOpHje MaANHCKUM MpoLieCuMa MpeCcTaB/ba OMTaH YMHMIIAL] IIPH U300y JIOKALH-
je ¥ I1aHupamy HaMeHe Kopuihema 3eMJbUINTa, IpH o/ipeljuBamby cTeneHa KOHIEHTpaluje
(u3MUKMX CTPYKTypa ¥ MHPpacTpyKTypHHUX objexara. OBakBa BpCTa aHAJIM3a MPECTaBIba
He3a00MIIa3HN CETMEHT CTPATETHja IPOCTOPHOT pa3Boja Heke TepuTopuje. OCHOBHU 3a1aTak
OBOT pajia je aHajgu3a CBHX PEJIEBaHTHUX (aKTopa KOjU JIOBOJE IO I0jaBe MaJWHCKUX
npoueca, yTBphUBame HHXOBOI PELEHTHOI CTama IPEKO IMOTEHIHjalHE pPaclpocTpame-
HOCTH Ha TEPUTOPHjU ONIITHHE YO W carjielaBambe MOTYNHX MOCIeIuLa yciel HBHXOBOT
MHTCH3UBHPAbA.

! ap CnaBosby6 Jdparuhesuh, nouent, Yunsepsurer y beorpamy — [eorpadeku daxymrer, Cryaentcku Tpr 3/3

' Aan Hoskosuh, ncTpaxnsad npumpasauK, YauBep3uteT y beorpamy — ['eorpadekn daxynrer, CTyaeHTCKH
tpr 3/3, beorpan

2 Mapxo Ipuua, gumn. unr. reonoruje, Mucrturyr UMC, Beorpan.

Paxg mnpencraBba pesynrate HCTpaxkuBama mpojekta 146005 koje ¢unancupa MUHHCTapCTBO Hayke H
TeXHOJIOLIKOT pa3Boja Penybmuke Cpouje.
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OcHoBHe KapaKTepUCTUKE MPOCTOPA UCTPAKUBAILA

OnmrrHa Y0 ce Hanasu y Lentpannoj Cpbuju, y Komybapckom okpyry. 3axBara
noBpiHHy 071 456,14 km?, a ipema mormcy u3 2002. FOMHE HA HEHO] TEPUTOPH)H je GHITO
32.104 cranoBHUKa. YKynmHa nyxuHa rpanuie Ommtuee je 165,34 km, mpu demy je
rpaHMYHA JIMHKUja Hajayxka ca omutuHoM OOpeHoBan U n3HocH 62,96 km. OnmTrHa ce Ha-
JIa3M Ha jy>)KHOM 0001y [TaHOHCKE HM3HMje Y IPETeXKHO HU3HJCKOM TEPEHY, TJe IPOCTOP KOjU
ce Hanmazu ucrnox 200 m HagMopcke BHcuHE uYuHH 92,49% TepuTOpHje OBE aIMHHU-
crpartuBHe jenunune. Behu neo tepuropuje ce Hanasu y cnuBy KomyOape u To HajBumIe y
CIIMBY H€HE JieBe IpuToke TaMHaBe, a MambH CeBEepO3ana iy JIeo ce Hajla3| y ciuBy Byko-
npaxa (cimuB Case).
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Ca. 1. TeonpocTopHM 1noJ10kaj onmTuHe Yo.

KBanturarnBHOM aHanu3oM pesbeda yrBpheno je na ce 19,31 % tepuropuje onuiru-
He Y0 Haja3u Ha HaJAMOPCKOj BUCHHH HKXKO] of 100 m, u3mely 100 u 200 m Hanasu ce
73,17 %, Taxo na ce 1o 200 m HagMOpCcKe BUCHHE Haiasu ce 92,49 % Teputopuje ONIITHHE
(421,9 km?), omHocHo Hajehn jeo npunaxa HusmjH. Buchja obyxsara 7,51 % Teputopuje
OIIITHHE, OJJHOCHO H-EH 3ala/lHy U jy»HHU Aeo. Ha ocHOBY M3pauyHaBama JOILUIO Ce JI0 I10-
JlaTKa J1a je cpeba HaMOopcKa BUCHHa TepuTopuje omurtuae 135,4 m. Ha ocHoBy pacriosio-
KMBHX Tojaraka 3a nepuox 1961-90, yrepheHo je nma cpenma Temmneparypa Baszayxa Ha
Teputopuju ommTHHEe YO0 m3HOocu 10,9 °C, a cpenma KoiauuMHa nagaBuHa 741,4 mm
(Novkovi¢, 1. 2009).

MeTono0/10THja HCTPAKUBAHA

N3nBajame MOBpIIMHA YTPOXKEHUX MaJMHCKUM IPOIECHMa Y ITPOCTOPY ONMIITHHE YO
M3BPIICHO je o (hazamMa: yIo3HaBame ca JUTEPaTypoM 3a UCTpaKMBaHy o0JacT, aHain3a
TEOJIOIKUX KapaTa, MHTEpIIpeTayja Tomorpadckux Kapata (KBaHTHTATHBHAa TreoMopdo-
JIOIITKA aHAJIN3a), TEPEHCKA UCTPAKUBaha, KAOMHETCKAa CHHTE3a MPUKYIUBCHOT MaTepHjaja.

HakoH eTaspHUX aHAIM3a TEO0JIOIIKUX U Tonorpadckux (kapTe BepTHUKATHE palrdia-
IEHOCTH pesbeda, KapTe yriioBa Haruba TepeHa) Kapara U3BOjEHH Cy MOTEHIH]aTHO yIPO-
JKEHU TepeHH oImuTHHE Y 0. MeTo10M elMMUHAIM]je, HCKIbYUYEHE Cy CBE OHE TIOBPLIMHE KOje
CBOJUM JIMTOJIOIIKMM CacTaBOM HE HCIyHaBajy YCJIOBE 3a I0jaBy MaJUHCKUX Mpoleca
(Lazarevi¢, R., 2000; Jelinek, R., Wagner, P., 2007; Iparutieeuh, C. 2007; Munomesuh, M
u ap. 2006). YopeaHoM aHaIN30M KBAaHTHTAaTHBHUX Ie€OMOP(QOIIOIIKNX Kapara U H3J[BOje-
HUX JIMTOJIONIKMX 4WiaHoBa Moryhe je BeoMa mpenu3Ho aedUHHCATH TOTEHIHjaHE epo-
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3HOHE MMOBPIINHE. YKOJIHUKO CY palIwiamena pejbeda H3pa3uTHja, ca H3paKeHUjUM YTIIOBH-
Ma HaruOa TepeHa, JUTOJIOLIKH CacTaB M HauMH KopHihema 3eMJBHIITA TaKaB Ja Cy PeaHH
YCJIOBH 3a I10jaBy MaJWHCKHX IIPOLECa, OHA CY U MCIYHCHU CBU HEOIXOMHU (PAaKTOPH 32 HH-
xoBy mMoryhy manudecraiujy Ha Tonorpadcekoj nospiuuau (Clerici, A. u ap., 2002; Dragicevic,
S.idr. 2007; Kanungo, D. P. i dr. 2008; Dragicevi¢, S. i dr. 2009).

CXO0/IHO YMIbEHHIIM 2 Ce MOJaTaK KOjU Mpe/ICTaB/ba M0Ka3aTelb CTama MOTeHIU]jajla
epo3uje arperupa M3 BEJTHKOr Opoja pa3nuyuTuxX (GakTopa, u3abpaH je MPOrpaMCKH MaKeT
Intergraph Geomedia 300r YHEBEHUIIE 1a TOAPKaBa YCIIOCTABbAKhE JUHAMUYKIX U XUjepap-
XHMjCKUX Be3a u3Mely Jiejepa, MITO 3HAUM 1a IpOMEHa Ha OMIIO KOM Jiejepy HIXKer XHjepapx-
MjCKOT' HMBOA N3a3MBa IIPOMEHY Ha CBHUM JigjepUMa BHILET HUBOA Ca KOjUMa Cy y BE3H, alli U
MoryhHOCT J1a IpeKkyiamna Jiejepe ca caapikajeM KOjH ce Haja3d y PasiIHIuTHM Teorpad)cKum
KOp/IMHATHUM CHCTEMHMA.

TepeHCKUM paJjoM M3BpILEHA je MPOoBepa M3IBOjEHHX MOBPILIMHA YIPOXKCHHUX aJHHCKAM
MPOLIECHMA, Ka0 ¥ KAPTHPame ¥ OOMITKEHhE PELICHTHUX KIM3HILTA U €PO3HOHHUX TOZIPYYja.

AHanm3a perneHTHUX IPUPOJHUX YCIIOBAa HAa TEPUTOPHjH OMIITHHE YO MpeacTaBibaia
je HeOIXOJHY OCHOBY 3a aHAJIM3y AOMHHAHTHHX (akTopa n Momudukaropa MaJuHCKHX
nporeca y HCTpaXUBaHOM IpocTopy. Jla Ou ce M3BpIIMIa aHANIW3a NPUPOIHUX YCIOBa 3a
I0jaBy IAQAWHCKUX IIpoIleca Ha HEKOM IIPOCTOpPY, HEOIIXOIHO jeé KOMIUIEKCHO pa3MaTpame
JUPEKTHUX W MHAMPEKTHHUX Y3pOKa KOjU YCJIOBJbAaBajy HUXOBY reHely. Hamme, maguHCKu
MIPOLIECH HACTajy jeJHOCTPAHUM WIIM MYJITHUIUIMIMPAHUM JEJIOBakbeM BHLIE (aKTopa, Kako
NMPUPOAHUX, TAKO U aHTPOIIOI'CHUX. C TOT'a, NpEeKJIalamkbEeM BUIIC aHAIMTUIKNUX KapaTa CTCK-
JIM Cy C€ YCJIOBM 3a M3/1Bajarbe NMOBPIIMHA YTPOKCHHUX IPOLECOM KIIVDKEHha Tia M pa3jinyu-
THUM KaTeropHjama epo3nje 3eMJbHUIITA.

Ha ocHOBY HaBelleHHX OICEKHMX MpPUIPEMa M TEPEHCKUX HCTPaKWBarba KapTHpPaHe
Cy CBe MMOBPIIMHE Y ONIITHHM Y0 Ha KOjUMa ITOCTOje CBH YCIIOBH 3a I10jaBy ITaAUHCKUX MPO-
neca (IOBPIIMHE yrpOXKeHe MaAWHCKUM HporecuMa). Tako MpUIpeMibeH MaTepHjal mpei-
CTaBJbAO je OCHOBY 3a M3[Bajarb¢ MOBPIINHA YTPOKECHHUX KIMKCHEM TEpeHA M PasIHYUTHM
WHTCH3UTETHMA €pO3Hje Y ONIITHHH Y 0.

AHanu3a oApeUIIHNX (pakTopa MaMHCKHUX Mpoleca

AHanu3a OCHOBHUX KapaKTEPUCTHKa TepeHa y 1MJbY YTBphHBama HErOBUX IMPEAHU-
CHo3uIMja 3a T0jaBy MaJUHCKUX Ipolieca, MoJpa3yMeBa MPHKa3 JHUTOJOIMIKUX KapaKTepu-
CTHKa T€peHa, KBAaHTUTATHBHY IeOMOP(OJIOIIKY aHAJIU3y TepeHa: XUIICOMETPH]jY, EHEPTH]Y
u HaruO pespeda JaTor IpocTopa.

JIuTonoIwIKK cacTaB Npe/CTaB/ba NPUMApHU YMHWIIALl MAaJWHCKUX IIpolieca, jep je
bUXOB MHTEH3UTET JOMHHAHTAaH CaMO y PACTPECHTHM, cia0OBe3aHMM M IJIACTHYHHM CTe-
HaMma, a y YBPCTHM, KOMITaKTHUM, Hajuemhe ux HeMa. Kao onTuMaiHu yCciioBH NpH KOjUMa
j€ YTHIIaj TEOJIOIIKOT cacTaBa Ha KIIM3WIIHH IPOIEC HAjU3Pa3UTHjU, HEOIXOIHO je MOCTO-
jame pacTPecUuTOr MOBPIINHCKOT CII0ja, TITHHOBUTOT CJI0ja y -eTOBOj MoAUHH 1 Behn Haruo
TIIMHOBHUTOT (BOAOAPKIJbMBOT) cioja. Kox eposumje 3emspmmiTa, oceOHO je OuTHa Op3uHa
pacmazama CTCHOBUTE OCHOBE U (hopMupama Kope pacrajiama.

Ha Teputopuju CpOuje, maguHCKH MPOIECH Cy HajBUIIE PACIIPOCTPA-CHHA y HEore-
HHUM CeJUMEHTHMa, a Kao Jobap mpuMep Moxe ce yzetu cius Komybape. Hanme, Ha unra-
BOM MPOCTOPY IO/ HEOI€HOM, JIMTOJIOIIKHM CacTaB je TakaB Jla Ce CMEHY]y WIaHOBU ca
u3pakeHM (yHKIMjaMa XUJPOTeOJIONIKIX KOJIEKTOpa U M30JlaTopa, Kao U BOAONPOIYCHU
cenuMeHTH. Ha KOHTaKkTy THX CpeiivHa OCTBapeHe Cy NOTEHIMjaHe MOTyhHOCTH 3a cTBapa-
€ KIM3HUX MOBPUIMHA, alli jé W 300T IUIOJHOCTH M 00pajJie OBHX IMOBPIIMHA MPHCYTHA
peueHTHa eposuja 3emipumTa. Heorenn cenumentu y ciuBy KomybOape 3axBatajy moBp-
uny oz 1.303 km?® (36 % yKynHe MOBpIIMHE CTHBA), pH yeMy 76,2 % YKyITHHX MOBPILIH-
Ha YrpoXKeHHX Kim3uimTuMa y ciauBy Komybape mpumnama ooj ¢opmanuju (Dragicevié, S.
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2007)). Ha teputopuju onmrrHe Y0, HEOTEHN CEIUMEHTH 3axBartajy 55,3 % yKyIHe moBp-
e (Novkovié, 1. 2009).

ITo3naro je na ogpehene KkapakTepuCTHKE pesbeda MPeICTaBibajy jenaH 0 OCHOBHUX
yCIIOBa 3a I0jaBy MagUHCKHUX mpoueca. [Ipu Tome, HajBaKHH]jE je U3BPIIUTH XHIICOMETPH-
JCKy, Kao W aHanu3y “eHepruje” W Harmba Tomorpad)cke MOBPIIUHE, IITO YjEIHO MPEACTa-
BJbA M CYLITHHY KBaHTUTaTUBHE IeoMOp(OJIOIIKe aHaIu3e. XHUIICOMETPHjCKA KapTa Mpe.-
CTaBJba TIOJIA3UILTE Yy aHAJIM3U TEPeHa MOTEHILHUJjaJHO YIPOXKEHOT HaJHMHCKUM IIpoliecuma,
noceOHO 300T YMILEHHUIE Ja je TOpHa rpaHuIa HeoreHux cequMenara y Cpouju 420-450 m.
Axko ce 3Ha 1a je Hajehu Opoj KiM3WIITa, aJTM M HajBehM MHTEH3UTET epo3Hje Ha TEpPUTO-
puju CpOuje 3acTyIJbeH y HEOT€HY, OHJIa je TIOTIYHO jaCHa ONPaBAAaHOCT U3PaJe XUIICOMET-
pujcke kapre. [lpema 10j, HajBUIIA HAIMOPCKA BUCHHA pesbeda HA TEPUTOPHjH ONIITHHE
V6 He npenazu 400 m, ynme cy oapeleHH MaJUHCKH NPOLECH Ka0 JOMHHAHTHH reoMopdo-
JIOIIKH TIPOIIECH Ha OBOj TEPUTOPHJH. Y Ca/ICjCTBY ca HarmOOM TepeHa OHHU Cy Y3POUHHIIN -
MojaBe KIM3UINTa U Behier MHTEH3UTETa epo3uje 3eMJBUINTA, OTHOCHO MaJUHCKHUX Tporieca
KOjU Cy 3a OBaj MpocTop BeoMa OpojHU H KapaktepuctuaHu. Kapra "enepruje" pespeda y3
KapTy yrjioBa HaruOa aaje 1o0py OCHOBY 3a JIOLIMpParhe KIM3HIITA U PO3HOHHX HOApYYja.

Enepruja u Haru6 tepena (nan pesbeda) Jo0MHUHAHTHO ofpel)yjy mpocTopHu pacmopen
KJIM3MIITA ¥ OTEHIU]all epo3uje Ha TEPUTOPUjU onmTrHe Y0. AHanu3oM kaptu "enepruje"
n Harnba pespeda JIako je youbHBO Jia Cy MaJUHCKUM MPOLIECHMa HajyrpOXKEHU]H CeBepO3a-
naaHu, 3araaHn I/ij)KHI/I JCJIOBU OIIIITHUHE.

JeaHoBpeMeHO ca mpenxonHUM (akTopuMa M YTHLAj BereTaluje Huje 3aHeMapJbHB
OPUIMKOM 00pa3oBama 3eMJBMINTA M oJpehuBama HWEroBux KapakrtepucTHka. OCHOBHa
KapaKTEepUCTUKA BereTalje OINIUTHHE YO je [IOMHHaIMja KyJITypHHX Ownsbaka Haj
AyTOXTOHOM IIYMCKOM BETeTalfjoM, Koja ce MpOCTHpe Ha MOBpIIMHM of cBera 5.770 ha
wm 12,6% ox ykymHe Teputopuje. HajBumie je mMa y jy>)KHUM M 3amaJHUM JEJIOBHUMA
OIMIITHHE, HAa MPOCTOPY BHIIMX HAJIMOPCKHX BHCHA, KA0 U y3 peUHE TOKOBE. AKO 3HaMO Ja
¢y (GIyBHO-ICHYAAIMOHH NPOLECH Ha HCTPAKUBAHOM IPOCTOPY BEOMa Pa3BHjCHH, a 3HATHE
NOBpIIMHE YIPOKEHE KIIDKeHeM Tia, Hamehe ce 3akbydak Jia OBAaKBO CTambe
Ouoreorpad)ckux yclioBa HHje Ha 3aJ0BOJbaBajyieM HHBOY M na Tpeba mpemy3eTH Heoll-
XOJIHE Mepe 3a ’bUXOBO MOOOJbINAME.

Bereranuja naje HejeqHak CTEIEH 3alITUTE OJ] MAIUHCKUX MPOIEca Ha OBOj TEPUTO-
puju. C 003UpOM Ha HACEJHEHOCT OMIITHHE YO0, BEreraiyja je CyBHIle OTHCHYTA ¢ Haruoba.
OBa KOHCTaTanuja ce NMPBEHCTBEHO OJHOCH HA IIYMY, KOj€ jé MOHAKO Majo Ha IOJApYy4jy
rpana beorpana.

Jo6po je mo3HaTO Na ce MEepHoaU aKTUBHpama M IojadyaBarba MHTCH3WUTETa Iia-
JUHCKHX Tpolieca MOKIAaajy ca MepuoanMa MakCHMallHe KOJIMYMHE U HHTCH3UTETa MalaBU-
Ha, aJl U ca KapaKTepHCTHKaMa ITyBHOMETPHjCKOT pexxnMa onpelenor mpocropa. Ilojayga-
Ha IMHaMUKa MaJHCKUX ITpolieca Ha TepUTOpUjU onmTHHe Y0, Hajuenthe ce jaBipa y mpo-
nehHOM M PaHOM JIETHEM IEpHOIY, KaJa ce jaBJba M MaKCHMYyM IaiaBHHa. Jlocamanimum
apanmm3ama (Dragicevi¢, S. 2001) Moxe ce 3aKJbyYWTH Ja je HajBeha KonndmHA TajaBUHA
KapaKTEepUCTHYHA 33 NPOJIehHI NepHO, KaJia Cy UCIYECHH U JPYTH YCIOBH 33 aKTUBHPAE
HaJUHCKHX Ipoleca.

IMoBpuIMHe yrpo:keHe MaAMHCKUM MPoLeCHMA
HA TEPUTOPHUjHU ONMIITUHHE YO

AHanu3a TOMHUHAHTHUX (paKTopa Ha TEPUTOPHjU OIILUTHHE YO MpeacTaBibajia je Heo-
[IXOJHY OCHOBY 32 M3/Bajarbe¢ M aHAJIN3Y MOBPLIMHA YIPOXKCHUX MAJUHCKUM IIPOLECHMa Yy
uctpaxxuBaHoM npocropy. C 003upom Ha 10OpO MMO3HATY YHELEHUILY Aa MaJNHCKU MPOLIECH
HacTajy jelHOCTPaHUM WM MYJITHIUIMIUPAHUM JIeJIOBaleM BUIlle (akTopa, Kako HpUpOJ-
HUX, TAaKO U aHTPOIIOTEHHX, MPEKIIaNambeM BHIIEC aHATMTHUKUX KapaTa CTEKIH Cy CE YCIOBH
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3a W3/Bajame MOBPIIMHA YTPOKECHHUX IPOLIECOM KIIMDKSHa Tia U Pa3IMYUTHM KaTeropujama
epo3Hje 3eMJbUIITA.

Ha ocHOBY HaBefeHHX OICEXHMX IPHIPEMa U TEPEHCKHX UCTPAKUBAHA KapTUPaHEe
Cy CBe MOBPIIMHE y ONIITHHA Y0 Ha KOjEMa IOCTOj€ CBH YCIOBH 3a M0jaBy MaIHMHCKUX TPO-
1eca, OJIHOCHO TIOBPUIMHE MMOTEHIIMjaTHO YIPOXKEHe NMaJnHCKUM TpoliecuMma). Tako mpunpe-
MJbCH MaTepHjajl IPeCTaBbao j& OCHOBY 3a U3/IBajabe MMOBPIIMHA YITPOKEHUX PA3TUYUTHM
WMHTEH3UTETHMA €PO3Hje U KIIIKEHEM TepeHa Y ONIITHHU YO.

3a n3/Bajame MOBPIINHA YTPOXKEHUX MaJUHCKUAM IpoliecuMa ITOTPEOHO je U3ABOjUTH
MOBPIIIMHE YTPOKEHE Pa3THINTUM UHTCH3UTETHMA epo3uje (epo3noHa moapydja). 300r Tep-
MUHOJIOIIKE OJIMCKOCTH, YECTO CE HE MPaBH jacHa pa3iivka usMel)y epo3uOoHOT moapydja u
30HE, TaKO Jla Cy OBa J[Ba TePMHHA Hajuemhe n3jeqHadaBana. Mehytum, morpeOHO je Harma-
CHTH JIa C€ T10]] SPO3UOHKMM 30HAMa IOApa3yMeBajy MOBpIIMHE 3axBalieHe pa3HUM Kilacama
W KaTeroprjama eposuje, pa3BpcTaHe ImpemMa oJroBapajyhum MeTomama KapTHpama epo3uo-
HUX TIpoIleca, TOK Cy epO3MOHa MOAPYYja MOBPIIMHE HAa KOjIMa HE MOpa OWTH €KCTPEMHO
pa3BHjeH TpoIiec epo3uje, alli Koje MOTY ITOCTAaTH KAPHUINTa YKOJIHKO CE€ TIPOMEHHU HEKH OJ1
YHHMJIAIA 3HAYajHHUX 3a Pa3Boj eposuje. Jakie, yMecTo TepMUHA €pO3UOHO HOAPYYje, aae-
KBaTHHje OM OWJIO KOPUCTHTH TEPMHH ,,[IOBPLIMHE YTPOXKEHE MPOLIECOM epo3Hje’ WIH ,,I0-
TEHIMjaJIHEe €PO3UBHE MTOBPIINHE .

MelyTum, Ge3 ynaxema y Heke Belie TEpPMHHOJIOIIKE pacrpase, 3a IUIaHUPambe KO-
puinhema MOBPIIMHA HEOMXOIHO je M3BOJUTH CBE OHE KOje Cy MOTCHIIMjaTHO YTPOXKCHE
epo3uBHUM mporecuma. OBO je YCIIOB/BCHO YHMELCHHUIIOM JIa CE IPOMEHOM CaMo jeIHOT (ak-
TOpa y HPUPOJHHUM YCIOBHMMa (IIpOMEHa BOJHOI OWiaHca, ceda BEreranyuje, akTHBUPAbE
MH3CH3MBHE [TOJHONIPUBPEHE IPOU3BOJILE U CII.) MOXKE MHUIMPATH T10jaBa yOp3aHe epo3uje
Ha HEKOj TEPUTOPHjH.

U3 Tor pasinora, JOTMYHO je Hajupe U3/Bajame epO3HOHUX MOAPYYja, a TEK OHJIA epo-
3MOHHX 30Ha. Ha Taj HaumH O ce MOrao aHaNHM3MpPATH HBUXOB Mel)ycoOOHHM OJJHOC U YyTBpIU-
TH KOJIUKO j& OJ YKYITHE ITOBPIIMHE ePO3HjOM YIPOXKEHHX MOJPYYja J0 casla HalaIHYTHX
Jmerpamupanux mospimuHa. C Tora, a Kao IPHOPUTETHH 33/1aTak YCTaHOBJHEHO je MU3IBajambe
MTOBPIIMHA YTPOKEHUX Pa3IMINTAM HHTEH3UTETHMA €po3rje (€PO3HOHHX MOAPY]ja).

[Ipema nedununmnju ,, Eposuono noopyuje je nogpuiuna semmumma xoje je saxeakie-
Ha 8UO/LUBUM NPOYECUMA epo3uje, Kao U NOBPUUHA HA KOJO] HeMa 8UOBUSUX npoyecd epo-
3Uje, anu Ha KOjoj ce Moy jasumu 6UOmUSU NPOYeCU eposuje Ycied NPOMeHe HAYUHA UCKO-
puwhasara sempuwma “ (Kostadinov, S., Stefanovié, M. 2005). 3a npeunsHo yrBphuBame
NPEANCIIOHUPAHOCTH TEpeHa 3a I10jaBy €PO3MBHHMX M aKyMYJIAaTHBHUX IpPOIECa, OJHOCHO
yTBphHBame MoTeHnrjana epo3rje HEKOT MPOCTOpPa, HEOMTXOAHO j€ YPaaAuTH KBaHTHUTATHBHE
reoMop(OJIOIIKE KapTe.

Amnanmzom kapre "eHepruje" pesbeda M Harnba TepeHa, YOUCHO je 1a Cy HaJdHCKUM
MpOoLIeCHMa HajyrpOKEHHjH CEBEPO3ara Hy, 3alaHi U jy»KHHU JIEJIOBU ONMIITHHE YO0, Kao U
Mehycmue TamuaBe u Y0a, anu U IecHe TOJIWHCKE cTpaHe peka Y0 u Kmagauma. Y tum me-
JIOBMMa MOXKEMO OYEKMBAaTH MHTECH3HMBAH pa3Boj MaJUHCKHX mpoleca. Hacynpor oBoj KOH-
CTaTalMju y LEHTPAJIHOM, IOJMHCKOM Ny OIILITHHE CEBEepHO OJ rpaga YOa, anu W Ha
HCTOKY ONIITHHE IpeMa ctapoM koputy KomyGape, Mory ce o4eKkMBaTH MPOLECH aKyMyJia-
I{je epoJoBaHOr Marepujama. To cy TepeHH ca MajoM IpeauCIoHHpaHoImhy 3a pasBoj
najiMHCKuX mpoteca. M3paxeHna "enepruja” pesbeda omoryhaBa HEONX0/JHE YCIOBE 32 M0ja-
By BeliMX KJIM3HIITa U HHTCH3WBHH]jE €PO3Hje 3eMIBHIITA.

C Tora, U3JBOjeHe Cy CBE MOBPLIMHE KOje MOT'Y, ycie ] IPOMEHe HaunHa uckopuiiha-
Barba 3EMJBHIITA, IPOMCHHUTH KaTETOPHjy epo3uje u3 ciabuje y jady. M3aBojeHa cy epo3uo-
Ha NOJpYYja Ha TEPUTOPHUjH ONIITHHE YO0, K0ja Cy O3HAaueHa Ha MpEeTJIeHOj KapThu epo3Ho-
HUX nozpydja. Epo3nona nmoxpydja cy nNoBpIIvHE HAa KOjUMa HE MOpa OWTH pa3BHjeH MPOLEeC
epo3uje, aji KOje MOT'y ITIOCTaTH JKapulliTa epo3uje YKOJIHUKO Ce IIPOMEHN HEKU Off YHHUIIAIA
3HAYajHHUX 32 Pa3BOj epo3uje.



152

Nerexna:

MOBRLWMHE C3 JAKAM NOTEHLKANOM SpaIHje

ca epoanje
* [ ca cnabium i epomje
E NOBPLUMHE C& BENO0 CNEGHM NOTEHUMIANGM epoanje
AxyMyNaunja Hasoca

Ca. 2. KapTa epo3uoHHNX NOJApPYYja HA TEPUTOPUjU ONIITHHE YO.

Ta6ena 1. IloBpunHe ca pa3JuYUTHM NOTEHIHjAJIOM epo3uje
HA TEPUTOPHjH ONTHHE Y.

IMoTenumjan IoBpmuna | VYaeoy ykynHoj

epo3uje [km’] noBpuuHu [%]
jak 44,10 9,67
CpeambH 54,13 11,87
ciab 133,75 29,32
BpJIO ci1a0 90,89 19,93
aKyMyJialpja HaHoca 133,27 29,21
YKYNHO 456,14 100,00

AKO ce MyNTHIDTHIHAPAHO aHAIM3UPA]y TEOJOIMIKH U TeOMOP(OIIONIKH YCIIOBH, OHIA
ce Ha TEPUTOPHjH ONMIITHHE YO MOTY U3ABOjUTH TOBPIIMHE ca BP0 ciabom, cmaboM, cpen-
BOM M BEeOMa U3PAXKEHOM yrpokeHoIhy oJ epo3uBHUX mpolieca. Hajyrpoxkenuje 30He o1
roBapajy HeoreHuM Qopmalmjama y 3anajHoM Jeny onmtuHe Y0 (3anagno no Koxyapa u
Tynapa, neny tepuropuje usmelyy I[TamOykoBuiie u HoBaka, kao u jy:kHO of jiuHHje JTOKM-
up-BpxoBune). Cpenmbu IOTEHIMjal €po3Hje 3aCTyIIbEH je Ha KPajieM CeBepy OIILTHHE, Y
npoctopy oko Kamunosara, Pagyme u Crnartune, y 30HM 3amagHo on Mypraima). Cinad
MOTEHIMjaJl epo3uje Kapakrepuine Hajehu neo tepurtopuje ommuruHe YO (HejBehu nmeo
noppimHa n3Mely peka TamuaBe u Y6a u u3mel)y pexa Knagaure u Y6a). Bpio cnab mo-
TEHLIMjall epo3Huje 3acTyIUbEH j€ Ha KPajiheM CEeBepy M HCTOKY TEPUTOpHje ONIITHHE. AHa-
TM30M rojaraka u3 tabene 1, yowyaBa ce na je cimabuMm M BeoMa CIadMM HHTEH3HTETOM
epo3uje TMOTeHIHjarHO yrpoxeHo 49,25 % tepuropuje ommruHe YO, cpenmum 11,87%, a
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jaknm 9,67 %. pyrum peunma, pasIudauTHM MOTEHIU]aJIoM epo3uje yrpoxkero je 70,79 %
TEepUTOpHje OMmTHHE Y0.

AHanM30M JIMHU]JCKUX €PO3MBHUX OOJMKa MPHKa3aHMX Ha TONOrpadckuM Kaprama
KpYITHHjer pa3Mepa, aiu U OOMJIAaCKOM TepeHa, Ha TEPUTOPHUjH OMIITHHE YO H3BOjeHO je
Buiie o 264 km myxuHe JTMHH]CKHX 00JmKa (Opasme, BogoaepuHe, japyre). BaxHo je Har-
JIACWTH Jia Cy OBJIC U37BajaHd (DOCHIHM M PELCHTHU OOJIMIIM, OMHOCHO CBH OHU KOjU UMa]jy
3Ha4aja 3a MOTEeHIM]jaJl epO3UBHUX Mpoleca. AKO ce TO Jajbe KBaHTH(DUKYje, o1 YKyIHO 423
W3/IBOjeHa JIMHUjCKa JeHyAalloHa 00amKa, oko 65% (172 km) ykynHe Dy)XKWHE JIMHH]CKUX
00JMKa W3MIBOjEHO je y HEOTeHUM (opMarijama, MTo Y MOTIYHOCTH OATOBapa MPEeTXOIHO
cnpoBeneHuM ananmsama (Dragicevic, S. 1 dr. 2009).

Ca. 3. PerleHTHH JIMHUjCKU €PO3UBHH 00/IHIIM HA JeCHOj 10JHHCKOj cTpaHu Pexe,
nocie Mmocta Ha myty Ko:kyap-Tyaapn.

Kao mokasaresb HekaJlalllleT CTambha Ha TEPEHY MOe IociyxuTtu Kapra epo3suje,
nyonukoBana 1983. ronune (Lazarevié, R. 1 dr., 1983). Mako ona nanac uma orpaHu4eHy
yIOTpeOHY BPEJIHOCT, MOXKE C€ KOPHCTHTH 32 aHAIIM3Y HEKaJalllher CTarma, OJHOCHO carie-
JlaBame yJPY>KEHOT JIeNIOBamba Pa3IMYUTHX (pakTopa Ha IMOTEHUIHjas eposuje. Y THepHoxIy
mpane Kapre, Bumie ox 20% tepuropuje ommruHe OmiIo je 3axBalieHo jaunM kaTeropujaMa
epo3uje. MelhyTum, BaXHO je HArJlaCUTH Jla CE€ OHa HE MOXKE KOPHCTHTH 32 HW3/Bajarbe
€pO3HOHUX TOoApYydYja 0e3 MPEeTXOJHE aHaIM3e PEHEHTHUX MPHUPOTHUX ycioBa. OBO cTOTa,
LITO je OHa NIpe[CTaBjballa OJIpa3 HEKaJaIlkbel CTakha Ha TepeHy, a JaHac je TO CTambe
yMHOTroMe nipyraunje. I[Ipomene nHTeH3MTETa eposuje y ciauBy Komybape Beh cy npumehene
u kBantudukoBane (Dragicevic, S. 2007), Te ce OBO IPETXOAHO CTae MOPA KOPUTOBATH.

Ha ocHoOBy u3HemieHor yTBp)EHO je MOCTOjame epO3UOHHX MOJPYUja Ha TEPUTOPUJU
ommurude Y0. Ha ocHOBY mpaBuiiHO u3BeieHe mpBe (ase, Tj. M3[Bajara MOTCHIHjaTHO
€pO3UBHHUX IOBPIINHA, OTBAapa C€ MOIYHHOCT HacTaBKa UCTpaKMBarba, OJHOCHO KBAaHTH(H-
KalMja MHTeH3UTeTa epo3uBHUX mponeca. C 003MpoM Ha TO J1a je KapTupame UHTEH3UTEeTa
epo3uje o0MMaH M JyroTpajaH 1ocao, OH MoXxe OUTH cripoBejieH y cienehoj dasu ucTpaku-
Bama, oipehuBamy crerneHa aerpajanyje MoBpIINHA Ha TEPUTOPHjH ONIITHHE YO.

3a pa3iuKy OX MPETXOAHUX HCTPAKUBamba Koja Ccy Jiaja J0CTa FreHepaln30BaHe KapTe
YTPOXKEHOCTU TepuTOpHje ommTrHe Y0 maguackuM nporecuma (Filipovié, 1. 1996), ca ko-
jUX je BeoMa TEIIKO MPAaBHIIHO YTBPAUTH M OJBOJUTH MOTEHIM]aTHE 30HE KITH3HILITA O] Pell-
EHTHOT IpoIieca, KapTa J100MjeHa OBUM HCTpaXMBambeM (ci. 3) MMa KBaHTUTATHBHU Kapa-
KTep ca JUMEH3UOHUPAaHUM BPEIHOCTUMA.

HakoH W3BpIICHNX KBAaHTHUTATUBHUX I'eOMOP(OIIONIKHX aHaIM3a TOMOrpad)cKux Ka-
para, IpUMeHe MeToJa SIIMMHUHALIMje Y3 TeHepau3alijy TCONONIKHX KapaTta U H3ydaBamba
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mocrojehe moKyMeHTanuje 0 KIM3UIITHMA Ha TEPUTOPHjH OMIITHHE YO0, IPUCTYIIHIIO CE Te-
PEHCKHMM HCTpaxknBamuMa. OHa Cy MMaja 3a b IIPOBEPY, UCTIPAaBKY U JOIYyHY Beh M31BO-
jEHHX TIOTEHLMjaTHUX KJIM3HHUX MOBPIINHA.

Nerenaa:

POTEHUMANND HINLITE

[ ——

Cu1. 3. IloBpuIMHe NOTEHIMjAIHO YTPOsKeHe MPOLEecOM KIMKeHa Y ONMIITHHYA Y 0.

Tabena 2. [loBpiunHe pelleHTHUX KJIM3HILITA HA TEPUTOPHjH ONIUTHHE Y.

Bbpoj TloBpmuna Bpoj TloBpmuHa
KJIM3HIITA (ha) KJIM3HINTA (ha)
1 10.56 20 11.41
5.22 21 7.49
3 10.89 22 4.6
4 6.7 23 9.35
5 10.4 24 3.16
6 3.81 25 2.49
7 4.07 26 1.93
8 5.16 27 3.36
9 8.79 28 4.07
10 0.1 29 6.51
11 104.52 30 0.14
12 74.44 31 6.49
13 8.26 32 6.19
14 13.12 33 76.59
15 2.41 34 6.43
16 0.98 35 33.2
17 14.59 36 15.05
18 13.88 37 4.44
19 12.7 YKYNHO 513,50
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Ha ocHoBy aHanmu3e M3BOjEHHMX HECTAOMJIHUX MOBPIIKMHA yTBphEeHO je aa je 65,52
km? wmm 14,36 % Teputopuje ommTHEEe Y6 MOTEHIMJANTHO YIPOXKEHO MPOLECOM KITHKEHA
na. Ox OBe MOBPIIMHE, PELEHTHUM IIPOLECMMa KIMKEha Tia AerpaaupaHo je oko 5,13
km’, oxgHocHo 1,13 % TepuTopuje onmtuHe V6. PeleHTHH Mpoliec KIImKemha Tia H3PakeH
je Hajpume y atapuma Koxyapa, HoBaka, [TamOykoBurie n Jlokmupa. Jenan ol HOBUjUX
IprMepa MHUIMpPaka KIN3UIITHOT Mpolieca je IyX JIeCHe A0oJIMHCKe cTpane Peke, neBe mpu-
Toke Knenosure, kog Mocta Ha myTy Koxxyap-Tynapn.

Cu. 4. IToacename najuHe H MHULUPaHe KJIM3ULIHOT Npoleca (CJ1. J1eB0), PelleHTHH KJIM3HLIHH NpoLec
(ci1. mecno) Ha aecHoj crpanu myra Koskyap-Tynapu (44°31'17";19°54'58").

Jlo akTHBHpama KIU3MIITA JOIUIO je NEeJIOBakhEeM aHTPOIOreHor (akTopa, OJAHOCHO
MOJICELIAtbeM NaJHe y IMJbY M3rpajame cramOeHor objekra. OCHM KIM3HIIHOT, Ha OBOj
JIOKAIlMjH je BeOMa MPUCYTaH M TPOIEC SpO3Hje TIIA, jaCHO M3PAKCH AKTUBHUM JIMHHjCKUM
obnmImMa, BoroZiepuHaMa 1 japyrama. OcuM OBe JIOKaIlHje, IIOCTOjH jOII HeKOJIMKO JIOKAIHja ca
JAaCHO WM3paKEHMM KIM3WIIHUM TmporecoM, IlamOykoBuiia, HoBarm. Hekomnko akTHBHHX
KIIM3HIITA JTaHAC jé YMHPEHO, Kako 300r cnpoBoljema oxromapajyhux mepa, Tako M 300r
IIPeCTaHKa JbYICKHX aKTHBHOCTH KOje Cy JI0Beje 10 BUXOBOI aKTHBUPAHa, KAKaB je CIIydaj
ca OHMMa HACTaJNM Yy OKONMHH Y0a, Ha MecTUMa eKcIuioatanuje TpaleBHHCKOT
MaTepujaina.

3akbyqak

3Hauaj MO3HaBamba YIPOKEHOCTH TEPUTOPHUje OMIITHHE YO MaJUHCKUM NPOLECHMA,
Kao M y3pOKa HHXOBOI HACTAHKA MMa HEMEPJbHBY BAXKHOCT y HM3Pajd CTpaTerdja mpo-
CTOPHOT pa3Boja, MPABUIHO] HAaMEHH TMOBPIIMHA, CIpEYaBamy Ierpaganije KHBOTHE
cpemuHe (3alITHTH MpocTopa), uTa. OCHM Tora, OBaKaB MPHCTYN MPEACTaBJba pPEaHy
OCHOBY 3a pa3BHjalbe CaBPEMCHOr HaYMHA YIpaBJbakba MPUPOJHUM Hemorogama. OBakpa
UCTPaXUBAKBa MOTY OMTH OJ] KOPHCTH CBUM IIPUBPETHAM aKTHBHOCTHUMA, MPUIMKOM H300pa
JIOKalWja 3a U3rpajilby CTaMOCHUX, UHAYCTPH)CKUX, HHOPACTPYKTYPHHUX, BOAOMPUBPETHUX
oOjekara, Kao M P U3PaJH CTpaTeruja, exadopara, IPOLECHN YTHIIaja Ha )KUBOTHY CPEIUHY
n np. (Dragicevié, S., Filipovi¢, D. 2009; Lateltin O. i dr, 2008).

Ja Ou ce Moria M3BPLIMTH NPAaBUIIHA NPOLICHA CTENCHA MOBPEAUBOCTH IIPOCTOPA,
OJIHOCHO OTpaHHYCHa 33 HEroBo Kopuiihemne U Pa3Boj, HAOMXOAHO je MPUCTYIUTH U3PaIH
KaTtacTpa NOTEeHIMjallHe YTPOKEHOCTH ITPOCTOpA MPUPOAHUM Hernoroaama y GpyHKIuju mpo-
CTOPHOT M ypOAHHCTHUYKOT IUIaHWpama. Ha OCHOBY TakBHX ca3Hama M HCTPaKHUBAbA,
HampaBuie Ou ce kapTe Moryhux pusuka, BepoBaTHohe mojaBsbHBama, 00MMa IOCIeoUIA U
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Ha OCHOBY Tora Je(HHHUCaE UIAHOBA 3aLITUTE U IIPHOPUTETA 3AIUTUTE Y IUTAHUPAEY HEKOT
HpoCTOpA.

C 0031poM Ha YMIECHHUIY Ja je BehWHa MaJAWHCKUX Mpoleca WHUIMPaHa aHTPO-
MOTEHUM YTHIIajeM, IPUKa3aHOM METOOJIOTH]OM M3/Bajarba MOTEHIN]aTHO YIPOKEHHUX T0-
BpuIMHa omoryhaBa ce NpEBEHTHBHH Ha4yMH cClIpedyaBama mocienuna. JlerepMuHucame
€pO3MOHMX NO/PY4Yja M TOTEHIMjaIHUX IOBPIIMHA YIPOXKEHHX KIMKSHEM 3eMJBHIITA
Npe/ICTaBJba MPBY, HajjeTHHU]Y U HajBaXKHU]Y a3y y OopOu MPOTHB MaJMHCKUX MpoIieca.
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THE RISK OF SLOPE PROCESSES ON THE TERRITORY
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Abstract: Stereotype researches of natural conditions on the territory of Serbia have caused limited application
value of the large number of recent development strategies and planning documents of different purpose. The best
indicator of this is the Strategy of development of planning area of the municipality Ub where, apart from general
analysis of natural potential, determining the areas endangered by different intensity of geomorphologic processes
was neglected in many ways. At what extent the territory is at risk of slope processes represents an important factor
in choosing the location and planning the purpose of the land use, and in defining the degree of concentration of
physical structure and objects of infrastructure. This kind of analysis is unavoidable segment of strategy for spatial
development of some territory. Therefore, apart from the analysis of natural conditions as the potential of
development of some territory, the same attention should be paid to rightful assessment of degree of impairment of
the territory, i.e. limitations for its development and growth.
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Introduction

The basic idea of this work is to determine and analyze areas potentially endangered
by slope processes on the territory of the municipality Ub. The intensity of slope processes
(deluvial-proluvial and coluvial) is conditioned by large number of physical-geographical
factors, whose basic characteristics are spatial and temporal variables, and they are created
as the result of superposition, that is, as the result of multiplication of their activities, often
conditioned by additional anthropogenic pressures (anthropopression) (Dragicevic, S.,
Stepic, M. 2006; Mustafic, S. 2007). At what extent a territory is endangered by slope
processes represents the major factor in the selection of location and planning the purpose of
the land use, in establishing the degree of concentration of physical structure and the objects
of infrastructure. This kind of analysis presents unavoidable segment of the strategy of
spatial development of some territory. The basic task of this work is to analyze relevant
factors which cause the appearance of slope processes, to establish their recent condition by
potential spread over the territory of Ub municipality and to discuss about possible
consequences if they become more intensive.

The basic characteristics of the area of research

The municipality of Ub is situated in Central Serbia, in Kolubara district. It spreads
on 456,14 square kilometres, and according to the Census of 2002 there were 32.104
inhabitants on its territory. The total length of the municipality border is 165,34 km, where
the longest border line is with Obrenovac municipality and it is 62,96 km. The municipality
is situated on the south border of Pannonia basin in mainly lowland terrain, where the space
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below 200 m altitude covers 92,49% of the territory of this administrative unit. The larger
part of the territory is situated in the Kolubara River Basin and mostly in the basin of its left
tributary the Tamnava River, and smaller north-western part is situated in the Vukodraz
River Basin (the Sava River Basin).

Picture 1. Geospatial location of Ub municipality

Applying the quantitative analysis of relief it is established that 19,31% of the
territory of Ub municipality is situated on the altitude lower than 100 m, 73,17 % of the
territory is between 100 and 200 m altitude, so that 92,49% of the territory of municipality
(421,9 square kilometers) is situated up to 200m altitude. Plateau encompasses 7,51% of the
territory of the municipality, i.e. its western and southern part. On the basis of measurement
it is established that the average altitude on the territory of municipality is 135,4 m.
According to the available data for the period from 1961 to 1990, it is established that the
average air temperature on the territory of Ub municipality is 10,9°C, and the average
quantity of rainfall is 741,4 mm (Novkovi¢, 1. 2009).

The research methodology

The selection of areas at the risk of slope processes on the territory of Ub
municipality is carried out in phases: getting familiar with the literature for the researched
area, the analysis of geologic maps, interpretation of topographic maps (quantitative
geomorphologic analysis), field research, cabinet synthesis of collected data.

After the detailed analysis of geologic and topographic maps (the maps of vertical
relief dissection, maps of angles of terrain inclination) some potentially endangered terrains
of Ub municipality were singled out. By the method of elimination, all those areas which
with their lithologic structure do not satisfy the requirements needed for the appearance of
the slope processes were excluded (Lazarevi¢, R., 2000; Jelinek, R., Wagner, P., 2007;
Dragicevic, S. 2007; Milosevic, M et al., 2006). By contrastive analysis of quantitative
geomorphological maps and selected lithologic components it is possible to very precisely
define potentially erosive areas. If the relief is more dissected, with more expressed angles
of terrain inclination, lithologic structure and the way of land use are such that they make
real conditions for appearance of slope processes, then all necessary factors are realized for
their possible manifestation on topographic surface (Clerici, A. et al., 2002; Dragicevié, S. et
al. 2007; Kanungo, D. P. et al. 2008; Dragicevi¢, S. et al. 2009).

Considering the fact that the datum which presents an indicator of condition of
potential erosion aggregates from large number of different factors, the Intergraph
Geomedia program packet was chosen because of the fact that it supports establishment of
dynamic and hierarchic conections between layers, which means that the change on any
layer of lower hierarchic level can cause the change on all layers of upper level with which
they are connected , but also the possibility to overlap the layers with contents located in
different geographical coordinative systems.

The testing of selected areas endangered by slope processes was carried out in the field
work, as well as mapping (entering into maps) and visiting recent landslides and erosive areas.

The analysis of recent natural conditions on the territory of Ub municipality
represents necessary base for the analysis of dominant factors and modifiers of slope
processes in the researched area. In order to complete the analysis of natural conditions for
the appearance of slope processes on some territory, it is necessary to completely consider
direct and indirect agents which cause their genesis. Namely, the slope processes are created
by one-sided or multiple actions of several factors, both natural and anthropogenic.
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Therefore, compiling several analytic maps conditions were created for selection of the
areas endangered by the process of landslide and different categories of soil erosion.

Based on the detailed aforementioned preparations and field researches, all areas in
Ub municipality on which there were all conditions for the appearance of slope processes
(the areas at risk of slope processes) were entered into maps. Such prepared material
presented the base for selection of the areas at risk of landslides and different intensity of
erosion in Ub municipality.

The analysis of destination factors of slope processes

The analysis of the basic terrain features with the aim to establish its predispositions
for the appearance of slope processes means a survey of lithologic terrain features,
quantitative geomorphologic terrain analysis: hypsometry, the energy and the inclination of
relief of the given terrain.

The lithologic structure is a major factor of slope processes because their intensity is
dominant only in loose, weakly connected and plastic rocks, and in solid, compact rocks
they often do not appear. As the optimal conditions in which the effect of geologic structure
on the landslide process is mostly expressed, the existence of loose surface layer, clayey
layer in its foothill and larger inclination of clayey (waterproof) layer is necessary. In soil
erosion the speed of decomposing of rocky base and forming of the decomposition crust is
especially important.

On the territory of Serbia the slope processes are mostly spread in neogenic
sediments, and the Kolubara River Basin can be used as a good example. Namely, on the
total territory under neogene, the lithologic structure is such that the components with
expressed functions of hydrogeologic collectors and isolators, as well as water porous
sediments take turn. Potential possibilities for creation of slide areas are realized at the
contact of these environments, but also because of the fertility and cultivation of these areas
recent soil erosion is presented as well. Neogenic sediments in the Kolubara River Basin
include the area of 1.303 square kilometers (36% of the total basin area), where 76,2% of
total area at risk of landslides in the Kolubara Basin belongs to this formation (Dragiéevié,
S. 2007). On the territory of Ub municipality neogene sediments spread over 55,3% of the
total area (Novkovic, 1. 2009).

It is well known that certain relief characteristics present one of the major conditions
for the appearance of slope processes. Also, it is essential to carry out hypsometric analysis,
as well as the analysis of “energy” and inclination of topographic surface, which at the same
time present the core of quantitative geomorphologic analysis. Hypsometric map presents
the starting point in the analysis of terrain potentially at risk of slope processes, especially
since the fact that the upper limit of neogenic sediments in Serbia is 420-450 m. If it is
known that the highest number of landslides, and the largest intensity of erosion on the
territory of Serbia is placed in neogene, then the making of hypsometric map is totally
justified. According to the map, the highest altitude of relief on the territory of Ub
municipality does not exceed 400 m, by which slope processes as dominant geomorphologic
processes on this territory are established. Together with the terrain inclination they are the
agencies for the appearance of landslides and soil erosion of high intensity, i.e. slope
processes which are for this territory very numerous and characteristic. The relief “energy”
map together with the map of terrain inclination make good base for location of landslides
and erosive areas.

Energy and terrain inclination (relief fall) dominantly define spatial organization of
landslides and potential erosion on the territory of Ub municipality. Analyzing the maps of
“energy” and inclination of relief it is easily noticeable that north-western, western and
southern parts of the municipality are at the highest risk of slope processes.
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At the same time, together with the previuos factors the vegetation influence is not
negligible during the formation of soil and defining its features. The basic characteristic of
vegetation in Ub municipality is dominance of cultured plants over autochthonous forest
vegetation, which spreads on the area of 5.770 hectares or 12,6% of total territory. It is
prevalent in south and western parts of the municipality, on the areas of higher altitude, as
well as near by the river flows. If we know that fluvial-denudation processes on the
researched area are extremely developed, and significant number of areas are at the risk of
landslides, it can be concluded that this state of biogeographic conditions is not on the
satisfying level and that necessary measures should be taken for their improvement.

Vegetation gives unequal degree of protection from slope processes on this territory.
Considering the population of Ub municipality, the vegetation is too much removed from
the slope. This statement primary refers to forests, which are not anyway present a lot on the
territory of the city of Belgrade.

It is well known that the periods of activation and reinforcement of intensity of slope
processes coincide with the periods of maximal quantity and intensity of rainfall, but with
the characteristics of pluviometric regime of certain territory as well. Intensified dynamic of
slope processes on the territory of Ub municipality mostly appear in the period of spring and
early summer when the rainfall is at its maximum. Using the latest analysis (Dragicevic, S.
2001) it can be concluded that the largest quantity of rainfall is characteristic for spring
period, when other conditions for activation of slope processes are fulfilled as well.

The areas at risk of slope processes on the territory of Ub municipality

The analysis of dominant factors on the territory of Ub municipality represents
necessary base for selection and analysis of the surfaces at risk of slope processes on the
researched territory. Considering the well known fact that slope processes are created by
one-sided or multiple activity of more factors, both natural and anthropogenic, compiling of
several analytic maps the conditions are created for selection of areas endangered by the
process of landslide and different categories of soil erosion.

Based on the aforementioned detailed preparations and field researches all areas in
Ub municipality were entered into maps on which there were all conditions for appearance
of slope processes, i.c. areas potentially at risk of slope processes. Such prepared material
presented the base for selection of the areas endangered by different intensity of erosion and
landslide in Ub municipality.

For the selection of the areas at risk of slope processes it is necessary to single out the
areas at risk of different intensity of erosion (erosive territory). Because of the
terminological similarity there is not often clear difference between erosive area and erosive
zone, so these two terms are mostly equaled. However, it is necessary to emphasize that the
term erosive zone supposes areas seized by various classes and categories of erosion,
classified according to the methods of entering into maps of erosive processes, while erosive
areas are areas on which the process of erosion does not have to be extremely developed, but
which can become center of erosion if some of the factors important for development of
erosion change. So, instead of the term erosive area, it would be more adequate to use term
“areas at risk of erosion process” or “potential erosive areas”.

However, without starting some larger terminological discussion, for planning of
surface use it is necessary to single out those areas which are potentially at risk of erosive
processes. This is conditioned by the fact that the change of only one factor in natural
conditions (the change of water balance, cutting down of vegetation, activation of intensive
agricultural production and similar) can initiate the appearance of accelerated erosion on
some territory.
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For this reason it is logical to first single out erosive areas and then erosive zones. In
that way their mutual relationship could be analyzed and establish how much surfaces of the
total area endangered by erosion has been impaired and degraded till now. Therefore,
singling out of the areas endangered by different intensity of erosion (erosive areas) was
established as a priority task.

According to the definition: ’Erosive area is a area of land which is seized by visible
processes of erosion, as well as the area that does not have visible processes of erosion, but
on which visible processes of erosion can appear with the change in land utilization”
(Kostadinov, S., Stefanovi¢, M. 2005). For the precise establishment of predisposition of
terrain for the appearance of erosive and accumulative processes, that is establishing the
potential of erosion of some place, it is necessary to make quantitative geomorphologic
maps.

Analyzing the map of “energy” of relief and terrain inclination, it was noticed that
north-western, western and southern parts of Ub municipality are mostly at risk of slope
processes, as well as drainage basin in between Tamnava River and Ub River, but even the
right valley side of the rivers Ub and Kladnica. In these parts we can expect intensive
development of slope processes. Contrary to this statement in central, valley part of the
municipality, north of the city of Ub, but on the east of the municipality towards old channel
of the river Kolubara, the processes of accumulation of eroded materials can be expected.
These are surfaces with small predisposition for development of slope processes. The
expressed “energy” of relief enables necessary conditions for appearance of larger landslides
and intensive erosion of soil.

Hence, all areas were singled out that with the change of the way of land utilization
can change the category of erosion from weaker to stronger. The erosive areas on the
territory of Ub municipality are singled out and they are marked on the clear map of erosive
areas. Erosive areas are surfaces on which the process of erosion does not have to be
developed but which can become the centers of erosion if some factor important for the
development of erosion changes.

Picture 2. The map of erosive areas on the territory of Ub municipality.

Table 1. The areas with different potential of erosion on the territory of Ub municipality.

The potential of erosion {?{l;?] The share in total area [%]
High 44,10 9,67
Medium 54,13 11,87
Low 133,75 29,32
Very low 90,89 19,93
Accumulation of deposits 133,27 29,21
Total 456,14 100,00

If we use multiple analysis of geologic and geomorphologic conditions, then we can
say that on the territory of Ub municipality can be singled out areas with very low, low,
medium and very expressed risk of erosive processes. The most endangered zones are those
in neogenic formations in western part of Ub municipality (on the west of Kozuar and
Tulare, the part of the territory between Pambukovica and Novaci, as well as on the south of
the line Dokmir-Vrhovine). Medium potential of erosion prevails in the north of
municipality, in the area around Kalinovci, Raduse and Slatina, in the zone west of Murgas).
Low potential of erosion characterizes the largest part of the territory of Ub municipality
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(the most part of the areas between the river Tamnava and the river Ub and between the
river Kladnica and the river Ub). Very low potential of erosion is present on the upper north
and east of the municipality territory. Analyzing the data from the table 1 we can notice that
with low and very low intensity of erosion 49,25% of the territory of Ub municipality is
potentially endangered, with medium potential of erosion 11,87% of the territory, and high
9,67%. In other words, with different potential of erosion 70,79% of the territory of Ub
municipality is endangered.

With the analysis of linear erosive forms shown on the topographic maps on a larger
scale and visiting the field, more than 264 km of length of linear forms (furrows, gullies,
dithches) were singled out. It is important to emphasize that fossil and recent forms were
singled out here or in other words all those forms important for potential of erosive
processes. If we further quantify this, out of 423 selected linear denudation forms, about
65% (172 km) of the total length of linear forms were singled out in neogenic formations,
which completely corresponds to previously carried out analysis. (Dragi¢evi¢, S. et al.
2009).

Picture 3. Recent linear erosive forms on the right valley side of the Reka River, after the bridge on the road
KoZuar-Tulari.

The Erosion Map which was published in 1983 can be useful as the indicator of the
previous terrain state. (Lazarevi¢, R. et al., 1983). Although today it has limited usage value,
it can be used for the analysis of the previous state that is for the observation of combine
activity of different factors on the potential of erosion. In the period of the Map making
more than 20% of the territory of the municipality was encompassed with stronger
categories of erosion. However, it is important to emphasize that it cannot be used for
singling out the erosive areas without previous analysis of recent natural conditions. This is
because the map presented the reflection of the previous state on the field, and today this
state is different in many ways. The changes of erosion intensity in the Kolubara Basin have
already been noticed and quantified (Dragicevi¢, S. 2007), so this previous state should be
modified.

On the base of the aforementioned the existence of erosive areas on the territory of
Ub municipality has been established. The possibility for continuation of research is opened,
that is quantification of the intensity of erosive processes based on the rightly carried out
first phase or singling out of potentially erosive areas. Considering the fact that entering the
erosion intensity into maps is large and long-lasting job, it can be carried out in the next
phase of the research which is the establishing of degradation degree of the areas on the
territory of Ub municipality.

Contrary to the previous researches which gave pretty generalized maps of the risk of
slope processes on the territory of Ub municipality (Filipovié, 1. 1996), from which it is very
difficult to rightly establish and single out potential zones of landslide from recent process,
the map received in this research (picture 3) has quantitative character with dimensional
values.

After quantified geomorphologic analysis of topographic maps, the application of
elimination method together with generalization of geologic maps and studying the existing
documentation on landslides on the territory of Ub municipality, the field researches came
on. Their objective was testing, correction and supplementation of already selected potential
landslide areas.

Picture 3. The areas potentially at risk of the process of landslide in Ub municipality
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Table 2. The areas of recent landslides on the territory of Ub municipality

The number of Areas The number of Areas
landslides (ha) landslides (ha)
1 10.56 20 11.41
2 5.22 21 7.49
3 10.89 22 4.6
4 6.7 23 9.35
5 10.4 24 3.16
6 3.81 25 2.49
7 4.07 26 1.93
8 5.16 27 3.36
9 8.79 28 4.07
10 0.1 29 6.51
11 104.52 30 0.14
12 74.44 31 6.49
13 8.26 32 6.19
14 13.12 33 76.59
15 2.41 34 6.43
16 0.98 35 33.2
17 14.59 36 15.05
18 13.88 37 4.44
19 12.7 Total 513.50

On the basis of the analysis of the singled out unstable surfaces it has been
established that 65,52 km® or 14,36% of the territory of Ub municipality is potentially at risk
of the landslide process. Out of this area, with the recent process of the landslide about 5,13
square kilometers were degraded, i.e. 1,13% of the territory of the municipality. The recent
process of landslide is mostly expressed in the districts Kozuar, Novaci, Pambukovica and
Dokmir. One of the new examples of the beginning of the landslide process is along the
right valley side of the Reka River, the left tributary of the Klenovica River, at the bridge on
the road Kozuar-Tulari.

Picture. 4.Cutting of the slope and the beginning of landslide process (left picture);recent landslide process
(right picture) on the right side of the road KoZuar-Tulari (44°31'17";19°54'58"").

The anthropogenic factor caused the activation of landslide that is cutting of slope in
order to build the residential objects. Beside landslide process, the process of surface erosion
is also very present on this location which is clearly expressed in active linear forms, gullies
and ditches.Apart from this location, there are several more locations with clearly expressed
landslide process, Pambukovica, Novaci. Several active landslides are today soothed by taking
some corresponding measures and cessation of human activities which brought about their
activation, which was the case of those created in the surroundings of Ub- on the locations of
building material exploitation.

Conclusion

The importance of knowing the risk of slope processes on the territory of Ub
municipality , as well as the causes of their origin has invaluable importance in the making
strategies for spatial development, rightful surface purpose, prevention of degradation of
environment (space protection) etc. Apart from this, this kind of approach presents real base
for the development of modern management over natural disasters. These kind of researches
can be helpful to all economic activities, in the selection of location for the construction of
residential objects, industrial objects, objects of infrastructure, waterworks, as well as for
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making strategies, plans , the assessment of influences on environment and other.
(Dragicevic¢, S., Filipovi¢, D. 2009; Lateltin O. i dr, 2008).

In order to make rightful assessment of the degree of the space impairment that is the
limitation for its use and development, it is necessary to make cadastre of potential risk of
natural disasters in the function of spatial and urban planning. On the basis of these
knowledge and researches the maps of possible risk could be made, the probability of
appearance, the scope of consequences and according to them defining of plans for
protection and priority of protection in planning some space.

Considering the fact that most of slope processes are initialized with anthropogenic
influence, the shown methodology of selection of potentially endangered arcas enables
preventive way in avoidance of consequences. Determining erosive areas and potential areas
at risk of the landslide presents the first, the most economic and the most important phase in
the battle against the slope processes.
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