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OpuruHanHu HayYHU Paj

YTULHAJ I'EOJOHKE ITOAJOTI'E HA OTHUIIAJ

JYTOCJIIAB HUKOIIUR
30PAH HUKW|R
BJIAJIAH IYLWR

M3Bon: OTHIlaj je OCHOBHU €JIeMEHT BOAHOr OuiIaHca U (pa3a XHPOIOMIKOTr UKIyca Ha
KOjy yTHuy MHOro6pojuu ¢akropu. OnpebuBame yTuiaja nojequHux pakropa Ha mnpouec
OTHI]aja MOKe MMaTH CTpaTEIIK! 3Hauaj 3a IUIaHHpame U KOHTPOIly BOJHHX pecypca. Y
pafy ce U3ydaBa M IIpHKa3yje CTPYKTypa Ipolieca yKYIHOT OTHuIlaja, Kao ¥ CTeNeHa MOTy-
her yTuiaja pa3snu4YnTHX T€ONOIIKHX IIOAJIOra Ha OTUIIAj BOJle Y IPUPOJHUM YCIOBAMA.

Kibyune peun: XWIpOJIOIIKY IIUKITYC, OTHIA], IIaJlaBUHE, BOJXHY OMIIaHC, FeoJIoIKa rpaba,
XH[POTEOJIONIKE KaPAKTEPUCTHKE

THE INFLUENCE OF GEOLOGICAL TERRAIN ON RUNOFF

Abstract: Runoff is the basic element of the water balance and phase of hydrological cycle
influenced by numerous factors. The determination of the influence of certain factors on the
runoff process can have strategic importance for planning and control of water resources. The
study explores and presents the structure of the total runoff process, as well as the degree of
possible influence of various geological terrains on the water runoff in natural conditions.

Key words: hydrological cycle, runoff, precipitation, water balance, geological structure,
hydrogeological characteristics

1. YBOJ

Ha nianetu 3emMibu Bojja ce Haja3u y aTMOCEpPH, Ha IOBPIIMHA 3EMIbE U
y 3eMibMHOj KOopH, 06pa3yjyhn xuapocepy ninanere. ['opwma rpanuma Xxugpo-
cpepe Hajuemthe ce AeduHAIIE BUCHHOM TPOIONay3€e, Ka0 TOPHOM I'PaHUIIOM
Tpomnocgepe u3Ha Koje Bojja MoiIeke WHTeH3UBHO] poTonuconyujanuju. [eb-
JpUHA Tpomnocgepe Huje cTalHa, OHAa Ce BPEMEHOM MEHa U y IMKJIOHHAMA € 32
HEKOJIMKO KWJIOMeTapa Mama y OfHOCYy Ha aHTHiuKiIoHe. IbeHa Hajuemnrha
BPEIHOCT y yMepeHUM reorpagckum mupuHama je 10-12 km.

Homa rpanuna xugpocdepe Huje jacHo fedpunucana. OHa ce MOKe yCIOB-
HO fiecpuHKMCcaTH [yONHOM 3eMIBIHE KOPE 10 KOje Ce jaBibajy MO3EMHE BOJE Y
pa3IMYuTUM BHAOBHMA. Y TNpodmiry jguTocepe pas3luKyjy ce fABe 30HE pa-
CIIPOCTpamkbEemha MOA3EMHNX BOfIa: TOPHba U owka. ['opma 30Ha 00yxBaTa CBe BO-
e Y TEYHOM, YBPCTOM U TaCOBUTOM CTamy, (pu3ndku u Behn neo xemmjcku Be-
3aHe Bojie. [Joma 30Ha OJJHOCH CE€ Ha BOJI€ Y HAAKPUTUYHOM CTamy U €0 XEMU)-
CKHM Be3aHe BOJie Yy MuHepanuma. [le6iprnHa ropmhe 30He Ha KOHTHHeHTHMa je 10-
25 km, oK je y mpepieny okeaHa, Hajuenrhe, Mmawa off 10 km. OHa ce cmawyje y
30HaMa KEHO030jCKe TEeKTOHCKE aKTHMBHOCTH, a MoBehaBa y oGiacTu pacmpo-
CTpamemha NPeKaMOPHjYMCKUX TBOPEBHUHA.

op Jyzocaae Hukoauh, Hay4uHu capaoruk, Peilybauyuku Xuopomeitieopoasoutki

3a800 Cpbuje, beozpao; op 3opan Huxkuh, oouenini, lllymapcku ¢haxyaitieiti, beo-
2pao; op Baaodau /lyyuh, eaupeonu iipogecop, I'eozpaghcku ¢axyaitieiti, beozpao.
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XWAPOIOMWKY NHUKIyC 00yXBaTa Ipolec KpyKemba BOJie Y CUCTEMY iipoilo-
cgpepa-zopra 3ona 3emmune kope. LIukiyc ce cacToju of najaBuHa, IPEKO KO-
jux Boma W3 aTMocepe HocIeBa Ha IMOBPIINHY 3eMJbe, Kao W MOBPIINHCKOT,
HNOTIIOBPIINHCKOT ¥ IIOJ[3€MHOT OTHIIaja y peKe, jezepa u Mopa. Onucyje ce npe-
KO jeqHaunHe BOJHOT OmiaHca. LIukiyc je 3aTBOpeH Kajl Boja HOHOBO MCIAPH Y
aTMoc(epy. XUApOIOLUIKY IUKIYC He TOApa3yMeBa IOA3EMHE BOJIE IOEE 30HE
npocuia aurocdepe, OTHOCHO T'E€OJIONIIKH NHUKITYC YCIOBIbEH yuenrheM Bojie ¥
Pa3INYATUM I'€OJIOMKHIM IPOLECHMa.

OTuuaj je oHaj Keo majjaBuHa KOjH, TIOCNIe CBUX HEIOBPAaTHUX I'yOnTaKa, Mo-
BPIIMHCKYM IJIU TOJ3€MHIM TOKOBHMA JIOCIIEBA Y BOLOTOKE JATOT CIUBA U IIO-
jaBibyje ce Ha HEeroBOM m3Ja3HoM mpoduiy. Kao mocneguna akyMyJIalOHAX
KalnanuTeTa MOBPUIMHCKUX CJIOjeBa, Ae0 MajlaBuHa ce 3afipXKaBa ¥ MOCTENEHO
“gemyiTa’ y BOTOTOKE CIIMBA. Y MPaAKCH Ce, YIIIaBHOM, TPETHPA]y MajlaBUHE U3
00JIaYHUX CUCTEMA, KOje ce PYTHHCKH Mepe, IOK ce NajlaBuHe HacTale KOH/ICH-
3allMjoM BOJieHE Mape Ha YBPCTUM TelUMa y BHAY pOce, CllaHe WU WH-a, Haj-
yelrhe 3aHEMapyjy.

2.METOOOJOI'NJA UCTPAXKNBAIbA

OCHOBHY IIWJb Pajia je M3y4yaBame U IPUKa3 FeHe3e yKYIHOT OTHIAja ! IIPo-
[eHa cTeneHa Moryher yTulaja pa3IWydTHX TeOJIOMIKUX IOJJIOra Ha YKYIHH
OTHIAj BOJIE Y IPUPOJTHUM yCIIOBUMA.

AHanmu30M eleMeHaTa OTHIIaja W BUXOBHX MehycoOHMX Be3a JOILIO ce 10
HIeMaTCKOr IpUKas3a Ipolieca YKYIHOI OTHIAja M paclopefa NajaBWHa Haj
cmuBoM (Hu xonwuh, J., 2004).

W3Bpmiena je kinacuukanyja ¢pakTopa OTHUIAja U HAIPABILEH MPUCTYI
ofabupy KapakTepUCTHUYHHX CIMBOBa. Y Ipolecy opgabupa pa3maTpaHa cy
mie3fieceT JBa ciauBa (CIMBHA MOApYYja) XHWAPOJOMIKUX CTAaHWIAa U3 cacTaBa
ocMmaTpauke Mpexe Penybnuukor xugpomereopoiomkor 3asoga Cpouje. OBa
mofIpydja OIINKYje CIOXKeHa IeosomKa rpaba ca 3acrymbenonthy MEOTo6poj-
HHUX JHUTOCTPAaTHIPa()CKUX WIAHOBA y PACIOHY CTapOCTH Of KaMOpwjyma Ao
kBapTapa. I'eonomka rpaba ncrpaxkusana je kopumhemeMm OCHOBHE IeOJIONI-
Ke KapTe.

Kareropuzanmja TepeHa u3BpIeHa je y 5 XuIporeoJIoNIKNX KaTeropuja, A,
B, I, I u E, npema tTuny mopo3uoctu (Nikié, Z., J. Nikolié, 2006):

A, VHTeprpasyjapHa;

B, uHTeprpanyiapHa 4 IyKOTHHCKAa KOMOUHOBAHO;
I, xapcTHO-IyKOTHUHCKA;

I, IyKOTUHCKA;

E, yc10BHO G€3BOJIHY [I€JIOBH TEPEHA.

Pannja ncrpaxkuBawa (Hu ko nuh, J.,2002) yka3zana cy Ha yiory BOgONIpo-
IYCTJbHBOCTH TE€pEHa y Ipoliecy OTHUIIaja U UcnapaBama Boge. OTyna je uzbop
KapakTepUCTHIHAX CIMBOBA Y OBOM Pajly U3BPILIEH TaKO Ja MPETEKHO 3aCTyI-
JbEHE TEOJIOLIKE TBOPEBUHE jeJHOT CIUBHOT IOApYYja OyRy eKCTPEMHO pa3iin-
YHUTE Y OHOCY Ha IPYTO CIMBHO NOAPYYje, Ipe CBera ca acleKTa MponyCTIbHBO-
CTH BOJie M3JIy4eHE aflaBuHaMa. 3a [ieTajbHUjy aHanu3y ogabpaHa cy [{Ba CIIU-
Ba: jeman u3 kareropuje L, a g;pyru u3 kareropuje E, kao mpumepu Bogonpony-
CTHOT W BOJOHEIPOIIYCTHOTI TEPEHA y IPHUPOAHUM YCIOBHMA, PECIEKTHBHO.
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Hopatau ycioB npu u360py CIWBOBa OHMO je J1a NCTH capKe OfiroBapajyhe xu-
IPOJIOIIKE CTAaHHUIIE HAa KOjIMa IIOCTOje BUILIETOAUIIKHA MEPEha IPOTHULAja, Kao
U penpe3eHTaTUBHA MpeKa IMalaBUHCKUX CTaHWIA U TOBOJGHO AYT'M HA30BH M3-
MEPEHHX BPEIHOCTH NTaJaBHHA.

3a OmwnaHcupame cy KopultheHe paclooXKUBe YIOpeJHe ceprje u3Mepe-
HUX BPETHOCTH NPOTHIIaja U MMagaBUHA. Y XUAPOJIOIIKO]j, METEOPOJIOIIKO] M XU-
IPOT€0JIONIKO] MPaKCH yCTalbeHa je ynoTpeba jequHune MmwimMmeTap (mm) 3a
KOJIMYMHY TafaBWHA, OTHIAja WM UCIapaBarma, IPH YeMy MIIIUMETap Npef-
CTaBJba BHCHHY CJIOja BOfle¢ Y MIJIIMETpPUMa KOja IagHe, OTeKHE WU HCIapH.
Oga jepununa je BaH cuctema SI, anu je meHa ynotrpeba yoOudajeHa U HO3BO-
JbeHa.

Kaxko cy najaBune u3paxkeHe MpeKo clioja najaBiuHa y MEJIMMETPUAMA, Tpopa-
YyH BECHHE CIIOja OTHI[aja 3a TOJHIIELA HUBO M3BPIIIEH je MPEKO peliainuje
(Huxkoawuh, J., 2002):

31536-
p= 22200

" (1)

rfe cy:

h - BUCHHA TOJMILET OTHIAJA (mm - god'lj;

]

Q - IpOTHIIaj HA U371a3HOM NPOUIY (m’® - 57);

F - nopumsa cimuBa (km?)

Kop MeTone BopHOr OmiaHca NPUMEHEH jé XHUAPOTEOJOMIKM INPHUCTYI
HCTpaXuBawlMa fja Ou OMJI0 MCIIUTAHO €BEHTYAJHO JOTHUIAKE/OTHLAkE TO]-
3eMHHUX BOJ|a U3 JEJHOT y IPYTH CIIHB.

ITagaBuHe cy, mopeq eBaloOTpaHCIHpalnyje U OTHIAja, jefaH Off OCHOBHHX
eJeMeHaTa BOJHOT OmiIaHca 4dja aHalIn3a MoXe OWTHU M3BpIICHA PAa3THIATAM
merogama (Nikolié, J., S. Prohaska, 2005). Y 3aBuCHOCTH Off TOTA J1a JIH CE
IpUMEBHYjy yrpolrheHn METOIM aHallu3e, WU Ce IPOCTOPHA paclofeiia mnaja-
BUHA ofipehyje Ha CIOXKEHUju HaYuH, J00ujajy ce u pas3aunuuTu pesyararu (Ni-
kolié, ., et al., 2005). Kox nmpocTopHe aHanu3e najjaBuHa y OBOM pajy IpuMe-
BEH je METOJ KOjH, IOpef] OCTANIOT, YKIbyuyje oporpadcke u fuHaMu4Ke eek-
Te. VI3BpIiieHa je TpoguMeH3NOHAIHA INHAMIYKA aHalIn3a, IPUMEHOM OfIrOBa-
pajyher HexuupocraTuukor mMe3o mopena aatmocdepe (Frenzen, G., et al,
1987), koju maje 60Ibe pe3yaTaTe y OMHOCY Ha KJIaCHYHE METOJEC MHTEPIOaIH-
je. JemaH opf IpBHUX KOpaka KoOj OBaKBE aHAJHU3€ je aXypHpame Ofrosapajybe
0a3e mojgaTaka W3 IOMEHa aHainu3e Ha 0a3u Ipuj cucTeMa. Y Ja3Hu Nopany y
pany nobujeHn cy (PU3NUYKIM MEPEHEM U KAPTOMETPH]CKH.

3. PE3YJITATU U INCKYCHUNJA
3. 1. OcnoBan pu3HIKO-reorpa)cKn yCaI0BH TEPEeHA N3a0paHoT 32
aHaJIM3y npomneca OTANAaja

3a aHanusy cy omabpanu ciauBoBu Jabnanune u Ilehke Bucrtpune. I'eo-
rpagpcku nosnoxaj cnuBa JaGnaHuile WIycTpoBaH je Ha ciauny 1, a Ilehke bu-
CTpulle Ha CIIHIH 2.

JAHY AP-JYH, 2007. 41



Cauxa 1. I'eozpagpexu oaomcaj cauea Jabaaruue Cauka 2. Teozpagpcku wononcaj causa Iehxe Buctupuye

Figure 1. Geographic position Figure 2. Geographic position of the Pecka Bistrica basin
of the Jablanica basin

Cnus pexe JaGnanune npepcrasiba feo Jyxsor ITomopasipa y jyrosamnap-
HoMm neny Lenrpanue Cpouje. Cnus nexu usmeby 42°40°00°" u 43°06°00°" ce-

BepHe reorpadcke mmpuae u 21°23°30°" u 21°58°00"" ucroune reorpadcke ny-
xuHe. ['opwmu 1 cpenmu feo cinuBa Jabnanune, y3sogHo of JleGaHa, IpeTeXKHO
je mIaHMHCKa TEPUTOpH]a.

Cnus Ilehke buctpuie ¢popmupas je Ha jyroncToqHuM orpaniuma I1pok-
neruja. [lnanuncku geo cnuBa Ilehke Bucrpune nanasu ce uamehy 42°46°08""
u 42°37°02"" ceBepHe reorpadceke mupune u 19°58°06°" u 20°16°02"" ucroune
reorpadcke Ty>KuHe.

Kao kapakTepUCTUYHU PENPE3EHTH ABajy KPajHOCTH I'€OJIOMIKHX MOAIora
aHaJIM3upaHu cy cnuB Jabmanuie y ogHocy Ha npodun “Jle6ane” u Ilehke bu-
cTpule y ofHocy Ha npocuin “ITeh”.

3. 2. dakTopu oTHHAja

daxTopu Koju yTHUy Ha MPOLEC OTHIAja MOTY ce KIacu(pUKOBATH Ha Clle-
nehe kareropuje:

® METEOPOJIOWKH (PaKTOPH;

e KapaKTEpHUCTHKE TEpPEHa;

¢ AHTPOIOTEHH YTULIAjH.

MeTteoponomku pakropn 00yxBaTajy IPBEHCTBEHO YTHUIA]j TaTaBUHA, €Ba-
nopanyje u TpaHCIHpalyje Ha OTHIA].

YTunaj nagaBuna 1cnojbaBa ce Kpo3 HHTEH3UTET afaBHHA U BUXOBO Tpa-
jame. McTa KonnynHa NMajgaBuHA, N37yUeHa Y IBa pa3InuuTa BpeMeHCKa Tpaja-
Ha, IPOU3BOJY [1BA PAa3IMIUTa OTUNAja. Y TUIIA] Tpajara IaJaBUHA 3aBUCH U O
BEJINYMHE ¥ KapaKTePHCTHUKA CINBa. Mamy CIMBOBHU Cy BHIIE MOAJIOXHH YTH-
1[ajy KpaTKOTPajHUX KUIIA jaKOT UHTEH3UTETA.

KapakTtepucTuke Tepena ogHOCe ce Ha KapaKTepUCTUKE CIIMBOBA U Kapak-
TepHUCTUKE BOAOTOKa. KapakTepucTike cImBoBa Mogpa3yMeBajy BEJIUInHY, 00-
JIUK, Haru6, OpujeHTaIH]jy 1 pyre MOp(OJIOIIKE, FeOMETPHjCKE U BUCHHCKE Ka-
paxtepuctuke. OcuM HaBe[EHUX, Ka0 3HaUajHE jaBJbajy ce reojoruja TepeHa,
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BereTalyja, MIpUCyTBO M KapaKTEpUCTHKE NMOA3EMHUX Bofia U ci. Kapakrepn-
CTHKE BOIOTOKA IIPBEHCTBEHO c€ OHOCE Ha NPOIycHY MOh HCTHX.

YTuuaj Beretanuje Ha OTUIAj je pa3HONUK. Bofa y mymu 3umu 6p>ke NOHHU-
pe u xpanu noctojehe uzgaHu. Y ncto BpeMe, Bojia ca OTBOPEHHX JIeJI0Ba Tepe-
Ha HajBehuM fesoM oTrde NOBPIINHCKHY, jep je MofiIora fyosbe 3aMp3HyTa U fe-
JIyje Kao BOIOAPKUB CII0j.

Y neTwmeM neproay HOMHUHAHTAH je IPOolieC TPAHCIUpaIje YAME Ce CMamby-
je OTI/IILa_], OJJHOCHO Ie0 T1aJiaBIHA KOJI IOCIEBA Y KOPHTA PEKa.

Y jeceH, ca cnabipemeM Ipoleca eBallOTPaHCIUpanyje, 4ojIa3H HajIupe 0
NONMyHaBaka N3TAHCKUX PE3EPBH, a IIOTOM U JI0 3HaYajHHUjET OTUIaha NajlaBh-
Ha y BogoToke. To je jefaH off y3poka Kallllhelha MaKCIMyMa jeCebUX BOJOCTa-
ja 'y OffHOCY Ha MaKCHMYM ITaIaBHHA.

Brcok mponeHaT nryme fiesyje HO3UTHBHO Ha OTHIaH-¢ MalaBHHA jep yTuie
Ha yjeflHauaBame OTHUIIaja ¥ CMambelhe epeKaTa Hariux Hajjolla3aka BOja U BbHU-
XOBOT M3JIMBamba N3 PEYHHX KOPHTA.

AHTpoONOreny yTuIaju ofHOCe Ce Ha YTHIAje JbYACKOr (hakTopa Ha Ipouec
OTHUIlaja: M3rPafiiby HACUIA, perylanuoHux objekaTa, Opana u nmpatehmx obje-
KaTa, IpeTBaparme NIPUPOAHUX OBPIIHA ([AIlkaKa U IIyMa) Y IOJbOIPUBpPE-
He MOBPILIMHE, MOYBapa y IyMe, Kao u noBehany ypGanuzanujy ca acaaTHM,
OETOHCKUM U IPYI'EM BEIITAYKUM BOLOHETIPOIYCHIM NIOBPIINHAMA.

M360p KapakTepUCTHIHUX CIMBOBA WM3BPIIEH jeé TaKO ja MOP(QOIOIIKA
ycioBu Oyly peJIaTHBHO CIIMYHM (IUTAHNHCKY AEJIOBH 00a CIIMBa), a YTULAj pa3-
JUKE Y KIIUMH, aHTPONIOTEHNM 1 IPYIUM (haKTOprUMa IPAKTUIHO 3aHEMAaPIBHB Y
OJIHOCY Ha yTHIIaj pa3jiKe reoJIONIKUX KapakTepuctuka nogore (Hu ko nuh,
J1.,2002).

3. 3. I'eostomka rpaha u XHAPOreoI0LIKH YCTIOBH OAA0PaHNUX CIIMBOBA

I'eonomika rpaba ciuBa JaGnanune uctpaxkeHa je Ha ocHOBY OCHOBHe reo-
nomke Kapte 1:100000, mucrosu “Jleckosar”’, “Hum” u “Tlogyjeo” (Hu ko-
nuh,]J., 2002).

IInanvHCKE feo cauBHOr mofpydyja JaGmaHuie, y3BOJHO Off XHAPOJIOIIKE
cranune Jlebane, m3rpabeH je ox KpucranacTux MKpHbalia ¥ TPaHUTOHU/A TIPO-
TEPO30UCKE CTAPOCTH, KaO U aHAE3UTA U BUXOBHUX MUPOKIACTUTA U3 TEPLHUjap-
HOT BYJIKQHOT'€HO-CEIMMEHTHOT KOMILTIEKCa.

KpucranacTu mKpwbIM Npunajajy reojJolKy HajCTaphjuM CTEHCKUM Ma-
cama CprcKO-MaKeZOHCKOTI KOMILIEKca. Y 04aBajy ce TBOPEBUHE AOHET KOM-
IJIeKca nIpe-KaMOpHjCcKe CTapOCTH NPEICTaBIbeHE THAjCEBUMA, a IIPUCYTHH CY U
JIENITUHONINTH, MAKAIIUCTH 1 aMpuboauTu. [Ipn noBpimHu TepeHa Kpucrana-
CTH WIKpWbIHM cy ucnynanu. IlykoTuHe cy Majnor 3eBa, HajBehuM feoM 3aiy-
IbEHE MPaIINHACTO-IIECKOBUTHAM MaTePHjaJIOM.

Ha yckom mpoctopy, o oko 3% mocMaTpaHe TEPUTOpHje, MPUCYTHE CY
TPAHUTOHU/IHE CTEeHCKe Mace KOje 3aXBaTajy Kpajiby JyT INIAHUHCKOT fieNa CIUB-
HOT mofipyy4ja, ucroyp Beswe rnase, y m3Bopuinoj obmactu lllymancke peke.

BynkanoreHo-ceqiMeHTHe TBOpPeBHHe 3aCTYIIJbEHE CY HA OKO 4% ILIaHWH-
CKOT JleJIa CJIMBHOT noApydyja Jabmanune. 3axBaTajy 3anajiHe AeJIOoBe H3y4aBa-
HOT IIPOCTOpA Tfi€ je y TEpIHjapy AOIIIO O BYJIKAaHCKE aKTUBHOCTH, Koja je y
Be3U ca TEKTOHCKUM JIUCIIOKalfjaMa Koje Ipecelajy oBy 30Hy. OcraTak Tepuu-
japHe ByJIKaHCKE aKTUBHOCTH je 1 MpKOICKH BHC KOJ cena Tymapa.
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JlanuTo-aHaeH3uTCKe CTeHCKe Mace ca CBOjiM Ty(pOBUMa 3aXBaTajy Kpajie
CEeBEPHE JIeJI0BE CIUBHOT NOApYYja, NafAuHe annHa Majnas u Pagas, ogHOCHO,
0KO 12% maHMHCKOT fejia ClIuBa

PaBHnuapcku fieo cnuBa u3rpabyjy HeoreHe Hacjaare Npeko KOjux Cy HaTa-
JIOXXeHe KBapTepHEe allyBHjalIHE U TepacHe TBOPEBUHE.

AnyBHjaHN CeMMEHTH IINPOKO Cy PaclpoCTpameHH Iy>K ToKa peke Jab-
naHue, 3axBarajyhu oko 40% paBHHYApCKOT Aejia CIMBHOT MOApPYyYja.

OCHOBHO XHPOTEOJIOMKO 06esesKje IIaHWHCKOT JieJla CIUBHOT MOoApyYja
IpefCcTaB/ba YMHECHALA 1a 3aCTYIUbEHE CTEHCKE Mace IPHUIafajy TEpeHy KOju je
MPaKTUYHO 0e3 U3JaHu, WK ca TNIMTKUM JokaaHuM m3ganuma (Nikolié, J., et
al, 2006).

Kpucranacrn mkpusby, Koju HajBehuM nenoM m3rpabyjy niiaHHHCKH Te-
peH cnuBHOr nonpyyja JaGnanune (oko 80% TepeHa), MPAKTHYHO Cy BOJOHE-
MIPOIIyCHA CpefiiHa ca PETKO 3aCTYIUbEHUM MaJIUM U3[aHNMa. Y 04aBajy ce caMo
Mame€ JIOKaJHe U31aHN y 30HaMa BehuX HaroMuiaBama JpoOUHE, Y TaHKO] IO-
BPIIMHCKO]j 30HM PaclajHyTHX OCHOBHHUX CT€HA M I€JI0BUMA UYBPCTHUX CTEHCKUX
Maca HCIylanux HKpUsbala.

I'pannTongHe crene, Mcnyasie y IPUIOBPIINHCKOM JIEIy, UMajy TeHEPaTHO
MaJjly IOpO3HOCT B BOJIOIIPOITyCHOCT, Majia ce 3alaxa I0jaBa JIOKaTHUX N3[aHu
y 30HaMa Behe HcIyanacTy 1 BUIlle CTaTHIX U3BOPa MaJjle U3[JalllHOCTH.

BynkanoreHo-ceJMeHTHH CTEHCKM KOMIUIEKC IPAKTHYHO j€ BOJOHENPO-
nycaH 1 6e3BOJJaH.

Manuro-ange3nTcke Mace n3rpabyjy UBpcre, MECTUMIYHO HCITyIIalle CTEHE.
Y 30HaMa jaye HCIyLaloCTU TEPEHA, 300T peJlaTHBHE BOONIPOINYCHOCTH, 3ala-
>Kajy ce CTaJIHU U3BOPY MUHUMAJHE U3AanIHOCTH ucrop 1/ - s,

O nojaBa cy KapaKTepUCTHYHU TepPMOMUHEpanHu u3Bopu Cujapuscke ba-
e, KOjU Cy Be3aHH 32 JIEIKN aHJe3UTCKU MaCHB.

I'eonomniky ¥ XUAPOTEONOUIKY YCIOBY MJIAHUHCKOT JieNla CIUBa, TO JeCT eK-
CTPEMHO MaJjia BOJOIPONYCT/FUBOCT TEPEHA M M0jaBa PETKUX IIINTKUX U3[aHH,
oMoryhaBajy MakCHMAaJIHO [€jCTBO €HEPreTCKUX M JUHAMUYKHX (paKTopa Ha
Ipoliec eBanoTpaHcnupaluje. 3aTo je 3a OBaKBe TepeHe KapaKTepUCTUYHA Be-
JIMKa eBaNo-TpaHCIUpalyja, a Majd OTHUIIaj BOJIE.

Tepen ITehke Buctpune n3rpabyjy HuckometamopgHe CTeHe mane030jcKe
CTapOCTH, KJIaCTUYHE U KapOOHATHE CTEeHE TpHjaca, Aujaba3pokHaUYKe popma-
I[Mje ¥ CTeHe cTBapaHe TOKOM HeoreHa M KBaprapa. McrpakuBama cy U3BpliIe-
Ha koputrheweM OT'K 1:100 000, muct “Poxkaje” (Hu ko nuh, J., 2002).

ITaneo30jcke TBOpeBHHE 3amakajy ce y jyro3anafgHuM JeJIOBHMa CIMBHOT
noapyyja, Kpo3 3acTYIJbEHOCT METAMOP(UCAHNX ceMeHaTa eBOHa 1 KapOo-
Ha. YOouaBajy ce CepUIMTCKH MKPIBIHN, KBAPUUTH, METAIEITYapy, apTUIOIN-
cti u punutu. IToHerge ce joul jaBsbajy AENMMAYHO, WIH NOTIYHO, pEKpHUCTa-
JINCaHM Kpeurany (MepMepH) 1 JOJIOMUTH.

Me3030jcKe TBOpeBHHe 3aXBaTajy HajBehu [eo TepeHa CIUBHOT HOApYyYja
Ilehke bucrpune. Crene u3 pa3IMYNTHX Ofie/baKa TpHjaca cy NPOCTOPHO [0~
MHHAHTHE, Majia ce, Kao 3HaTHO Mae paclpocTpameHn, cpehy u jypcku cepu-
MEHTH.

CeanvenTn gomer TpHujaca Iperno3Hajy ce Ha noapydyjy I[lenuha, okonuan
B. llITynesba, JIazawckoj penu u JoIIaHUIIA.
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Ha npocropy u3y4yaBaHOT TepeHa IMIMPOKO CYy paCIpOCTPabEHN U cefHuMeH-
TH cpeamber Tpujaca.

CenumMeHnTH ropmer Tpujaca 3amaxajy ce y jyrosamagHuM fejoBuMma Mo-
Kpe Tope, TTIe ce M0jaBIbyjy KpeUmhald, JOTOMATHYHY KPEUhall H JOTIOMATH.

Jypcke TBOpeBHHe, Ha IIPOYYBAaHOM TEpEHY, NIPEACTaBIbajy AMjada3-poxK-
Hauke (popManmje pa3pujeHe Ha mpocropuma Hehunara, [Inanunune u jyrosa-
nagHuM fieiouMa Mokpe I'ope. Y meH cacras ynase cefUMEHTHE, MarMaTcKke
u MetamopgHe crene. Of cefuMeHaTa npeosiabyjy memrdyapu, riIuHIM, ajie-
BpPOJIUTH, JIaopLy U poxkHanu. Of MarMaTCcKuX CT€Ha IOjaBibyjy ce aujabasu
CIIUJINTH U KepaTodupu. 3anagHo of [Ipesba OTKPUBEHHU Cy CEPIEHTHHUTH Kao
penoBaH wiaH aujada3-poxHauke popmanyje.

Keno30uK npefcTaBbajy CEANMEHTH HEOT€HA M IIJbYHKOBHTO-IIECKOBUTE
TBOpEBHMHE KBapTapa. HeoreHe TBOpeBHHE HATaJIOXMUIIE CY CE Y METOXHjCKOM
jesepckoM GaceHy TOKOM MuoIeHa u miunoneHa. CefluMeHTH MHOIleHa Hajla3e
ce y okonuHu Ilehu, a ynHe ux rpyOu KOHIJIOMEpaTH, IECKOBU U IIJbYHKOBH,
JanopUy ¥ KpeumalH.

Ksaprapue TBopeBHHE Cy, TaKObe, 3aCTyIUbeHE Y MatheM 00MMY IIpoy4YaBa-
HOT TEepeHa, a IPEACTaBIbeHE Cy Pa3IM4YUTIM TUIIOBAMA CTEHA: IIIaluo-(IyBH-
jaTHUM, IeTyBHjaIHAM, TPOJYBUjaTHIM, TE€PACHUM, U3BOPCKUAM, CHMIAPCKUM H
aJyBUjaTHUM.

Kpeumake fomer, Cpeilber ¥ rOpmer Tpujaca KapakKTepHile KapcTHH THIT
n3nanu. KapaktepucTuka oBOT TepeHa je m3paskeHa KapcTugukanyja kapoo-
HaTa ¥ 9ecTa I0ojaBa KapCTHUX KaHaja, nehnHa u kaBepHU.

T'eonomKky 1 XUAPOTEOIIOMKH YCIOBH, OMHOCHO €KCTPEMHO BEIMKAa BOJO-
IPOIYCTIUBOCT KapCTHOT TePeHa U N10jaBa fyOOKUX KapCTHUX U3[laHH, OJIOKH-
Pajy HejcTBO €HepreTCKuX W AWHAMHWYKUX (pakTOopa INTO, 32 OBaKBE TEPEHE,
yCIIOBJbABA MaJly €BAallOTPAHCIIUPALH]Y, @ BEJIUKN OTHUIIA] BOJE.

3. 4. IIpouec oTunaja

IIponec ormnaja o0yxBaTa IOBPIIMHCKO, IMOTHOBPIIMHCKO W IIOJ3EMHO
OTHLAE-E BOJIe KOje IPEKO AUPEKTHOT U 6a3HOT (hopMHpa YKYITHH OTHIA].

IToBpmMHCKH OTHIAj YUHU €0 YKYIHOI OTHUIIaja KOjU Tede NMOBPIIMHOM
TepeHa (MOBPIIMHCKO CIMBAaE) W KPO3 KOPHTa pPeUHE MpEKe A0 U3Ia3HOT
npocua garor ciusa. Kaj ybe y KopuTo BooToKa 0Baj A€o ce claja ca ocTa-
JUM KOMIIOHEHTaMa y polecy (hopMHupamka YKYITHOT OTHIAja.

IToTnoBpIIMHCKH OTHIAj IOTHYE Off fiesa afiaBiHa NHPUITPUPAHUX Y IIO-
BpIIUWHCKH ciioj ciuBa. HajBehu leo oBe KOMIIOHEHTE OTHIIaja JOCTe 10 KOPUTa
BOJIOTOKA IIpe HEero mTo fobe y KOHTaKT ca HUBOOM IOA3EMHUX Bopa (6p3u
NOTIOBPIIMHCKY OTHIQj). JeaH Ieo Whak jJocle A0 HUBOAa MOA3EMHHX BOJIa
yuecTByjyhn y 6a3HOM OTHIajy (KACHU MOTIOBPIIUHCKH OTHIQ)).

IMoa3emMnn oTnmaj motuye Off Aeia NajlaBUHA KOjU MH(UITpPUpPA y NMOBp-
LIMHCKYU CJIOj TEPEHa, a OHAA, BEPTHKATHHAM IIOHHpamEeM AOCIEBa O HUBOA
noi3eMHe BOfe, la Ou KpeTamkeM No3eMHE BOJie OCIEO A0 BOAOTOKA CIIHBA.

JIMpeKTHN OTHIA]j je OHaj Ie0 YKYIHOT OTHIaja KOjU AOCIE Y BOJOTOKE CIIU-
Ba OP30 IO IIpecTaHKy NajlaBuHa, WIK TOIUbEHA CHETA, a jejHaK je CyMHU IIOBp-
LIMHCKOT OTHI[aja, Op30T MOTHOBPIIMHCKOT OTHIAja U NaJaBiHa HaJl CAMAM BO-
JTOTOKOM CIIHBA.
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ba3nn oTnnaj caunmaBajy NOA3€MHU W KaCHU NMOTIOBPIIMHCKY OTHIAj. Y
CYIIIHUM eNn30jamMa, y IPUPOJHIM yCIOBHMA, OTHIIA] PEKOM je Yy LleJIuHN Oa3HU
(mame Boge).

Edexrnsne (HeTo) nagasune Ae(UHAUIIY ce Kao OHAj Ie0 YKYNHUX NafaBu-
Ha HaJ| CIMBOM KOj! AUPEKTHO CTBapa MOBPIINHCKY OTUIaj. OcTaTak najaBuHa
[eJoM MHMITpUpa, AeJIOM HCIapH, IeJIOM ce 3aipsKaBa MHTEPUENIUjoM 1 Ha
Kpajy Uclapy, a [eJIOM ce MOBPIINHCKHU 3a[pXaBa y JOKAJIHUM Jelpecrujama
CIIMBA OfjaKJie MOHUpPE WM UCHaPH.

Hagepena pa3marpama goBela cy 0 IIEMaTCKOr IpHKa3a pacrnopeya ma-
IlaBMHA HaJ| CIIUBOM M reHe3e Ipolieca YKyIHOT OTHIaja (ciuka 3).
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Cauka 3 - Hlemaiticku tipuxa3 zeHese ykyiinoz oiiuvyaja (Huxoauh, J., 2004)
Figure 3 - Schematic illustration of the total runoff genesis

BunancupameM ce JOLUIO 10 KOHCTaTallMje Aa Ha IJIAHUHCKOM JIeJy CIIHB-
Hor nofgpyyja JaGnanune, y3sogHo o JIeGana, o1 Bojie nH3ydeHe najjaBUHAMa y
npoceky otekHe 20.4 %, a ucriapu 79.6 % (tadena 1).

Tabeaal - Cpeora zoouuirba cyma iaoasuna P(mm) u cpedrwu zoouwirsu
YKYUHU otiuyaj h(mm) uzabparnux causnux woopy4ja (1958-1988)
Table 1 - Average annual precipitation sum P(mm) and average annual
total runoff h(mm) of the chosen basin areas (1958-1988)

CPE[I’bM | [IOBPUIMHA | CPE[IHhA CPENTIHU
pEKA | BOAOMEPHA | FTOMUIIBN | CIIMBHOT | TOJI. CYMA | TOIMIIBA
CTAHUIIA | [TPOTHULIAJ | TIOOPYYJA | TAJTABUHA | OTHULIAJ
Q(m3s™ F(km?) P(mm) h(mm)
Jab6manuna JleGane 3.83 713. 00 830. 95 169. 34
Tehxa eh 6.48 256. 40 1181. 20 797.30
Bucrpuna
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Ha mocmatpanom neny cnuBa [Tehke buctpuiie curyanuja je cacBuM Ipyra-
yyja. Of yKyNHO M37y4eHHUX NajJaBHHA, Y MPOCEKy OTekHe 67.5%, a ucnapu
32.5%.

Mwmajyhu y Bufly a mocMaTpaHa ClIMBHA NOJpYyYja HUCY caulbeHa y MOTILY-
HOCTH OJf KapcTa, ONHOCHO BOJ[OHENPOINyCHUX TBOPEBUHA, MOXE Ce OUeKMBATH
fla ce BPEHOCTH OTHIIaja y MPUPOAHUM yciaoBuMa Kpehy of oko 70 % op mapa-
BHHA 32 KapcTHE, 10 oKo 20 % 3a yclnoBHO O0€3BOIHE TEPEHE, IIPH PEIATHBHO
CIIMYHUM KIIMMATCKIM, MOP(OIOIIKIM U APYTUM yCIOBHMA TEPEHa.

4. BAK/bYYAK

AHanu3oM oTHIaja, Kao fena XUAPOJIONIKOT IUKIIyca, OINCYje ce Be3a U3-
Meby magaBuHa u otunaja. I3Bopu yKymHOT OTHIIaja Cy NafaBUHE KOje MagHy
IUPEKTHO Ha BOJNOTOK, CIIMBamE NajlaBiHa IIOBPIINHOM TE€pPEHa y IpOoLecy Io-
BPIIMHCKOT OTHIalka UCTHX y peKe M AOTHIIA] BOIE Y BOTOTOKE Off eiia MOHH-
pyhux majaBWHaA KOjH IIOCJIE BUIIE [aHa, MECEIW WM TOfMHA, NOCIE y peKe
KpO3 HOPO3HY CPEIMHY.

HcrpaxkuBama cy MOTBpAMIIA IIOJa3HY XUIOTE3Y fia ¢y (PaKTOpH MOJJIOre
YHHUONY KOjU 3HAYAjHO yTU4y (MOMU(UKY)y) YKYIIHH OTHIAj BOJE, IAe MpH-
MapHU 3HAa4aj IMa yTHUIIQ] BOTOIPONYCTILUBOCTH TEPEHA.

BunancupameM, 3a pacnoioXNBE HU30BE, MOXKE fla ce KOHCTaTyje ja ca
IUTAaHUHCKOT fiea Jabnanuie y npoceky oTekHe 20.4 % Boje Koja ce M3Iy4H
nagaBuHaMa. 3a [lehky Buctpuny, uctum merogom, fobuja ce otunaj 67.5 %,
Koju je oko 3.3 myta Behu y ofHOCY Ha TOCMaTpaHO CIMBHO Nofpyyje Jabmanu-
ne. MMajyhn y BUAy iBeé KpajHOCTH TE€OJIONIKMX MOJIOra n3abpaHuX CIMBOBA
(BomoHempomycTaH, Tj YCIOBHO Oe3BOJaH TEpPEH, W BeOMa BONONPONYCTaH
KapcCT), y3 KOMIIApaTHBHY aHAJIN3y OCTANMX (pakTopa KOjU yTHIy Ha OTHUIIA],
pasiuka fobujeHa 300r yTHIjaja TepeHa NIPBEHCTBEHO ce MOKe IPUNUCATH yTH-
1jajy BOJONPONYCT/BUBOCTH MOANIOre. Moxe ce 3akjby4uTH fa u3Meby Tepena
CaYMIbEHOT Y MOTIYHOCTH Off KapcTa M TepeHa CAaYUbHOT Y MOTIYHOCTH Of BO-
MOHEMPOIYCTHAX CTEHCKUX TBOPEBHHA MOCTOjU 3HAa4ajHAa pa3iiMKa y BpPERHO-
cTUMa YKYITHOT OTHWIaja, Koja ce HajeepoBaTHHUje Kpehe y pacnony 20-70 % op
BOJie M3JTydeHe NajaBiHaMa y BUIIETOAUIIbEeM HIA3Y. [1oOMjeHn pacIoH je Haj-
BEpOBATHHU]jH MHTEPBAN Yy KOMe ce MOXe Hahm yKymHm otmiaj ca 6mito Koje Ka-
Teropuje TepeHa.
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THE INFLUENCE OF GEOLOGICAL TERRAIN ON RUNOFF

Jugoslav Nikloli¢
Zoran Niki¢
Vladan Duci¢

Summary

Runoff is the basic element of the water balance and phase of hydrological cycle influenced by
numerous factors. The determination of the influence of certain factors on the runoff process can have
strategic importance for planning and control of water resources. The research confirmed initial hypot-
hesis that terrain factors have significant influence on the total water runoff. Geological terrain struc-
ture is the natural runoff modifier, where primary importance lies with the influence of
waterpermeability of the terrain. By water balance method, for available observation periods, a conclu-
sion is reached that from mountainous part of the Jablanica river, on average, runoffs 20. 4% of water
created by precipitation. For Pecka Bistrica river, by the application of the same method, runoff result
is 67. 5% in relation to precipitation, which is almost 3. 3 time greater in relation to Jablanica basin
area. Taking into consideration the two extremes of the geological terrains of selected basins (imper-
meable, that is to say conditionally waterless terrain, and very waterpermeable karst), with compara-
tive analysis of other factors, the resulting difference obtained due to influence of the terrain can
primarily be attributed to the influence of waterpermability of the terrain.
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