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IIPUAOT TYMAYEILY YAOTETEOCPEAUHE Y EKCTPEMHUM
INPOTUITAJUMA POCOMAYKE PEKE - BUCOK KPA]

Ap 3opan Hukuh, peposru npodecop, Yuusepsurer y Beorpaay - lllymapcku paxyarer
Ap Parxo Pucruh, peposru npodecop, Yuusepaurer y Beorpaay - Illymapcku paxyarer
Ap Henap Mapuh, porient, Yausepsurer y Beorpaay - Illymapcku pakyarer

Byxamux Muavanosuh, acucrent, Yausepaurer y Beorpaay - Illymapcku dpaxyarer

M3Bopa: Mpunor Tymayerby ynore reocpeanHe y Gopmuparby eKCTpeMHUX npoTuuaja Pocomau-
Ke peKe Mpy¥Ka ersakTHe U eMnupujcKe AOKase 0 3HaYajHOCTU M NoTpedu HeHor No3HaBakba.
3a XMAPOJIOLKM HensyyeHe BOAOTOKeE, MOrOTOBY 3@ OHE KOjU HEMAjy KOHTUHYUTET NpoTuLaja,
no3HaBakbe y/Iore reocpemHe y HacTajakby HUXOBUX EKCTPEMHMX NPOTULLAja AONPUHOCHK pean-
HWjem 04 roBOpPY Ha NPAKTUYHA NUTakba YNPaB/bakba PEYHUM BOLAAMA, 3aLUTUTU Of, HEXKE/beHOT
AejcTBa BoAa, AedUHNCaba EKO/IOLKOT acreKTa BOA0TOKA Mo yTULAjeM Pa3ANYUTUX MPOMEHA
y dnnckoj SyayhHOCTU (KNMMATCKUX, aHTPOMOTeHUX, XMAPOIOLKMX), O4yBakby KBaMTETA peu-
HUX BOZa, UCnyraBaky 3axTeBa OkBMpHe aupekTmBe EY o Bogama 2000. Lusmb paaa je domwe
pasymeBarbe PeYHUX CUCTEMA U HUXOBUX OTULAja Y BUAY BESIMKUX U MAnUX BOAA WK NOTMY-
HOT NpecyLwnBakba XMAPOIOLKN HEN3YYEHUX a/IN U XMOPONOLIKMN U3YYeHUX BOAOTOKA, a KPo3
npwKas ynore reocpeguHe. Ha KOHKpeTHOM Npumepy Pocomauke peke, XUAPOOLKM HeNsy-
YeHOr BOZOTOKA, UCTAKHYT je 3Hayaj reocpesivHe y TyMayekby HeHUX eKCTPEMHUX NpoTMLaja.
AHanusupaH je gonpuHoc cnegehunx enemeHaTa reocpegmHe CAMBHOT NOAPYYja: IMTONOLLKOT,
HEOTEKTOHCKOT, XMAPOreoNoWKor U mopdonowkor. MeToa UCTPaXKMBakba je 3aCHOBAH Ha
TEPEHCKUM UCTPaXKMBakbMMa, KBAHTUTATUBHO]j reoMopdOIOLLIKOj aHaIN3KM, cucTeMaTnsaumjm
N cuHTEe3n fodunjeHnx pesynTaTta, Kao U aHanm3un nydiMKoBaHUX pagoBsa. Takohe, AonpuHoc
ce ornlefa y Uctuuaky notpede KOMyHUKaLmje namehy cTydrbaka pasinunTX crneumnjasHocTu
Koju ce 6aBe xuAporpadpckMm cuctemmma.

K/byuHe peuun: reocpesivHa, EKCTPEMHU NPOTULLAj, HEM3y4YeH BOAOTOK, Pocomauka peka, Ctapa

NnnaHWHa

YBOA

PeyHe BOAe Cy 04 M3y3eTHOT 3HAYaja 3a YMTaB
HU3 noTpeda caBpemMeHor YoBeKa (BogocHadbaeBa-
He CTAaHOBHULUTBA U MHAYCTPUje, HABOAHABAE,
NPoun3BOAHa EIEKTPUUYHE eHepruje, ouyBarbe Ou-
oamBepsuTeTa, pudapcTBo, UTA.), aAn 3HaYajHa je
M 3alWUTUTA OZ, FbUXOBOT HeXesbeHor aejcTaa (Oyjuu-
He MonnaBe), Kao W aKTMBHA KOHTPO/a NpoTuLaja
Yy MafioBOAHUM nepuoguma. Mmajyhu y suay akyT-

HM Npodaem HecTaluLe BoAA Y CBETY, NO3HaBakbe
pexkuma peka, de3 0631pa Ha HUXOBY BENNYMHY,
nobuja Ha 3Hauvajy. 360r Tora ce y passujeHUm ap-
’KaBama TeXu1 No3HaBakby PeXMMa CBUX BOLOTOKA,
BEJ/IMKNX, MasIUX, CTA/IHUX U MOBPEMEHUX, OLHOCHO
CBWX KOjW Cy 0, 3HaYaja 3a I0Ka/IHY 3ajeaHULY Uam
OprKasy.
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BogoTouu npeactaBs/bajy KOMMAEKCHE Npu-
poaHe cucTeme. JeaH oA, 3HaYajHUX enemeHaTa
peXkMma CBaKor BOLOTOKA jecy HheroBu eKCTPeMHHM
npoTMLaju, OAHOCHO BeNKe 1 mane Boae. Bennke
M mMane BoAe cnafajy y yecTe enemeHTapHe
HeroroZe Kako y CBeTY, TaKO M Yy HaLlOj 3eMJ/bU.
Hb1X0B MHTEH3UTET M y4ecTanocT nojaBe Ha Tepu-
Topwmju Penydnnke Cpduje cTaBs/ba X y KaTeropwmjy
noTeHUMjanHUx orpaHnyasajyhux dakropa y eko-
HOMCKO] M eKONIOLWKOoj chepu gasber passoja.

3a BOAOTOKe Ha KOjuMa NOCToje cucTemMaTcKka
M KOHTMHYMpPaHa XMAPOJOLWKA Mepera, 0CMa-
Tparba nagasuHa, npaherwe KBanuTeTa Boja U
apyro, moryhe je noysgaHo ogpeauTu pexum
BOJOTOKa M OArOBOPUTU Ha OpojHe 3amaTke. Y
YC/IOBMMA HEMOCTOjakba XMAPONOLWKUX Meperba U
OpYyrux ocmaTtpama, O4HOCHO KOZ XMAPO/OLWKU
Heusy4yeHuxX BOAOTOKA, AOHOLLIEeH e 3aK/byyaKa no
O110 KOM 3HAYajHOM NUTakbY, BEOMA je C/IONKEH U
3axTeBaH 3agaTak. OBO je nocnegmua NUTaka noy-
3[,aHOCTU NoJaTaka Ha XMAPOJOLLKM HEN3yYeHUM
BOAOTOLMMA, KOjU Yy CAyvajy HETaYHOCTU MOry
MMaTK Hexes/beHe edeKTe No KopucHuKe. Oape-
HeHum genom oBa AeNMKATHOCT je nocneauua
OpOjHOCTN MapameTapa KOju MMajy yTuuaja Ha
dopmupare pexxmma BogoToKka (Nikié, 2003;
Risti¢ i MaloSevi¢, 2011). Hajuewhwn pasnor
HenocTojarba NojaTaKa jecTe LeHa KowTaka uc-
TPa*KHWUX PaZloBa 33 KBaHTUPUKOBaHbe OPOjHUX
napametapa. [pu Tome, 3aBMUcHO o noTpede 3a
KOjy ce aHanmn3a CNpoBOAM, Y LM/by LUTO MaHUX
ynararba, BpLWY Ce MUHUMMU3MPake BPCTe 1 0dnma
WCTPaXKHWUX pagoBa.

HeonxogHoCT Tymayera eKCTPEMHUX NPOTU-
L,aja 04HOCK Ce, KaKO Ha XMAPOJIOLWKN U3y4yeHe,
TaKO M Ha HemsyyeHe BofOTOKe. [Topen perkmuma
nagasuMHa W CTPYKType MOBPLWWHA Ha C/AUBY,
3HayvajaH GaKTop y TyMmauery BEJIMKUX U MaZUX
BO4A jecTe reocpeamHa CAUMBHOT noApydja
(Jevdevi¢, 1956). Bennke u mane Boae npepg-
CTaB/bajy AEe0 XMAPOIOLIKOT pexkmma PeyHor oTu-
Laja, y Kojem cy Be/InKe BoAe KapaKTepUCTUYHE 33
nepvog NoBoAra, a Mase Boje 3a peL.ecuoHu
nepuog roguHe (McMahon et al., 1982).

Mo3HaBake XMAPOIOLIKOr CTakba BOLOTOKA U
nporHosa moryher noHawara nog yTtuuajem
pas3MuUTUX NpomMmeHa y danckoj dyayhHoctu (xu-
APONOWKUX, KNUMATCKUX, aHTPOMNOreHUX U Apy-
rMx), HEOMXOAHO je Y uu/by WTO eduKacHujer,
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paumoHanHujer n oapxusujer kopuwhera. U3 Tor
pasnora ce UCTPaXkMBakba Y LM/by TyMayera Besu-
KUX U Mannx BOAA XUAPONOLIKU HEU3yyeHUX
BOJOTOKa ycmepaBajy npema napametpuma ca
BE/IMKMM CTeneHOM 3HayajHocTu (Chow, 1964;
Rianna et al.,, 2011). BpojHU UCTpaxkuBauu y
CBOjMM paZloBMMa CY YK/bYYMBAU U YKa3NBaAM Ha
3Hayaj pPasNMUUTUX eflemeHaTa reocpeguHe y
peumy oTuuamwa ca camea (Roche, 1971;
Vladimirov, 1976; McMahon et al., 1982;
Frohlich et al., 1994; Prohaska et al., 1999;
Niki¢ iRadonja, 2009; Datry et al., 2017).

Y oBoMm pagy je Ha npumepy Pocomauke peke,
KOja je XMAPONOLIKM HEN3YYeH BOAOTOK, U rae ce
YTULAj aHTPOMOreHUX aKTUBHOCTU MPAKTUYHO
MOXKe 3aHemapuTu, odaB/beHa aHa/M3a HEKUX
enemeHaTa reocpeiuHe Koju fonpuHoce Ty-
Mayerby eKCTPEeMHMX NPOTULLAja. AHAIM3NPAHM Cy:
reosnolka rpaha TepeHa, NMTO/NOLWKKN cacTas,
HEOTEKTOHCKM CKNOM, XMAPOreoN0LWKN YCNOBU U
reomopdooWwKM npouecu. NMpumerbeHn npuctyn
je MoKasao Aa mo¥e AOMNPUHETU pasymeBakby U
aprymeHTOBaHOM KBa/IMTAaTUBHOM TyMayehy uc-
TOPWjCKe NojaBe eKCTPeMHUX NPoTULaja, Kao m
npeasuhamy dyayhux agorahaja.

IIOAPYYJE HCTPAJKUBAIbA

MpeameT UCTparkMBakba jecTe BOAOTOK U CUB-
HO nogpyyje PocomauKke peKke, Koje ce Hanasu y
ncToyHoj Cpduju, Ha jyrosanagHum nagmHama
CTape nnaHuHe, Ha oKo 45 km nctouHo og MupoTa
(Cnuka 1). AGMMHUCTPATUBHO, MOAPYYjE UCTPAXKU-
Bakba Mpunaga onwTuHKU MUPOT, @ NPOCTOPHO
YMHU jegaH Aeo BMcoK Kpaja u manu geo lMNapka
npupoge ,,Ctapa nnaHnHa“. BUCOK Kpaj ce NnpocTu-
pe Ha UCTOKY 04, U3BOPULLHOT Aena peke Bucoumue
(y Byrapckoj), oo 3aBojckor jesepa Ha 3anaagy, oA-
HOCHO, o rpebeHa CTape niaHUHe Ha ceBepy 40
Bucounue Ha jyry. MNospLumnHa Tonorpadckor cams-
Hor noapy4ja Pocomauke peke nsHocu 23,24 km?,
a PEeKOrHoCLMparemM U HEOTEKTOHCKOM aHaIN30M
odyxBaheHa je nospwuHa og oko 100 km?2.
[eHepanHu nag, CAMBHOT NMoApyYja je npema jy-
rosanagy, YMme je yCNoB/bEH W CMep TOKa
PocomauKke peKe, og ceBepoucToKka npema jy-
rosanagy. Pocomauka peka je gecHa nputoka Bu-
coumLe 1 Npunaga LPHOMOPCKOM C/MBY.
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Tynaway

A1 leram

. ®-¢ Berosa kyna
) 1668m

Cnumka 1. l'eorpadcki Nonoxaj nogpyyja UCTpaxkmnearba
JleieHga: O-UCTPaXKMBAHO noapyyje

Burcok Kpaj ce oanvKyje N1aHUHCKOM KIMMOM,
Ca OWTPMM 3MMama W KPaTKUM, pPenaTtusBHO
TONIUM NeTHUM NepPUOLOoM, NPU YeMy Ce YecTo
Ha rpedeHy CTape niaHWMHe CHer 3agpXu U [0
Kpaja maja.

CuctemaTcKka XMApPONOLWIKa Mepera Ha
Pocomaukoj peum 1 ocmaTparba MeTEOPOIOLWKNX
napameTapa y teHom Tonorpadpckom CIMBHOM
noapydyjy, Hucy sBpweHa. CauBHO noapyyje
Pocomauke peke je cnado HacesbeHo, ca cBera
ABa cenay camsy, Cnasurba M Pocomau. Oda cena
uMajy manu dpoj ctapaykux gomahuHcTtasa, y
KOjuMa je nosbonpuBpeaHa NPOU3BOAHA Ha HU-
BOoy OKyhHMUe ca daWTOM M MOHEKMM rp/iom
KpynHe CTOKe. Y CAMBY He NOCTOjU HW jefaH UH-
OYCTPUCKU, TYPUCTUYKN UM BOjHU objeKaT, a
NyTHY UHPPACTPYKTYPY YMHE: NOKaNHM achanTHU
nyT namehy oBa ABa cena, WYyMCKM NYTEBU U
HEKO/IMKO 3anyLUTEHNX MaKagaMCKuMx nyTesa. Ha
cAnBy Pocomauke peke AOMUHUPAjY NPUPOLAHM
YC/IOBM, Ca HE3HATHMUM YTUL@jeM aHTPOMNOreHnx
AKTUBHOCTMU.

Pocomauka peka npunaga Kateropuju xu-
[POJIOLLKM CNIOXKEHWNX BOAOTOKA yCNes: a) BeanKke
ocumnaumje eKCTpeMHUX NPoTUL,aja TOKOM rogm-
He, oa mohHe dyjuue Ao npecywnBama, 8) y neT-
HeM nepuoay, HausMeHUYHe CMeHe AeoHuLa ca
npoTtuuajem (CTanHM NPoTULAj) U Ae0oHMLa Koje cy
6e3 npotuuaja (cyse). Y eHOM KOPUTY U SONNHU
noctoje aTpPaKTUBHW TE€OMOPOJIOWKU U XW-
[APOreosIoWKM 00jeKTH Koju cy Npoun3os, y3ajaMHor
[ejcTBa reocpegmHe U peyHUX Boaa.

MATEPUJAA T METOAOAOTHJA
NCTPAJKHMBAIHA

Ha caneBHom noppyyjy Pocomauke peke
cnpoBsefieHa cy MyATUAMUCLUNANHAPHA UCTPaXKK-
Bakba, Kpo3 yeTnpm dase: a) NpUKyn/bakbe LOKY-
MeHTalUuMje 1 noasiora U UXoBY aHanusy, 8) TepeH-
CKa MUCTPaAXKMBaka, B) KAOMHETCKA UCTparKMBakba U
r) HTepnpeTauuja fodujeHnx pesynTaTa.

Feonowka rpaha wcTpaxkuMBaHor TepeHa
carnefaHa je kopuwherem OCHOBHe reosioLwKe
KapTe COPJ 1:100.000 (OTK) nuct K 34-34 MupoT n
npunagajyher Tymaua (Andelkovic et al., 1977)
n OlK 1:25.000, nuctosn [ojkuHum, Myundada,
Cnasura, Tpu KnageHua v Kpusogon (maHy-
cKpunT, CaBe3HM reonoLlWKn 3aBog). Y Uunsmby yno-
3HaBatba MOPPOJOLLKMX KAPAKTEPUCTUKA TEPEHa,
KapTuparba Ha TepeHy 1 NpuKasa pesynTaTa, Kopu-
wheHe cy Tonorpadcke Kapte pasmepe 1:25.000,
ceKkunje 137-4-1 Bucouka PxkaHa, 137-2-3 Bpaxja
rnasa, 137-4-2 Myundada n 137-4-4 Kpusogon m
aepodoTocHMMUM (BojHOreorpadckm MHCTUTYT -
Brn).

TepeHcKa ucTpaxkuBarba odyxBaTuaa cy reo-
JIOLWKO, XMAPOreoIoWKo, reoMmopdOOWKO U Xn-
APO/IOLWKO peKorHocumpare, 40K je Ha nojeau-
HUM IoKanuTeTMma nssoheHo feTasbHO KapTu-
parbe. TepeHCKM paf0oBu Cy BPLUEHM TOKOM pasniu-
YUTUX rOAULWHMX ce30Ha. C 063upom Ha To aa je
PocomauKa peKka XxMapooLKN HEN3yYeH BOAOTOK,
Be/IMKEe BOAE CYy TYMayeHe Ha OCHOBY XuApayamy-
KUX TparoBa Ha odanu, a mane Boje peru-
CTpoBakbeM MecTa MOHUpParba, OAHOCHO MecTa
oOHaB/barba NpoTULAja Y KOpuUTy. PesyntaTtu
peKorHocLumparba U KapTuparba NpUKasueBaHu cy
Ha Tonorpadcknum nognorama pasmepe 1:25.000.

Y kabuHeTy je n3BepeHa aHaNM3a NMPUKY-
n/beHnx nNydbnuKoBaHMX pagosBa U GOHAOBCKe
JOKYMeHTauMje, Kao M aHanuMsa M obpaja
nozaTtaka MPUKYM/bEHUX TEPEHCKMM UCTPaXKU-
BarbMMa. Ha ocHOBY M3yyeHe nuTepatype 1 pesyn-
TaTa U3BEEHUX TEPEHCKUX UCTPaXKMBakba Ha Cn-
By Pocomauke peke, KOHCTAaTOBAHA je U3y3eTHO
CNOXKeHa reonowka rpaha TepeHa, C/AOXKeHMU
HEOTEKTOHCKM OAHOCU, AEeTEPMUHUCAHU CY XU-
APOJIOLWKKN U XMAPOreonowku ycnosu. C od3mpom
Ha TO Ja ce paAu O XUAPONOLIKN HEU3YYEHOM
BO/LOTOKY, CaMO Ha OCHOBY pe3ynTaTa KOHBEHL M-
OHa/IHUX UCTPAXKMBAHbA U AECKPUMNTUBHOI KOH-

89



3opaH Hukuh, Patko Puctuh, HeHaa Mapwuh, BykalwmH MunyaHosuh

CTaTOBakba CTakba Ha TepeHy Huje duno moryhe
AONPUHETU TyMauekby yaore reocpeguHe y ¢op-
MUpatby eKCTPeMHMX npoTuuaja. 3dor Tora je
cnpoBegeHa HeEOTEKTOHCKAa aHanusa wwuper
noApyyja UcTpaxmnsata.

Y unsby pobuvjarba yBuaa y permoHasnHe pyn-
TYPHE KapaKTepuCTMKe NoapyYja UCTPaXKMBaka,
nprvMerbeHa je MeToAa Aa/bUHCKe AeTeKuuje. Pyn-
TYPHU CK/IOMN je PEeKOHCTPYMCaH CTePEeOCKONCKOM
aHanusom aepodoTocHMMaKa. KopuwheHun cy
NaHXPOMaTCKM LIPHO denun CHUMLM, BUCOKOT Cjaja,
CHMM/beHU ToKom 1968. n 1982. roguHe (BI'U).
CnpoBsepeHa ¢oToreonowkKka aHaaMsa npea-
CTaB/basa je BU3yesHy AeTeKLMjy reoNoLKMX CTpy-
KTypa M CKNoMa TepeHa Ha OCHOBY aepoCHMMaKa.
[odujeHun pe3ynTaTv NpMKasuBaHM cy Ha Tonorpa-
dckMMm KapTama pasmepe 1:25.000. 3aTum, y unsby
yTBphMBara Hajmnahe, HEOTEKTOHCKe, aKTUB-
HOCTW TepeHa NpuMmereHa je MmeToAa KBaHTU-
TaTMBHEe reoMopdoIoLLKe aHaNu3e. 3a KapaKTepu-
CTWYaH NapameTap aHanu3e nsadpaHa je eHepruja
pespeda. CnposeseH je MOpPOMETPUjCKO-CTATHU-
CTUYKKM MOCTyNaK Koju ce cacTojao og cneaehmnx
KOpaKa: payyHake BUCUMHCKE pas/inKe yHyTap
CBaKOr jeAMHUYHOr NOJ/ba; BPEAHOCT BUCUHCKE
pasfivKe je ymarbmBaHa 3a BpegHocT pedpepeHTHOr
HMBOA KOjW NpeacTaB/ba Cpeftby BPeAHOCT CBUX
BUCUHCKMX pas/ivKa y NojeAMHaYHNM NOo/bUMA Ha
UCTPaXXMBaHOM TepeHy; AodujeHe No3nTUBHE U
HeraTMBHe BPeAHOCTU eHepruje pesbeda npes-
CTaB/bajy NOApy4ja NojavyaHMX npoueca eposuje
WKW aKyMmynauuje; npumeHom metoge ,Tekyhux
cpeamux BpegHoctn” nodujeH je nNpBuM TpeHs,
aHOManuje eHepruje pesbeda; MHTEPNONALMjOM
BpeAHOCTM NpBoOr TpeHAa AodujeHa je KapTa nso-
JINHKWja Koja oAparkaBa reHepasHO AejCTBO Haj-
Mmnahux TeKToHCKMx nokpeta (Markovié, 1983).
3a nocmaTtpaHo NoJsbe jeAuHUYHE NOBPLUMHE UC-
Tpa*kKMBaHOTr NOApy4ja y3eT je KBaapaT AMMeEH3Mja
1x1 km. Pe3ynTatu cy npuKkasaHu Ha Tonorpad-
CKMM KapTama pasmepe 1:25.000 nsonmHujama
NPBOr TPeHAa HeraTuBHe eHepruje pesbeda, n3onu-
HWjaMa NpBor TpeHAa NO3UTUBHe eHepruje pesbeda
1 NPeBOojHUM noapyyjem — pedbepeHTHU HUBO.

Mpu n3pagu KapTe AeTa/bHOr pPynTypHOr
CK/IoONa U HEOTEeKTOHCKU aKTUBHUX CTPYKTypa
KopuwheHu cy nogaLm NprMKasaHM Ha HEOTEKTOH-
CKoj KapTu Cpduje y pasmepwm 1:500.000 (Marovic
et al., 2002) i razmeri 1:2.000.000 (Komarnicki
et al., 1997).
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OppehuBarbe rpagmjeHTa naga peyHor KopuTa
BPpLeEHO je ca Tonorpadckux Kapata 1:25.000,
kopuwherem MNC codraepa.

MpwuKkas pesyntaTa je usspweH PocreHosom
Knacudukauymjom sogotoka (Rosgen i Silvey,
1996), ann y oBom cay4yajy moaudpuKoBaHOM, Y
LM/bY TYyMayera eKCTpeMHUX npoTtuuaja. Ha oBaj
HayMH CMakbeHa je Bapwujauuja napametapa
reocpefnHe 3Ha4YajHMX 38 EKCTPeMHe NpPoTULaje, a
OCTBapEHO je 0djeantbaBatbe CAMYHUX eleMeHaTa
reocpeamvHe 3a U3BojeHe Ae/oBe TOKa.

AHaNM30M M CMHTE30M pPe3ynTaTa UCTPaXKK-
Batba apryMmeHTOBaHO je (y rpaHMLama npeTxoaHo
onucaHe NpPeuMsHOCTM) TymayeHa Y3pPOYHO-
-nocseAnyHa Be3a eKCTpPeMHUX npoTuuaja
Pocomauke peke v reocpeamHe CAMBHOT Noapyyja.

PE3YATATHU UCTPAJKUBAIHA

Pocomauka peka HacTaje cnajatbem Llapnuu-
HOT MOTOKA M 3aHoLWKe peKke Ha 1.068 m H. m. Ha
jyrosanagHum naguHama Crtape nnaHuHe. U3-
BOPMLUHE 30He BOAOTOKA 0f, KOjux HacTaje Poco-
MauyKa peKa Hanase ce y nogHoxjy rpedeHa Ctape
naaHWHe, ncnog, Bpxoea berosa kyna (1.668 m) n
TynaHay (1.673 m). JegMHa 3HavajHa NpuTOKa
Pocomauke peke je notok LUuwapka, cnvsHe
nospwuHe 3,45 km?, Koju ce Koa cena Pocomay
(845 m H. M.) ynnBa ca ieBe A0/IMHCKe cTpaHe. [y-
*KMHa odMma camBa no TonorpadcKkoj BoAoAeNHU-
um usHocu 28,4 km.

PocomauKa peka Mma n3pasuT KULLHO—CHEXHU
peXXnum npoTuuaja, Koju KapakTepully Benuke
BOZE Yy MPONeTHheM U KaCHO—jecerem nepuoay,
OAHOCHO 3UMCKe U feThe mane soge. [lojasa,
Tpajarbe N KBAaHTUTET MaNNX U BEIMKUX BOAA CY Y
3aBUCHOCTU O KOJIMYUHE, UHTEH3UTETa U YHYTap-
roguwrbe pacnojgene nagasuHa, a AeIOM U 0f,
XMOPOreoNOLKNX YCA0BA HA CIMBHOM NOAPYYjY U
CamMoM KOpUTy BOAOTOKA. byjuyHe Benvke Boge ce
jaB/bajy nocne NHTEH3MBHUX NafaBUHA M ToMNbe-
Hba CHera n Taja Hoce Be/IKe KOJIMYMHE HaHoca.
Mane netre Boae Cy No NpaBuay OCKyAHWUje of,
3MMCKMX, C 003MPOM Ha TO A3 je 33 Masie 3UMCKe
BOAE Of, 3Hayaja MocCTojatbe aKyMy/IMpPaHuUX aT-
mocdepcKux nagaBmHa y BUAY CHera Ha rpedeHy u
naguHama Crape nnaHuHe. fleTkse mane Boge ce
jaB/bajy TOKOM jyna v asrycta, pehe centemdpa,
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Maza cy Nocne MHTEH3MBHUX NeTHUX NafaBuUHA
yecTte u nojase dyjuua (Nikic¢ et al., 2016). 3a
peLecnuoHn Nepuos, je KapakTepmucTUYHO npecy-
lwmnBarbe Pocomauke peke Ha ase geoHuue (Cnmka
2): npBa je Ha cpeAHem TOKY, Y 30HM KapcTUodu-
KOBaHMWX CpeaHOTPMjaCKUX KpeykbaKa, a Apyra je
Ha AOHEM Ze/ly TOKA Ha Aeny KoOpUTa Y asyBUOHY
Bucouuue (Cnauka 3).

KoTta ywha Pocomauke peke y Bucouuuy je Ha
720 M H. M. X TO je XMNCOMETPUjCKMN HajHMKa Tau-
Ka CMBHOT NoApyyja. XuaporpadcKa AyKMHa TOKa
Pocomauke peKe, o4 XMNCOMETPUjCKN HajBULIE
M3BOpMLLIHE TayKe BogoToKa (1.570 m H. Mm.) ao
ywhay Bucounuy (720 m H. m.), usHocm 11,75 km,
BMCMHCKa pa3nvka 850 m, a Harnd kopwuTa i=7,24%
(Cnwuika 4). QyxmHa ToKa Pocomauke peke of crnajarba
LlapunumHor notoka 1 3aHowwKe peke (1.068 m H. m.)
0o ywha (720 m H. m.) usHocu 8,4 km, BUCMHCKaA
pasnuka 348 m, ca Harmdom KopuTa i=4,17%.

[OyunHa Toka LlaprumHor notoka og, HajsuLue
M3BopuLLHe Tayke (1.442 m H. M.) 40 chajakba ca
3aHOWKOM pekom u3Hocku 2,01 km, BUCHMHCKa
pa3snuka 374 m u Harnbom KopuTa i=18,54%. Ay-
YKMHa TOKa 3aHOLLKe peKe o HajBULUe U3BOPULLHE
Tauke (1.570 m H. m.) fo chajarba ca LapuunHum
noTokom je 3,24 km, BUCMHCKa pasimMka 502 m u
Harndom KopuTa i=15,47%.

BuCKHHCKA pasnvKa namehy xmncomeTpujcku
HajBMLLE TauKe Ha TepeHy camBea (1.673 m H. m.) n
HajHuKke (720 m H. m.) je 953 m, ca Harndom
TepeHa i=7,71%, Ha pacTojarby oA, 12,32 km.

Ha nogyxHom npoduny KopwuTta, Tansery,
Pocomauke peke jacHO ce 1U3aBajajy roptu, cpea-
HU 1 aokbn Tok (CanKa 2). TopbK Aeo TOKa Mma
Hajsehu Harmd KopuTa, a oM Hajmarbn. CIMBHO
noapyuje je penaTMBHO YCKO, U3AYXKEHO Y NpaBLy
ceBep-jyr, AOK Ce y AOHEeM TOKY jaKo CyrKaBa,
NPaKTUYHO Ha AOMNHY Ay KopuTa. Cam BOLOTOK

Jomu Tok - 111
2,48% (1,61 km)

Cpeawwu TOK - 11
4,33 % (6,29 km)
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13,99% (3,89 km)
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Cnuka 2. MNoagyxHu npodun Kopmuta Pocomayke peke og, Hajsuwe n3BopuwHe Tadke (1.570 m) go ywhay

Bucouunuy (720 m)

JleieHga: 1-LlapnumH NOTOK; 2-3aHOLLKA peKa; 3-PocoMauKa peKa; == - CTaJIHW NPOTULAj; - - - — NOBPEMEHMU NPOTH-
1aj; I-roproum TOK; lI-cpearbum ToK; Ill-goreu Tok; lla-cpeatbu TOK y3BoAHO of, cena Pocomay; 116- cpeatbym TOK HU-
3B04HO o4 cena Pocomay; llla-morm Tok y3BoaHo o cena Cnasuiba; |116-a40HM TOK HM3BOAHO oZ cena Cnasutba.
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NPUSNNKHO NPABONMHUJCKM LOTUYE Ca NafMHA
Crape nnaHWHe 1 Ha CBOM NyTy npema Bucoumum,
yrnpaBHO Mpecela MNpyKarbe BULLIE Pa3IUUNTUX
reo/IOLWKUX jeanHMLa.

loptbn TOoK Pocomauke peke (I) je sehum
aenom msrpaheH of WKpubaua pudejcko-kam-
Spujymcke ctapoctum (R,Cm), a marbm Aenom of,
nellyapa, aJieBponTa, IMNHALLA U KOHIZIOMepaTa
Aower Tpujaca (T). Cpearu Tok (Il) rpage
cnegehe popmaumje: a) newyapu, aneBpoInUTH,
TIVHLUM W KOHIIOMepaTh fower Tpujaca (T,), 8)
Kpeurbauy v 4oA0MUTH cpearber Tpujaca (T,), B)
Kpeurbaly, LO/IOMUTH, NeLYapy U MNHLM ropHer
Tpwujaca n xeTaH»xKa (T3,J11), r) newyapu, rvHUM,
KOHIIOMEpaTH, MECKOBUTU KpeykbaLi, Kpeukbalm
ca KpeMeHUM KBprama, 1anopoBUTU Kpedrbaly 1
nanopum aotbe, cpefrbe 1 ropkoe jype (J,2% )% J.;
1,73 1,14, ).%) v ) pactpecuTn cTeHcKku maTepujan
KBapTapHE CTapoCTM KOjU YMHE aslyBUOH U CUMapM.
Oowun 1ok (lll) je msrpaheH opg Kpedraka,
nanopaua v nelwdapa gokbe kpege (K '*?), npexo
KOjWX Cy TANOKEHWN CEAMMEHTU KBapTapa npea-
CTaB/bEHM TEPACHUM U anyBujanHum (al) TBopesu-
Hama Pocomauke peke 1 Bucounue (Cnumka 3). Cee
HaBeZleHe CeaUMEHTHE cepuje KapakTepulue dnar
nag, npema onvHu Bucoumue, petko sehu og 20°
(Andelkovié, 1996). 360r Tora cy Xopu3oHTaNHe
npojekLmje 1 TakbUxX reoNoWwKnx Gopmaumja ms-
paeHe, OAHOCHO Ha MOBPLWWHWU TEpeHa BULle
3acTyn/beHe U Ha Taj HauuH aodujajy Ha Behoj xu-
OPONOLWKOj U XA POreon0LWKOj 3HAYaAjHOCTH.

[JoMuHaHTaH yTuuaj Ha dopmupare TUna
APEeHa)KHe Mpexe U foAuHe Pocomauyke peke
MMAO je HEOTEKTOHCKM ckaon. EHaoreHu npouec je
TOKOM €BOJ/lyLMje, OAHOCHO U3a4M3aeM U CMy-
WTartbeM TepPeHa, MeHao MoJIoXKaj epO3UOoHOr
dasuca. Ha npoctopy CTape nnaHvHe na TMMe U Ha
UCTPaXKMBaHOM NoApPYyYjy, MOPDOCTPYKTYpHE cune
cy Bpwuae rnodanHe U permMoHasHe NpomeHe
pesbeda, AOK Cy ra ersoreHe cuie odpahusane m
odnunkosane (Dimitrijevic¢, 1978). OBa nosesa-
HOCT eHA,0reHOr M ersoreHmnx npoueca ce jacHo
yoyaBa y KopuTy Pocomauke peke Kpo3 peru-
CTpoBaHe MOP®O/IOLLIKe 08jeKTe Kao WTO Cy: Ku-
Cypa, C1anoBwu, anysujanHe paBHU, MOHOPU, MOHO-
pCKe 30He, NOHLM, CyTecKa.

AHann3om pynTypHOr CcKjaona MeTo40M
Ja/bVMHCKe aeTtekumnje, yTepheHe cy pasnomHe
CTPYKType Koje cy dopmupaHe 33 Bpeme HeoreHa
W/ KOje Cy KacHMje y NOCTHEOreHoM nepuoay 06-
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HaB/ba/le CBOjy aKTUBHOCT. MeToL0M KBaHTUTATUB-
He reomopdonoLLKe aHaIM3e U3BPLLEHO je ogpe-
HuBarbe NoNoXKaja HEOTEKTOHCKMX CTPYKTypa U1
3HaKa KpeTarba U34BOjeHUX TEKTOHCKMUX O/10KOBa.

MN3pnBojeHe perMoHanHe HEOTEKTOHCKU aKTUB-
He CTPYKType Mnpyajy ce npaBuem jyrosanag-
-CeBepoUCTOK U Aene CIMBHO noapyyje Pocomau-
Ke peKke Ha CeBepHW Ae0, KOju je penaTUBHO
U3OUTHYT, U LEHTPasHMU U jYKHU [e0, KOju cy
penatMBHO cnywTeHW. [PaBUTALMOHO KpeTarbe
Oy U34BOjeHUX PEermoHaNHUX HEeOTEKTOHCKUX
CTPYKTYpa A0BeOo je A0 TeKTOHCKOr CryLlTama
bnoka 2-UrnH BpTon y ogHocy Ha bnok 1-TynaHau,
opHocHo bnoka 4-PypguHe y ogHocy Ha bnok 2
(Cnuka 3). Monoxaj n pacnopes U3ABOjeHUX
HEOTEKTOHCKM aKTUMBHUX CTPYKTypa yKasyje Ha
ON0KOBCKY rpahy cAnBHOr Noapyyja.

Ha ocHoBy 13BeaeHe aHanu3e, jacHo ce uU3-
ABaja ceBepHU aeo TepeHa, baok 1-TynaHay, ca
NO3UTUBHWM BPeLHOCTMMA aHOManje eHepruje
pes/beda, Koje yKasyjy Ha penaTMBHO U3gun3arbe
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Cnuka 3. LemaTcku npukas reosiowke rpahe wm
HEOTEKTOHCKOT CK/Iona CIMBHOT noapyyja Pocomauke
peke (Andelkovi¢ et al., 1977, v gonyteHo)
JleieHga: 1-HEOTEKTOHCKU aKTUBHA CTPYKTypa peru-
OHa/IHOT KapaKTepa ca 03HaKOM cnyliTeHor /10Ka;
2-HeOTEKTOHCKM aKTUBHA CTPYKTYpPa IOKA/IHOT Kapak-
Tepa ca 03HaKom cnywTeHor 610Ka; 3-Tonorpadcka
BOAOAENHNLA; 4-NOBpPeMeHU TOK; 5-CTasiHU TOK;
6-30Ha NOHUpama; 7-KAncypa; 8-cyTtecka; 9-HeoTek-
TOHCKM 610K; 10-reonowwka rpaHuua. 3a ctpaturpad-
CKe 03HaKe onuc AMTo/I0rnje AaT je y TEeKCTy.
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TepeHa. 360r Tora ce Ha kemMy ozBMja nojayaH
npovec enysnjaunje n eposnje. HeratueHe Bpea-
HOCTW aHOManja eHepruje pesbeda Nokasyjy jy-
XHW aenosu tepeHa, baok 2-UruH BpTton n baok
4—PyanHe, Koju cy penatvBHO cnywTeHu. MNpu
TOMe, nocedHo je 3aHMM/bUBO Aa ce Ha baoky 2,
WUCTOBPEMEHO OZiBMja MPOLLEC epo3nje U akymy-
naumje, a Ha bnoky 4 camo akymynaumje (Cnmka 3).
PeKoHcTpyncaHe permoHanHe HeOTEKTOHCKM
aKTUMBHe CTpyKType mamehy &nokosa cy jeauH-
CTBEHE /IMHeapHe reo/IoLKe CTPYKTYpPe, Koje YmHe
CMCTEeMM NapanesHuX pacesa UCTOT NpasLa npy-
ara. PenaTMBHO mM3guM3arbe ceBepHOr Aena
(Bnok 1), 0o4AHOCHO PENAaTUBHO CMyLITake jyXKHOT
aena cnvea (bnoka 2 v bnok 4) Ay n3aBojeHux
pernoHaiHMX HEOTEKTOHCKMX CTPYKTYpPa, He 3Hauu
[a je BUCMHCKA pa3nnka nsmehy dnokosa y suay
,CTeneHmnka“. OBM TEKTOHCKK ,,CKOKOBU“ Cy TOKOM
BPEMeHa ersoreHnm areHcmuma ,,0dpahusaHn u
HWXOB peLeHTHU MopdooLWKN 0ONKK je y BUAY
M3pa3nTo CTPMOT TepeHa, y Koju je Pocomayka
peka ycekna koputo. OBM CTPMU [e/10BU TepeHa
nsmehy d10KoBa BUA/bUBKU CYy U Ha rpadpuUykom
npukasy Tansera Pocomauke peke (Canka 2).

YAOTATEOCPEAUHE Y TYMAYEILY
EKCTPEMHUX IIPOTHUIIAJA
POCOMAYKE PEKE

KBaHTUTaTUBHOM reomopdo/IOLIKOM aHa u-
30M je yTBphHEHO Aa ce CMBHO noApyyje Pocomau-
Ke peKe NpoCcTMpe Ha TPM U3ABOjeHa HEOTEKTOHCKA
dnoka: bnok 1-TynaHay, Bnok 2—UruH BpTon m
bnok 4—-PyauHe. lopwu Tok Pocomauke peke
Behum genom npunaza HeOTeKTOHCKOM Bioky 1—
TynaHauy, a marbum genom bnoky 2—-UruH spton,
cpenkou TOK je y uenoctu Ha baoky 2-UruH BpTon,
a AlokbM TOK Ha Baoky 4—-PyauHe (Camka 3). Harnd
Koputa Pocomauyke peke Ha bnoky 1 m3Hocu
i=16,54% Ha gy»uHu og 2,30 km, Ha BaoKy 2 ns-
Hocw i=5,50% Ha ay*uHu og, 7,84 km, a Ha Bnoky 4
nsHocw i=2,48% Ha ayxunu og 1,61 km (Cnuka 4).
KBanntatMBHO Tymayere eKCTPeMHUX NpoTULaja
Pocomauke peke ca acnekTa yTuuaja reocpeamHe,
OZHOCHO HEHUX IMTONOLLKMX, HEOTEKTOHCKUX, XU-
[APOreosIoWKNX N reoMmopdONOLWKUX eleMeHaTa,
M3BPLLEHO je 3a CBE AEOHMLLEe TOKA M NPUKA3aHOo Ha
cnvum 4. Y okBUpY NojeauMHNX Ae0HWLA TOKa, rae

je ynora reocpeauHe duna BuLIe3HauHa, U3BpLIEHA
je AopaTtHa nogena Kpos odjeautbaBarbe 4OMU-
HaHTHe y/nore enemeHara reocpefmvHe.

Foprou TOK - |

CTeHCKe mace Koje y4yecTByjy y rpahu ropwer
ToKa Pocomauke peke (I), Ha TeKTOHCKOM Bioky 1
(naneosojcku WKpUbLM) U Ha Baoky 2 (newyapwm
M KOHIZIOMepaTu AOoHer Tpujaca), Mmajy many
noposHocT. OBa wUxoBa 0codMHa nocebHo je
3HayajHa ca acnekTa pacnogene aTMmochepcKux
nagaBuHa Koje ce nsnyye Ha rpedeH Ctape niaHu-
He. 360r n3ocTajarba 3HaYajHMje NOPO3HOCTU CTEH-
CKMX Maca MHPUATpaLmja aTmochepckmx Boaa je
CKPOMHA, @ AOMMWHAHTHO je MOBPLUMHCKO OTU-
uarbe. MNocne nagaBnHa MAK ToN/berba CHera NPBo
ce oABWja NonyraBake 3eM/bULLIHOT BOAHOT Ka-
nauuTeTa u NOKaJHUX U34aHM MYKOTUHCKOT TUNa,
HAKOH Yera Aonasun go aAndysHoOr cAnBakba BoAa
HU3 NagunHe. 3aTUM 071331 40 KOHLEHTPUCAHA
BOAA Y NAMTKe Aenpecuje n KopuTta NoBpemMeHmnx
M CTaJIHMX MOTOKA, KOjU Ce Ha Kpajy yauBajy y
3aHoWKy peKy uamn LlapuumH notok (Camka 3).
Mopep BOAa, ca NpoCTOpa ropher ToKa ce y ape-
Ha*KHM CUCTEM YHOCE 1 BE/IMKe KOIMYMHE pacTpe-
CUTOT CTEHCKOr MaTepujana. Ha oCHOBY KBaHTU-
TaTMBHe reomopdosiolKke aHanm3e yTBpheHo je
na bnok 1 nma no3nMTUBHE BpeaHOCTM aHOManumje
eHepruje pesbeda, 04HOCHO Aa NOKasyje Hajsehe
penatMBHo u3gmsarbe. 360r Tora ce Ha tbemy
0ABWja NojavaH Npouec eposuje 1 0Baj 4e0 CMBA
npeacTtas/ba 3Ha4vajaH U3BOP HaHOCa Koju ce
nojassbyje y Pocomaukoj peupm.

Y peuecnoHom nepuogy Pocomauyka peka y
roprem TOKYy Mma cTanaH npotuuaj. CtaaHocT
npoTuuaja ce oapasa 3axBasbyjyhu 3HayajHUm
KOJIMYMHaAMa NafaBUHA U HUXOBOM MNOBO/bHOM
YHyTaproauwHem pacnopesy, Kao 1 NoA3eMHUM
BOZLI@aMa U3 JIOKAZTHUX MYKOTUHCKUX U3LAHW.

MehyTum, y neproay noBoAra, TOM/bera
CHera Wan MHTEH3MBHUX NafaBuHa, 360r mane uH-
dunTpaumje n LOMMHAHTHOT NOBPLUMHCKON OTU-
Laja, Pocomauka peka nocraje dyjuuHuM ToK. Y Tom
nepuoay 3aHoLKa peka 1 LlapnunH notok noceay-
jy 3Ha4YajHYy KMHETUYKY eHeprujy ycnea nu3pasmTto
CTPMOT TepEeHa Y 30HM pernoHaaHe HeOTEKTOHCKe
CTPYKTYype, Ha Aeny mamehy HEOTEKTOHCKMX
bnokoBa 1 1 2. Ha nomeHyTM yT1LLAj HEOTEKTOHU-
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Cnuka 4. MonpeyHn npodurn KopuTa 1 N1aH Pocomayke peke ca enemeHTMMa reocpeguHe 3HauajHUm 3a Ty-

Mayerbe eKCTPEMHUX NPOTULAja Ha NojeAUHUM AeN0BU

Ma TOKa

JleieHga: 1-Harmnd KopuTta og, n3sopuwTa Ao ywha y Bucounuy; 2-Harmd KopuTa 3a roptbu, Cpestsu U Aokbu
TOK; 3-Harnd KopuTa Ha TEKTOHCKMM O10KOBMMa; 4-Harnmd KopuTa Ha AeTa/bHuje U34BOjEHUM AeN0BMMA TOKa.

Ke yKasyje u manu Boaonaj, BucuMHe oko 4 my
KopuTty LlapnunHor notoka Ha oko 1 km y3soaHo
0/, cnajara ca 3aHowKom pekom. OBaj ,,CKOK” y
TepeHy reoNoLWKN NpeACcTaB/ba jefaH Of, O4yBaHMUX
,CTENEeHNKa" y OKBMPY pernoHasiHe HEOTEKTOHCKe
CTPYKTYpe Koja pasgBaja bnok 1 n bnok 2.
3axBasbyjyhu epo3nmoHoj mohu dyjuuHmx Boaa
M CTAaZIHOCTM NpoTuuaja, PocomauKka peka je y
BAOKY 2, y AOHOTPUjacKUM ceanumeHTUMa Gopmu-
pana KpaTky Kaucypy ,Peka“. Pasnosu popmu-
patba Kaucype ,,Peka” Ha npoctopy Bioka 2, HU-
3BOAHO 0f, HEOTEKTOHCKE CTPYKType pernoHanHor
KapaKTepa cy: a) cnajarbem LlapuunHor notoka u
3aHowkKe peke 3HaTHO je nosehaHa Ko/aWMuMHa
npoTULaja U OCTBApeHa je CTasHOCT NpOoTuLAja
Pocomauke peke, §) 360r 3HaTHOr Naga KopuTa Ha
[eNy HEOTEKTOHCKM aKTUBHE CTPYKType permoHan-
HOT KapaKTepa, BOAOTOK OCTBapyje BEUKY Ku-
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HETUYKY eHeprujy 1 B) CEAMMEHTU [0oHEr Tpujaca
(T,) cy noanoHuju pasaparby M BEPTUKANHO]
epo3unju on wWwKpu/baua pudeo-kamdpujyma
(R,Cm).

Ha roptbem Toky (l) rpagujeHT naga KopuTta
Pocomauke peke nsHocu i=13,99% Ha AyKuHU of,
3,85 km (Cnaunka 2 n 4). CTanHOCT TOKa U KUHETUYKA
eHepruja dyjuua ca BEIMKMM KONMYMHAMA HaHOCa,
[onNpuHenu cy odnKoBakby nonpeyHor npoduna,
TUMNUYHOI 3a M3BOPMULWHWU [e0 BOAOTOKA Y
BOLOHENPOMYCHUM CTEHCKMM Macama (Cnuka 4).

Cpeatbm TOK - 11

Cpeatby Tok Pocomauke peke (I1) y uenoctu ce
Hanasu Ha bnoky 2. MNpocTupe ce Ha noTesy of,
Knucype ,Peka” o nsnacka ms cytecke ,,Pocomau-
Ko rpno“ (Cnuka 3). Harnd Koputa y cpearbem
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TOKY M3HocK i=4,33% Ha AyXuHW opf 6,29 km.
PeXnm eKkcTpeMHUX NpoTuLaja Pocomayke peke
Ha cpeaHeM TOKY jaKo je cnoxKeH. CnoXxKeHocCT ce
ornepa y cnegehem: a) y peuecMoHom nepuoay
y3BOAHO 0f cena Pocomay fonasu 4o NOTnyHor
npecywunBara BOAOTOKA, @ HU3BOAHO 04 cena
Aonasu fo obHaB/bakba NpoTULAja, OLHOCHO
NoCTOoju CTaNIHOCT NpoTULaja, 6) y nepuoay nosoa-
Hba, Ha LLe/IoOM Cpeatbem Aeny TOKa NocToju CTanaH
npoTtuuaj (Chnka 4).

360r usparkeHe cneunPUUYHOCTU EKCTPEMHUX
npoTULaja, Cpestbn TOK je NoLes/beH Ha A0 y3-
BOZHO of, cena Pocomau - lla u geo HM3BoAHO 04,
cena Pocomau - 116 (Cnuka 4). 3a oBe aenose cpea-
Hoer TOKa KapaKTepUCTUYaH je AnjameTpasHo Cy-
npoTaH pe3yntat pgenosawa daysujanHor
npoueca. Ha cpearem TOKy y3BOAHO Of cena
Pocomau (lla), aejcteom dnysmujanHor npoueca
bopMUpaH je akyMmynaunMoHn odauK - anyenjaaHa
paBaH, a Ha geny HM3BoAHO og cena (116) opmu-
paH je epo3nMoHM 0ONUK - CyTecKa. Y3poK oBe
Pa3NMUNTOCTU je eHAoreHa OAHOCHO HEOTEKTOH-
CKa aKTMBHOCT.

Cpegrbu WIOK y380gHO 0g cena Pocomay - lla

Cpeatrun TOK y3BOAHO of cena Pocomau
MakbMM Ae/10M Ce NPOCTMPE Ha TEPEHY KOju je ns-
rpaheH oA newyapa, aneBposInTa, MMHALA U KOH-
rnomeparta gorver Tpujaca (T,), a sehum genom Ha
TepeHy Koju rpaje Kpedrbaum U 40NOMUTU cpes-
roer Tpujaca (T,) (Crmka 3). Ca acnekTta Tymayetrba
eKCTPEMHUX MasIoBOAHMX MPOTMLLAja Ha OBOM
Oeny TOKa, 04, CyWTMHCKe 3HA4YajHOCTH je nopo-
3HOCT HaBegeHUX CTeHCKUX maca. Popmaumja
OOHer Tpujaca Hema XMAPOreosIoWKM 3HaYajHy
NopPO3HOCTU U TUME je BOAOHENpPonycHa, AOK cy
Kpeurbaly cpefrber TpMjaca jako Ucnyuanm u Kap-
CcTMdUKOBaHM M 300r Tora BOAOMPOMNYCHMU.

CpeatbM TOK PocomauKke peke y3BogHO 0f,
cena Pocomay, NpeancnoHnpaH je u Tume jegHum
OEe0M KOHTPOJIMCAH HEOTEKTOHCKOM CPYKTYPOM
JIOKaNHOT KapakTepa, NpuOAMKHOT npaBua npy-
Kakba ceBep-jyr (Camka 3). UcTouHo Kpuno ose
JIOKaZIHE HEOTEKTOHCKe CTPYKType npeacras/ba
cybdnok 2a—TMagexk, Koju jegnmHu y okBupy baoka
2 KapakTepuie penatMBHO mM3ausarbe. U3au-
3atbem cyddnoka 2a—llagesk, HacTana je ycka
HEOTEeKTOHCKa genpecuja NpudAMNKHOr Npasua

cesep-jyr. OHa Mma manu Harnd gHa npema jyry
i=4,56% Ha ay»uHu og 3,99 km, ca ctpmum u ay-
raykMm cTpaHama. Manu Harmd gHa HeOTEKTOHCKE
JAenpecuje nocaeamua je NPoCTOPHOT NO3ULMOHM-
parba Bi0Ka 2 TOKOM rpaBUTALMOHOr CywWTakba
OV U3[BOjeHe pernoHasHe HEOTEKTOHCKE CTPYK-
Type. Y 0BOj YCKOj HEOTEKTOHCKO] Aenpecujn
Pocomauka peka je ognaratbem HaHoca dbopmu-
pana anyBujanHy paBaH mane aedsbuHe. [lyx any-
BMjanHe paBHK, no odoay ca ode A0ONMHCKe CTpa-
He, MocToje OpOjHM cunNapu U Mmarbe naase.
MpPaKTUYHO, Ha UCTOM NPOCTOPY U UCTOBPEMEHO, Y
YCKOj HEOTEKTOHCKO] Aenpecujn oaBujajy ce Aga
reomopdonoLka npoueca, GaysujasHU U KONYyBU-
janHn. Hbnxos npomsBog jecy akymynauumoHu
reomop®onoWwKN odanum, anysnjaaHa pasaH u
cunapu (Cnuka 4).

AnyBujanHa paBaH PocomauKke peke marbum
AeNoM ce NPoCTUpe Ha KNAaCcTUTUMa AOHer Tpu-
jaca (T ), a 3HaTHO BENMM AENOM Ha KpeyrbaLMma
n fonomutma cpearber Tpujaca (T,). Kpedrsaun
1 fonomuTh cpeapber Tpujaca (T,) Cy MHTEH3MBHO
KapCcTMdUKOBaHU M ucnyuanu 360r yera Ha OHY
KopwTa nocToje noHopu. Nopeg noHopa, 40O je
40 dopmuparba U SPojHUX MOHOPCKUX 30HA Y TaH-
KOM anlyBMOHY Pocomauke peke. [ly»K OBUX MOHOp-
CKMX 30Ha, peyHe BOJE Y NeTHEM PeL,eCMOHOM
nepuoay y uenoctv noHupy (Cnuka 4). Kanauutet
,TyTarba“ NOHOPCKMX 30Ha je Behu og, KoANYMHA
BOZa KOje y peLecrMoHoM nepuoay AoTu4y ca y3-
BOZHOT, HEKAPCTHOT AieN1a CIMBa, TaKo Aa je Kopu-
To Pocomauyke peKke Ha [Aeny ToKa Ao cena
Pocomauy 6e3 npoTuuaja (cyBo) no BulLe meceum
Tokom roguHe (Nikié, 2003). 36or Tora je Poco-
MayKa peKa 1 anoreHn BoAOTOK.

MoHunpare Pocomauke peke Ay NOHOPCKUX
30Ha 0ZBM1ja Ce M TOKOM Nepuoaa nosoatba. Y Tom
nepuoay, 36or AoTuuaja Koju je mHoro Behu og,
KanauuTeTa ,rytaka”“ NOHOPCKMX 30Ha, HA OBOM
Aeny Pocomauka peka ocTtBapyje npotuuaj. Mehy-
TUM, 360r masior Harnda AHa KOpWUTa U NOHUPaHLA,
y CBUM Nepuoauma rogmHe nonasm go ogpeheHor
yMarunBarba KOJMUYMHE U KMHETUYKE eHepruje
AoTeknnx soga. OBO MMa 3a NnocneauLy cenekTms-
HO ofJ/1arakbe PeYHOr HaHOCa Y YCKOj HEOTEKTOH-
CKoj genpecnju. Ognarakem HaHOCa XMNCOMETPU-
jCKM BUCOKO Ha nagmHama Crtape naaHuHe
Pocomauka peka je Ha oBOM Aeny Toka dopmu-
pana anysujanHy pasaH wWupuHe 50-90 m, nedmwu-
He 1-2 m, ayXuHe oko 2,2 km.
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HussoaHo oa cena Pocomau u ywha notoka
LLInwapka, koputo Pocomauke peke je yceyeHo y
jypcke dopmaumje Koje YNHe IMTONOLIKK Pasiu-
YUTU YnaHoBW. BehnHa unaHoBa HeMa 3HauvajHUjy
NMOPO3HOCT, @ Makbk dpoj je ca IoKasHOM nopo-
3Howhy NyKOTMHCKOT TMNa.

Hu3BoaHO of cena, Harnd Koputa Pocomauke
peke usHocu i=3,92% Ha gyxuHu og, 2,30 km (Cnu-
Ka 4), ’eHa A0/IMHA Ce MOCTYMNHO Cy»KaBa, A0/IUH-
CKe CTpaHe MocTajy CTpMuje U npyxKajy ce [o
BogofenHunue. Ha oBMm cTpaHama, Ha XxXun-
COMETPUJCKM PasNIMYUTUM HUBOMMA CY AE10BU
TepeHa Koje rpaje Kpedrbaum uan newdapu. Ose
CTeHe 4eCcTo MMajy NYKOTMHCKY MOPO3HOCTU Yy
OKBUPY Koje cy dopmMMpaHe JIoKanHe U3gaHu ny-
KOTUHCKor Tnna (Cauka 4). MNogsemHe Boae w3
NOKaTHUX MYKOTUHCKUX U3AaHW ca 0de J0/IMHCKe
CTpaHe rpaBuTUpajy 1 cadbumpajy ce y KopuTo Poco-
MayKe peke, Koje je yceyeHo y BOAOHeNnponycHe
CTeHe. Y peuecMoHOM nepuoay oBe nog3emHe
BoZe GopmMMpajy KOMUMHCKM CKPOMaH NpoTuLaj
HU3BOAHO o4 cena Pocomau (Nikic, 2003). Ha Taj

Cnuka 5. CytecKka ,,Pocomayko rpno”
(doTo 3. Hukuh, 2002)
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Ha4YMH, Ha OBOM Zeny Toka PocomayKa peka uma
CTanaH NpoTMLaj, 04HOCHO He npecyuwyje (Canka 4).

Y nepuoay nosBoaHa, y 0BOM Aeny Toka dop-
MMPa ce KOIMYMHCKM 3HaYajaH npoTuLaj Pocomay-
Ke peKke. Tome AOMNPUHOCKU 3HAYajaH AO0TULA]
1 dyjuyHe BoAe ca y3BOAHOr Aena camsa. Kapak-
TEPUCTUYAH NPUMEP MHTEH3UTEeTa U cHare dyjuua
Pocomauke peKke, Ha oBOM Aeny TOKa, jecTe cy-
TecKa ,,Pocomauko rpno” (Cnmka 5). Popmumpana je
Ha Kpajy bnoKa 2, yceLarem peke y ropHojypcke
KnacTuyHe cegumeHTe (Cnumka 3). [ydokom
yceuamy KopuTa n Gpopmunparby cyTecke, Aonpu-
He/a je HeOTEKTOHCKA aKTUBHOCT U rPaBUTaLMOHO
cnywTarbe bnoka 4 y ogHocy Ha bnok 2, oy peru-
OHa/lHe HEeOTEKTOHCKe CTpyKType. CnywTarem
Bnoka 4 gowno je go 3HavajHor nosehaka naga
TepeHa WTO je [,0BENO 40 MHTEH3MBHOT ycelaka
Pocomauke peke. Kao nocneanua, popmmnpana je
cyTecka ,,Pocomauko rpso”, wmpuHe 0,8 go 1,2 m,
Ca BEPTMKAZIHUM CTpaHama BucuHe 15-20 m, ayxu-
He oko 950 m (Niki¢, 2003). Koputo cyTecke uma
6pojHe cnanose (Canka 5), a npe ynasa u y Npsoj
NOJIOBMHU CyTECKe, YecTu cy oHuM. Cnano- Bu cy
ca ckokom BucuHe 0,5-1,1 m, noHuwm cy ayduHe 30
00 50 cm, npeynHnka ao 30 cm (Nikié, 2003).

CyTecka ,,Pocomauko rpno“ ce 3aBpwasa cyd-
BEPTMKA/IHUM OACEKOM BUCMHE OKO 4-5 m, us-
rpaheHuMm of jypcKMx KoHrnomepaTta. M3nas us
CyTeCKe je yCeK y Ynjem gHy je KOpUTOo WnpUHe
OKO 1,2 m, Kpo3 Koju PocomayKa peka oTu4ye Ka
Bnoky 4. BepTuKanHM CTEHCKM oAcCeK NpeacTas/ba
jeAaH of, 04yBaHUX ,CTENEHMKA" Y OKBUPY perun-
OHa/lHe HEOTEKTOHCKe CTPYKType Koja pa3aBsaja
bnok 2 n bnok 4.

Oowu oK - i

Bnok 4 Ha Kome je popmMMpaH AOHM A0 TOKA
Pocomauke peke (lll) noumrbe HM3BOAHO Of Cy-
Tecke ,Pocomauko rpno”“. Ha ocHoBy KBaHTUTaTKB-
He reomopdonowkKe aHanmse, baok 4 nokasyje
HEeraTMBHY BPEeAHOCT aHOMaNUje eHepruje
pesbeda, OAHOCHO KapaKTepulle ra penaTtuBHO
cnywTarbe 1 Ha kemy ce ofBuja NnojayaH npoec
akymynaumje. Y bnoky 4 Bucounua je bopmmnpana
WMPOKY AONMHY KOja npefcTaB/ba €PO3UOHMU
baswc 3a cBe BOAOTOKe Ha NpocTopy Bucok Kpaj.

Bnok 4 je usrpaheH og Kpeyrbaka, nanopaua u
newdapa gote Kpege (K *?), npeko Kojux nexe



MPUNOT TYMAYERY Y/IOTE TEOCPEAMHE Y EKCTPEMHMM NMPOTULAIMMA POCOMAYKE PEKE...

ceAMMeHTU KBapTapa NpeAcTaB/beHN TEPACHUM U
anysujanHum TeopesmHama (Cnuka 3). CeammeHn-
TV OOHe Kpeae HeMajy 3HayajHMjy MoOPO3HOCTU U
3aTo nNpunajajy Kateropuju BOAOHENPONYCHMX
cTeHa. AnlyBMOH Pocomauke peke, Kao u Bucouu-
e, UMa UHTEePrpaHynapHu TUMN NOPO3HOCTU U NPU-
naza KaTeropwmju jako BOAOMNPONYCHUX CTEHA.

Harnb koputa Pocomayke peke Ha Bnoky 4 ns-
Hocwu i=2,48% Ha ayxuHu og, 1,61 km (Cnuka 4).
3601 CBOjUX XMUAPOIOLWKNUX, MOPPONOLLKUX U XU-
OpPOreoNnoWwKNx cneundmuyHOCTU OOHU TOK je
nogesbeH Ha ABa aena. MNpsu Aeo je y3BogHO of,
cena Cnasutba (Illa), a 4pyrn 4eo je HU3BOAHO Of,
cena Cnasuma (1118) (Chunka 4). Y peuecnoHom
nepuoay 4oHW TOK y3BoAHO oa Cnasumse (llla)
MMa NpoTULaj, AOK Ae0 HU3BOAHO of Cnasuie
(1116) npecywyje. Y neproay nosoata, Pocomauka
peka ocTBapyje CTa/IHOCT NPOTULAja Ay Lwenor
Jorber ToKa. PeTku cy cnyyajeBu Kaga ce Ha OBOM
Aeny ToKa goraha nnas/berbe MAM TpaHCcnopT
Behux KOMYMHA KpynHMjer HaHoca. Y nepuoay
nosogra PocomauKka peKka je y AOHeEM TOKY
penaTMBHO MUPAH BOLOTOK, OOMYHO Ca MyHUM
oBNaXKeHUM NpoduaIom KopuTa.

Joru WoK y380gHo og cena Cnasurba - llla

[orun Tok PocomauKe peke y3BoAHO o cena
Cnasutba (llla) npocTupe ce Ha noTesy oA U3nacka
13 cyTecke ,,Pocomauko rpao“ go anysujanHe pas-
HY Bucounue. OBaj geo TOKa NpocTMpe ce Ha pas-
HMYAPCKOM TepeHY OAHOCHO anyBWja/IHOj PaBHM
Pocomauke peke, dopmupaHoj AenoHOBakeM
HaHOCa NpPeKo TBOpeBMHA Aoke Kpeae. LUnpuHa

anyBujanHe paBHM Pocomauke peke je 20-30 m,
mohHoctn 0,5-1,5 m, gyXuHe oko 750 m, ca
nagom y cmepy npema Bucounum. PeyHo Koputo
Ha 0BOM Aeny je NAUTKO yceyeHo, AyouHe go 0,6 m,
WKpKHe 2-5 m, ca Harnbom KopwuTa og i=2,77% Ha
AyKuHm og 1,08 km (Cnvka 4).

[y uenor Toka y3sogHo og Chasure, o4Buja
ce NOCTYMHO CMakbnBakbe KOJIMYMHE MaI0BOAHOT
npoTtuuaja 36or noHupara BoZa Yy anyBUOH
Pocomauke peke. MHOUNTpupaHe peyHe Boae
ofp¥KaBajy Bogo3acuheHy cpeguHy y TaHKOM any-
BMjOHY Y 4Mjoj MOAMHM CYy BOAOHENpPOMycHe
TBOpPEBWHe fohe Kpege. 36or Tora je orpaHuyeHa
moryhHOCT MHOUATPUpParba peyHnx Bo4a, Tako Aa
Y peLecMoHom nepmoay Ha oBOj leOHULM ONcTaje
ctanaH npotunuaj (Camka 4). Tokom nepuoaa
noBoAHa Ha OBOM fe/y je NpoTuLaj CTanaH.

HenocpeaHo HM3BOAHO OZ, U3N1a3a U3 CyTecke,
Pocomauka peka je dopmupana nanTKy NaaBUHCKY
nenesy ayxuHe oko 90-110 m, wunpuHe oko 50 m,
Koja &dnaro naga npema Bucounum. MnaBuHCKa
nenesa Hacrtana je ognaratbem SyjuyHOr HaHoca
nocne M3nacka u3 cytecke. HbeH NUTONOLWWKK U
rPaHy/I0METPUjCKM CacTaB UCTU je Kao aslyBMOHa, a
HM3BOAHO Ce 3aBpLUaBa NOCTYNHUM NpPenasom y
anysmoH Pocomauyke peke. [naBWHCKa nenesa
yKa3yje Ha Oyju4yHM KapaKTep, OAHOCHO Ha
3HaYajHy KMHETUYKY eHeprujy, KOAMYnHy Boga 1
HaHoOCa, Kojuma PocomayKa peka pacnonaxke o
nonacka Ha bnok 4. OBa nenesa je jacHO UCKa3aHa
Ha rpaduMykom npukasy npoduna KopuTa
Pocomauke peke 3a geoHuuy llla, y Bugy cydxopu-
30HTanHor Koputa (Cnuka 6).

| Y3BoaHo o CiaBumba - I1la
le 277 % R
m H.M.
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CnuKa 6. MNnaBuHCKa fienesa y KopuTy Pocomauke peke Ha npoduny aeoHuue y3BoaHo og cena Cnasumsa (111a)
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Jomu WIoK HU380gHO 0g cena Cnaesumba - 1116

[oru ToK Pocomauke peke HU3BOAHO 0f cena
Cnasutba (I118) y uenoctu je Ha anyBujanHoOj paBHK
Bucounue (Cnaunka 3). 3a oBaj 4e0 TOKa je KapakK-
TEPUCTUYHO @ Ce He npeno3Haje Ao/MHa
Pocomauke peke Beh camo HeHO KOPUTO yceyeHo
y anyBMOH Bucoumue. PeyHo KopuTo je ayduHe go
2 m, wupuHe 2-4 m, ca Harndbom og, camo i=1,89%,
Ha ay»*uHu og 0,53 km (Cnuka 4).

Y peuecrMoHom nepuogy Koputo Pocomauke
peke on cena Cnasura go ywha y Bucouwnuy,
oduyHo je cyso, §e3 npoTuLaja No BuULe meceun
(Niki¢ et al., 2016). 36or 3HaTHe mohHOCTU ©
Be/IMKe BOAOMNPONYCHOCTM anyBnoHa Bucounue,
noHupare Mannx Boga Pocomayke peke TOKOM
peuecroHor nepuoga je notnyHo (Cnvka 4). UH-
dunTpupaHe Boge Pocomauke peke npuxparyjy
30MjeHn TMN U3aaHun y anyBMoHy Bucounue y unjoj
Cy NOAMHU BOAOHENPONYCHE TBOPEBUHE A0HE
Kpege. Y peuecMoHom nepuoay HUBO 3dujeHor
TUNa U3daHun y anyBmMoHy Bucouwmue je ncnog gHa
KopuTa Pocomauke peke, yume je omoryheHa uH-
bunTpaumja peyHux Boaa. Y nepuony BeNUKUX
BOZa, KOpUTO Pocomauke peke Mma NpoTuLaj ca
nyHUm npodunom Koputa (Cnuka 4).

3AKMNYYAK

Mopepn NafaBWHa, 3HaYajaH enemeHT y dop-
MUpPaky EKCTPEMHUX NpoTULaja Pocomauke peke
jecte reocpegmHa camsHor nogpydja. C 0d3npom
Ha TO 4a je XA PONOLWKM pexum Pocomauke peke
nocnegmua camo NpUpPoOaHUX yCioBa Ha C/UBY,
000MjeHN pe3ynTaTM eKCNAMUMTHO YKasyjy Ha
KOMMNEKCHY yNory reocpeguHe.

UcTpaxkHum pagosuma je yTtBpheHo aa
Pocomauka pekKa jecte BOAOTOK: a) KOjU Y leTHEeM
peLecMoHoOM nepuoay MMa HauaMeHUYHy CMeHy
AeoHuua ca n 6e3 npoTuuaja, 0AHOCHO Ca AUCKOH-
TUHYMpPaHUM NpoTUuajem, 8) Aenom SyjudHu ToK
BE/IMKEe pa3opHe cHare, B) 4e/I0M afioreHu, r) ca
aTPaKTUBHUM reomopdo/IolKNm odjekTuma, 4) ca
KOMMO3UTHOM A,0/IMHOM.

Ha ocHOBY KBaHTMUTATMBHE reomopdonoLlKe
aHaNM3e KOHCTATOBAHO je Aa ce CIMBHO noapyuje
Pocomauke peke npoctvpe Ha AenoBMMa Tpu
HeoTeKToHcKa &1oKa: baok 1-TynaHau, bnaok 2—
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Wrun BpTon u bnok 4-PyguHe. TeKTOHCKe d10KoBe
rpage reosowkKke dopmaumje Koje caumrbaBajy
OpojHe jeAuHULE Pa3IUYUTOT JIUTONOLIKOT
CacTaBa, Pa3IUYUTUX MEXaHUUYKUX U XUAPO-
reo/I0LKNX KapaKTePUCTUKA. TEKTOHCKM O10KOBU
cy mehycobHO 04BOjeHN HEOTEKTOHCKM aKTUBHUM
CTPYKTypama pervMoHaHOr KapakTepa AyX Kojux
je Aowno Ao rpaBUTALMOHOr CyLWTaka TepeHa.
Pocomauka peka BeNUKY KUMHETUYKY eHeprujy
Aobuvja ynpaBo Ha Aienly ToOKa NPEKo HEOTEKTOH-
CKUX CTPYKTypa pervoHafsHOr KapakTepa Ay
KOjUX je OCTBapeHO rpaBMTALMOHO ChylTake
6nokoBa. Y peueHTHOj Mopdonornju TepeHa ose
HEOTEKTOHCKEe CTPYKType HuUcy ,cTeneHuk”, seh
M3pa3nTo CTPM TEPEH Y Koju je Pocomauka peka
yCceKna Koputo. Ha cHary KMHeTU4YKe eHepruje
Pocomauke peKke ykasyjy ¢opmupaHu reomop-
bOoNOWKN epo3noHK (KKCYpa, CyTecKa, I0HLM) U
aKyMy/saLMOHU (anyBujanHe paBHW, NIaBUHCKA
nenesa) odamum.

Y NOBO/bHUM XMAPOre0NOWKUM YCAOBUMA, Y
NeTkeM pelecuoHoOM nepuoay, reocpeauHa
MOXe UMaTK [iBojaK yTuLaj Ha dopmuparbe Manmx
Bofa. Ha peny peuHor koputa Pocomauke peke y
CTEHAMa Ca KapCTHOM U WHTeprpaHysiapHoOM
noposHowhy ogBuja ce npouec NoHuparba, 3dor
yera A0/1a3M A0 CMakbMBaka NPoTMLAja OAHOCHO
[0 NoTnyHor npecywusama. Ca gpyre ctpaHe, Ha
LeNly hEeHOT KOPUTA KOjU je y peLecuoHoM nepu-
oay de3 foTULaja ca y3BOAHOT Aena C/nBa, SIoKas-
He U34aHW Ha AO/IMHCKUMM cTpaHama o0de36ehyjy
noZ3emHe BoZe Koje ce cadupajy y KOpuTy 1 Ha Taj
HAYMH HacTaje ManoBOAHM NPOTULLAj. Y OBOM CNy-
Yajy noasemHe Boje y neTkem nepuony odes-
behyjy ctanHocT npoTtuuaja Pocomauke peke ao
MeCTa NOHOBOT NOHMPakba.

Y nepuoay noBoAHa, Ha ropHtem Aeny C/vBa,
Ha bnoky 1, ycnep nsoctajatba XMAPOreoIoWKN
3HavyajHe MNOPO3HOCTU, MOCAE WHTEH3UBHUX
nafaBunHa WK TOMJbEHA CHEra A01a3un 40 dopmu-
parba MHTEH3UBHOT MOBPLUMHCKOT OTULAja U Oy-
jMYHMX NonNNaBHMX Tanaca.

Ha cpepgrem ToKy Pocomauke peke, pacnoH
eKCTPeMHMX NpoTULaja o4 npecyluinBarba o Oy-
JMYHMX HapoNa3akKa, eknaTaHTaH je npumep ynore
reocpeanHe. EnemeHTn reocpeauHe Koju gonpu-
HOCEe TaKBOM CTakby CYy JIMTONOWKM (MOPO3HOCT),
HEOTEKTOHCKM (cnywTarbe TepeHa, pasNomMHe
CTPYKTypE), XMAPOoreoiowKmn (Bog40onponycHocT).



CONTRIBUTION TO THE INTERPRETATION OF THE ROLE OF GEOENVIRONMENT IN EXTREME DISCHARGES...

OHu cy Takohe gonpuHenu cTBaparby akymynaum-
OHMX M €PO3MOHUX reoMOPHONOLLKMNX 0djeKaTa.
Mopepn, HaBeAeHOr, MO3HaBakbe reocpeanHe
C/IMBHOr NOAPYYja MMa MPaKTUUYHM 3HAYaj Kopg,
ZOHOLeHa 04nyKa o Kopuwhery Bo4a, 3aWTUTH
o4 Bopa, opabupy npoduaa 3a nocraB/barbe
OCMAaTPaYKMUX XUAPOSOWKUX U KULWOMEPHUX

CTaHMUA Ha CNBY, pPeanHMjeM UCnyHaBakby 3ax-
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rpam TP), duHaHcupaHor oa ctpaHe MuHucTap-
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CONTRIBUTION TO THE INTERPRETATION OF THE ROLE
OF GEOENVIRONMENT IN EXTREME DISCHARGES
OF THE ROSOMACK RIVER - VISOK KRAJ
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Abstract: Annex to the interpretation of the role of geoenvironment in the formation of ex-
treme discharges of the Rosomacka River provides exact and empirical evidence of the signif-
icance and the need for its knowledge. For hydrologically unstudied watercourses, especially
for those which do not have continuity of discharges, the knowledge of the role of geoenviron-
ment in the emergence of their extreme discharges contributes to a more realistic response to
practical water management issues, protection against adverse effects of waters, defining the
ecological aspect of watercourses under the influence of various changes in the near future
(climatic, anthropogenic, hydrological), preserving the quality of river water, meeting the re-
quirements of the EU Water Framework Directive 2000. The aim of the paper is to understand
better the river systems and their runoffs in the form of high and low waters or complete drying
up of hydrologically unstudied but also of hydrologically studied watercourses, and through
the representation of the role of geoenvironment. On the concrete example of the Rosomac-
ka River, a hydrologically unstudied watercourse, the significance of geoenvironment in the
interpretation of its extreme discharges was emphasized. The contribution of the following
elements of geoenvironment of the basin area was analyzed: lithological, neotectonic, hydro-
geological and morphological. The research method is based on field research, quantitative
geomorphological analysis, systematization and synthesis of the obtained results, as well as the
analysis of published papers. Additionally, the contribution is reflected in emphasizing the need
for communication between experts of various specialties dealing with hydrographic systems.

Key words: geoenvironment, extreme discharge, unstudied watercourse, the Rosomacka River,
Stara planina

INTRODUCTION

River waters are of great importance for the
entire range of needs of a modern man (water
supply of population and industry, irrigation, elec-
tricity production, biodiversity conservation, fish-

ery, etc.), but also for the protection against their
adverse effects (torrential floods), as well as active
control of discharges during periods of low water.
Bearing in mind the acute problem of water short-
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ages in the world, knowledge of the regimes of the
rivers, regardless of their size, is gaining impor-
tance. Therefore, developed countries tend to
know the regime of all watercourses, low, high,
perennial and ephemeral, or all that are important
for the local community or country.

Watercourses represent complex natural sys-
tems. One of the important elements of the re-
gime of each watercourse are its extreme dis-
charges, that is, high and low waters. High and low
waters fall into frequent natural disasters both
worldwide and in this country. Their intensity and
frequency of occurrence in the territory of the Re-
public of Serbia places them in the category of po-
tential limiting factors in the economic and ecolog-
ical sphere of further development.

For watercourses where there are systematic
and continuous hydrological measurements, pre-
cipitation monitoring, monitoring of water quality
and other, it is possible to reliably determine the
watercourse regime and to respond to numerous
tasks. Under the conditions of non-existence of
hydrological measurements and other observa-
tions, that is, in the case of hydrologically unstud-
ied watercourses, the conclusion on any important
issue is a very complex and demanding task. This
is a consequence of the reliability of data on hy-
drologically unstudied watercourses, which in the
event of inaccuracy can have side effects for users.
A certain part of this delicacy is a consequence of
the number of parameters that have influence on
the formation of the water regime (Niki¢, 2003;
Risti¢ and MaloSevi¢, 2011). The most common
reason for the lack of data is the cost of research
work to quantify a number of parameters. In addi-
tion, depending on the need for which the analysis
is carried out, in order to minimize investments,
the type and scope of research work are mini-
mized.

The necessity of interpreting extreme dis-
charges refers to both hydrologically studied and
unstudied watercourses. In addition to the precip-
itation regime and the surface structure of the ba-
sin, a significant factor in the interpretation of high
and low waters is the geoenvironment of the basin
area (Jevdevi¢, 1956). High and low waters are
part of the hydrological regime of the river runoff,
in which high waters are characteristic of the flood
period, and low waters of the recession period of
the year (McMahon etal., 1982).
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Knowing the hydrological state of the water-
course and the forecast of possible behaviour un-
der the influence of various changes in the near
future (hydrological, climatic, anthropogenic and
others) is necessary in order to make as efficient,
rational and sustainable use as possible. For this
reason, research aimed at interpreting high and
low waters of hydrologically unstudied water-
courses is guided by parameters with a high de-
gree of significance (Chow, 1964; Rianna et al.,
2011). Numerous researchers in their papers in-
cluded and pointed out the significance of the dif-
ferent elements of geoenvironment in the drain-
age regime of the basin (Roche, 1971,
Vladimirov, 1976, McMahon et al., 1982;
Frohlich et al., 1994; Prohaska et al., 1999;
Niki¢ and Radonja, 2009; Datry et al., 2017).

In this paper, an analysis of some elements of
geoenvironment which contribute to the interpre-
tation of extreme discharges was carried out on
the example of the Rosomacka River, which is a
hydrologically unstudied watercourse, and where
the influence of anthropogenic activities can be
practically ignored. The following has been analyz-
ed: the geological structure of the terrain, litholog-
ical composition, neotectonic circuit, hydrogeolog-
ical conditions and geomorphological processes.
The applied approach has shown that it can con-
tribute to understanding and argumentative qual-
itative interpretation of the historical phenome-
non of extreme discharges, as well as the
prediction of future events.

RESEARCH AREA

The subject of this research is the watercourse
and the basin area of the Rosomacka River, located
in Eastern Serbia, on the southwestern slopes of
Stara planina, about 45 km east of the town of
Pirot (Figure 1). Administratively, the research area
belongs to the Municipality of Pirot, and spatially
forms a part of the Visok area and a small part of
the “Stara planina” Nature Park. The area of Visok
extends in the east from the spring part of the Vi-
socica River (in Bulgaria), to Zavojsko Lake in the
west, and from the ridge of Stara planina in the
north to the Visocica River in the south. The sur-
face of the topographic basin area of the Roso-
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macka River is 23,24 km?, and the area of about
100 km? is covered by the reconnaissance and the
neotectonic analysis. The general fall of the basin
area is towards the southwest, which is due to the
direction of the course of the Rosomacka River,
from the northeast to the southwest. The Roso-
macka River is the right tributary of the Visocica
River and belongs to the Black Sea Basin.

The area of Visok is characterized by a moun-
tain climate, with sharp winters and a short, rela-
tively warm summer period, where snow is often
held on the ridge of Mt.Stara planina by the end of
May.

Systematic hydrological measurements on the
Rosomacka River and observation of meteorologi-
cal parameters in its topographic basin area were
not performed. The basin area of the Rosomacka
River is poorly populated, with only two villages in
the basin, Slavinja and Rosomac. There is a small
number of aging households in both villages, in
which agricultural production is at the level of a
garden and a bit of cattle. There is no industrial,
tourist or military facility in the basin, and the road
infrastructure consists of: a local asphalt road be-
tween these two villages, forest roads and some
neglected macadam roads. The natural conditions,
with an insignificant impact of anthropogenic ac-
tivities, dominate in the Rosomacka River Basin.

The Rosomacka River belongs to the category
of hydrologically complex watercourses due to the
following: a) large oscillations of extreme discharg-
es during the year, from powerful torrential

streams to drying up, b) in the summer period,
with alternating shifts of the discharge sections
(perennial discharge) and non-discharge sections
(dry). There are attractive geomorphological and
hydrogeological objects in its riverbed and valley
that are the result of mutual effects of geoenviron-
ment and river waters.

MATERIAL AND RESEARCH
METHODOLOGY

The multidisciplinary research was carried out
in the basin area of the Rosomacka River, through
the following four phases: a) collecting docu-
ments and their analysis, b) field research, c) cab-
inet research, and d) interpretation of the ob-
tained results.

The geological structure of the research terrain
was examined by the use of the Basic Geological
Map of the SFRY 1:100,000 (BGM), sheet K 34-34
Pirot and the associated Interpretation
(Andelkovi¢ et al., 1977) and BGM 1:25,000,
sheets Dojkinci, Mucibaba, Slavinja, Tri kladenca
and Krivodol (manuscript, Federal Geological Insti-
tute). In order to get acquainted with the morpho-
logical characteristics of the terrain, field mapping
and displaying the results, topographic maps at
the scale of 1:25,000 were used, sections 137-4-1
Visotka Rzana, 137-2-3 VraZja glava, 137-4-2
Mucibaba and 137-4-4 Krivodol and aerial photo-
graphs (Military Geographical Institute - MGl).

The field research included geological, hydro-
geological, geomorphological and hydrological re-
connaissance, while detailed mapping was done in
some sites. Field work was carried out during var-
ious annual seasons. Considering that the Roso-
macka River is a hydrologically unstudied water-
course, high waters are interpreted on the basis of
hydraulic tracks on the coast, and low waters by
recording the location of the submerge, or the
place of the discharge renewal in the riverbed. The
results of reconnaissance and mapping were dis-
played on topographic backgrounds with a
1:25,000 scale.

The analysis of the collected publications and
fund documentation was done in the cabinet, as
well as the analysis and processing of data collect-
ed by field research. On the basis of the studied
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literature and the results of the conducted field
research on the Rosomacka River Basin, the ex-
tremely complex geological structure of the ter-
rain, complex neotectonic relations, hydrological
and hydrogeological conditions were determined.
Considering that this is a hydrologically unstudied
watercourse, it was not possible to contribute to
the interpretation of the role of geoenvironment
in the formation of extreme discharges based sole-
ly on the results of conventional research and de-
scriptive state of the field situation. Therefore, a
neotectonic analysis of a wider area of research
was conducted.

In order to gain an insight into the regional
rupture characteristics of the research area, the
method for remote detection was applied. The
rupture structure was reconstructed by a stereo-
scopic analysis of aerial photographs. Panchromat-
ic black and white shots, high gloss, made during
1968 and 1982 (MGI) were used. The photogeo-
logical analysis represented a visual detection of
geological structures and composition of the ter-
rain based on the aerial photographs. The ob-
tained results were displayed on topographic
maps at the scale of 1:25,000. Then, in order to
determine the youngest, neotectonic terrain activ-
ities, the method of quantitative geomorphologi-
cal analysis was applied. For the characteristic
analysis parameter, the energy of the relief was
chosen. A morphometric-statistical procedure
consisting of the following steps was performed:
calculating the height difference within each unit
field; the value of the height difference was re-
duced by the value of the reference level which
represented the average value of all height differ-
ences in individual fields on the studied terrain.
The obtained positive and negative energies of the
relief were the areas of intensified erosion or ac-
cumulation processes; using the “current average
values” method, the first trend of anomalies of
relief energy was obtained; with the interpolation
of the values of the first trend, a map of isolines
was obtained which reflected the general effect of
the youngest tectonic movements (Markovic,
1983). For the observed field of the unit area of
the studied area, a square of 1x1 km was taken.
The results were shown on 1:25,000 topographic
maps by the isolines of the first trend of the nega-
tive energy of the relief. The isolines of the first
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trend of the positive energy of the relief and the
saddle area - the reference level.

In the making of the map of a detailed rupture
composition and neotectonic active structures,
the data presented on the neotectonic map of Ser-
bia at the scale of 1:500,000 (Marovi¢ et al.,
2002) at the scale of 1:2,000,000 were used
(Komarnicki et al., 1997).

Determination of the gradient of riverbed fall
was carried out from topographic maps at the
scale of 1:25,000, using GIS software.

The display of the results was obtained by
Rosgenov’s classification of watercourses (Rosgen
and Silvey, 1996), but in this case modified in or-
der to interpret extreme discharges. In this way,
the variation of the geoenvironmental parameters
significant for extreme discharges was reduced,
and the integration of similar elements of the
geoenvironment for the isolated parts of the
course was achieved.

The analysis and synthesis of the results of the
research argued (within the limits of the previous-
ly described precision) the cause and effect con-
nection of the extreme discharges of the Roso-
macka River and the geoenvironment of the basin
area.

RESEARCH RESULTS

The Rosomacka River is formed by merging of
the Caricin potok and the Zanoska River at the al-
titude of 1,068 m a.s.l. on the southwestern slopes
of Mt.Stara planina. The spring zones of the water-
courses from which the Rosomacka River emerges
are located at the foot of the ridge of Mt.Stara
planina, below the peaks of Begova kula (1,668 m)
and Tupanac (1,673 m). The only significant tribu-
tary of the Rosomacka River is the stream called
Sigarka, of the basin area of 3.45 km?, which flows
from the left valley side by the village of Rosomac
(altitude of 845 m a.s.l.). The length of the basin
perimeter by topographic watershed is 28.4 km.

The Rosomacka River has a distinctive rain-
and-snow discharge regime, characterized by high
waters in the spring and late autumn periods, i.e.
winter and summer low waters. The occurrence,
duration and quantity of low and high waters are
dependent on the quantity, intensity and intra-an-
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nual distribution of precipitation, and partly from
the hydrogeological conditions in the basin area
and the watercourse itself. There are heavy tor-
rential streams after intense precipitation and
snow melting, and then they transport large
amounts of load. Low summer waters are usually
more scarce than winter, as the existence of accu-
mulated atmospheric precipitation in the form of
snow on the ridge and the slopes of Stara planina
is important for low winter waters. Summer low
waters occur in July and August, and slightly less
in September, although torrential streams are fre-
quent after intense summer precipitation (Niki¢
et al., 2016). For the recession period, the charac-
teristic of the Rosomacka River is to dry up at two
sections (Figure 2): the first one is in the middle
course, in the area of the karstified Middle Trias
limestones, while the other one is in the lower
part of the course in the alluvium of the Visocica
River (Figure 3).

The confluence of the Rosomacka River and
the VisoCica River is at the altitude of 720 m a.s.l.
and this is the hipsometrically lowest point of the
basin area. The hydrographic lenght of the course
of the Rosomacka River, from the hypsometrically
highest spring point of the watercourse (altitude
of 1,570 m a.s.l.) to the confluence of the Visocica
River (altitude of 720 m a.s.l.), is 11.75 km, the al-
titude difference is 850 m, and the slope of the
riverbed i=7.24% (Figure 4). The length of the
course of the Rosomacka River from the merging
of the Caricin potok and the Zanoska River (alti-
tude of 1,068 m a.s.l.) to the confluence (altitude
of 720 m a.s.l.) is 8.4 km, the altitude difference is
348 m, with the slope of the riverbed i=4.17%.

The length of the course of the Caricin potok
from the highest spring point (altitude of 1,442 m
a.s.l.) to the merging with the Zanoska River is 2.01
km, the altitude difference is 374 m and the slope
of the riverbed i=18.54%. The length of the course
of the Zanosa River from the highest spring point
(altitude of 1.570 m a.s.l.) to the merging with the
Caricin potok is 3.24 km, the altitude difference is
502 m and the slope of the riverbed i = 15.47%.

The altitude difference between the hypso-
metrically highest point in the basin (altitude of
1,673 m a.s.l.) and the lowest (altitude of 720 m
a.s.l.) is 953 m, with the slope of the terrain
i=7.71%, at a distance of 12.32 km.

On the longitudinal profile of the riverbed, the
thalweg, of the Rosomacka River, the upper, mid-
dle and lower courses are clearly distinguished
(Figure 2). The upper part of the course has the
highest slope of the riverbed and the lower part of
the course is the lowest. The basin area is relative-
ly narrow, elongated in the north-south direction,
while in the lower course it is very narrowed, prac-
tically to the valley along the riverbed. The water-
course itself, approximately rectilinearly flows
from the slopes of Mt. Stara planina and on its way
to the Visocica River, administratively cuts across
several different geological units.

The upper course of the Rosomacka River (1)
was largely built from the shales of the Rhine-Cam-
brian age (R,Cm), and to a lesser extent from
sands, alevrolites, clays and conglomerates of the
Lower Triassic (T,). The middle course (Il) is of the
following formations: a) sandstones, alevrolites,
clays and conglomerates of the Lower Triassic (T ),
b) limestones and dolomites of the Middle Triassic
(T,), ) limestones, dolomites, sandstones and
clays of the Upper Triassic and Hettangian (T,,J,%),
d) sandstones, clays, conglomerates, sandy lime-
stone, limestone with flint lumps, marl limestones
and marls of Lower, Middle and Early Jurassic (J,**%;
1,50, 3,73 1,1% 1.2); e) loose rocky material of the
Quaternary age that are formed of alluvium and
talus. The lower stream (lll) is formed of lime-
stone, marl and sands of the Lower Cretaceous
(K,**?), through which sedimentary deposits of the
Quaternary are represented by the terrace and al-
luvial (al) formations of the Rosomacka River and
the Visocica River (Figure 3). All the abovemen-
tioned sedimentary series are characterized by a
slight slope towards the valley of the Visocica Riv-
er, rarely larger than 20° (Andelkovié¢, 1996).
Therefore, the horizontal projections even of the
thin geological formations are expressed, that is,
on the surface of the terrain, they are more repre-
sented and in this way they get on the higher hy-
drological and hydrogeological significance.

The dominant influence on the formation of
the type of drainage network and the Rosomacka
River Valley had a neotectonic structure. The en-
dogenous process changed the position of the ero-
sion base during the evolution by the rise and fall
of the terrain. In the area of Mt.Stara planina and
thus in the studied area, the morphostructured
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Figure 2. The longitudinal profile of the Rosomacka River Basin from the highest spring point (1,570 m) to the

confluence with the Visocica River (720 m)

Legend: 1-Caricin potok; 2-Zanoska River; 3-Rosomacka River; == - perennial discharge;- - - ephemeral
discharge; |-upper course; I[I-middle course; lll-lower course; Ila-middle course upstream of the village of
Rosomac; 116-middle course downstream of the village of Rosomac; llla-lower course upstream of the village
of Slavinja; IlI6-lower course downstream of the village of Slavinja.

forces performed global and regional changes in
the relief, while the exogenous forces processed
and shaped it (Dimitrijevi¢, 1978). This connection
between endogenous and exogenous processes is
clearly visible in the Rosomacka River Basin
through registered morphological objects such as:
gorge, waterfalls, alluvial plains, ponors, ponor
zones, potholes, narrow gorge.

By analyzing the rupture structure by the
method for remote detection, fragmentary struc-
tures were determined which were formed during
the Neogene period, or which later renewed their
activity in the Post-Neogene period. By the meth-
od of quantitative geomorphological analysis, the
position of neotectonic structures and the sign of
movement of the separated tectonic blocks were
determined.
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The distinct regional neotectonic active struc-
tures extend in the direction southwest-northeast
and divide the basin area of the Rosomacka River
to the north, which is relatively elevated, and the
central and southern parts, which are relatively
lowered. Gravitational movement along the isolat-
ed regional neotectonic structures led to the tec-
tonic lowering of Block 2-Igin vrtop in relation to
Block 1-Tupanac, that is, Block 4-Rudine compared
to Block 2 (Figure 3). The position and distribution
of the separated neotectonic active structures in-
dicate the block structure of the basin area.

On the basis of the performed analysis, the
northern part of the terrain, Blok 1-Tupanac with
positive values of anomalies of the relief energy, is
clearly distinguished, indicating the relative eleva-
tion of the terrain. Therefore, the enhanced pro-
cess of elution and erosion develops on it. The neg-



CONTRIBUTION TO THE INTERPRETATION OF THE ROLE OF GEOENVIRONMENT IN EXTREME DISCHARGES...

TNerenpa

- ! Tymanan Legend:

/' ‘01673 m
H " Berosa uyna

RCm 1668 m 1 ===

TekToHckM 610K 2

TekToHckm Gnok 4

0 05 1 2km
T |

Figure 3. A schematic representation of the geologi-
cal structure and the neotectonic structure of the
basin area of the Rosomacka River (Andelkovié¢ et al.,
1977, and supplemented)

Legend: 1-neotectonic active structure of a regional
character with a lowered block label; 2-neotectonic
active structure of a local character with a lowered
block label; 3-topographic watershed; 4-ephemeral
course; 5-perennial course; 6-ponor zone; 7-gorge;
8-narrow gorge; 9-neotectonic block; 10-geological
boundary. For stratigraphic labels, the description of
lithology is given in the text.

ative values of the anomalies of the relief energy
are shown in the southern parts of the terrain, Blok
2-lgin vrtop and Blok 4-Rudine, which are relatively
lower. Therefore, it is especially interesting that at
Block 2, at the same time the processes of erosion
and accumulation take place, and on Block 4 only
the accumulation process (Figure 3).
Reconstructed regional neotectonic active
structures between blocks are unique linear geo-
logical structures, which consist of systems of the
parallel faults of the same direction of extension.
The relative elevation of the northern part (Block
1), i.e. the relative lowering of the southern part of
the basin (Block 2 and Block 4) along the isolated
regional neotectonic structures, does not mean
that the height difference between the blocks is in
the form of “steps”. These tectonic “jumps” have
been “processed” over time by exogenous agents,
and their recent morphological form is in the form

of a very steep terrain, in which the Rosomacka
River cut the riverbed. These steep parts of the
terrain between the blocks are also visible on the
graphic representation of the thalwegs of the Ro-
somacka River (Figure 2).

THE ROLE OF GEOENVIRONMENT
IN THE INTERPRETATION

OF EXTREME DISCHARGES

OF THE ROSOMACKA RIVER

Quantitative geomorphological analysis found
that the basin area of the Rosomacka River ex-
tends to three separate neotectonic blocks: Blok
1-Tupanac, Blok 2-Igin vrtop and Blok 4-Rudine.
The upper course of the Rosomacka River largely
belongs to the neotectonic Blok 1-Tupanac, and to
the smaller part of Block 2-Igin vrtop, the middle
course is in its entirety at Block 2-Igin vrtop, and
the lower course at Block 4-Rudine (Figure 3). The
slope of the Rosomacka riverbed at Block 1 is
i=16.54% at the length of 2.30 km, at Block 2 it is
i=5.50% at the length of 7.84 km, and at Block 4 it
is i=2.48 % at the length of 1.61 km (Figure 4). A
qualitative interpretation of the extreme discharg-
es of the Rosomacka River from the aspect of the
influence of geoenvironment, i.e. its lithologic, ne-
otectonic, hydrogeologic and geomorphologic ele-
ments, was carried out for all sections of the river
course and shown in Figure 4. Within the individu-
al sections of the river course, where the role of
geoenvironment was multiple, additional division
through the unification of the dominant role of
geoenvironmental elements was done.

Upper course - |

The rocky masses participating in the upper
course of the Rosomacka River (l), at tectonic
Block 1 (Paleozoic shales) and at Block 2 (sand-
stones and conglomerates of the Lower Triassic)
have low porosity. This feature is especially impor-
tant from the aspect of distribution of atmospher-
ic precipitation that is excreted on the ridge of
Mt.Stara planina. Due to the lack of significant po-
rosity of the rock masses, the infiltration of atmos-
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pheric waters is modest, and the surface runoff is
dominant. After precipitation or snow melting, the
filling of soil water capacity and local aquifers of a
cracked type is firstly taking place, followed by dif-
fusional water interflow along the slope. Then wa-
ter concentrates in shallow depressions and river-
beds of ephemeral and perennial streams, which
ultimately flow into the Zanoska River or Caricin
potok (Figure 3). In addition to water, large vol-
umes of loose rocky material flow into the drain-
age system from the upper course area. On the
basis of quantitative geomorphological analysis, it
was established that Block 1 had positive values of
anomalies of relief energy, that is, showed the
highest relative elevation. Because of this, the ero-
sion process is developing on it and this part of the
basin represents a significant source of load that
occurs in the Rosomacka River.

In the recession period, the Rosomacka River
in the upper course has a perennial discharge. The
perenniality of the discharge is maintained due to
the significant amounts of precipitation and their
favourable intra-annual schedule, as well as under-
ground waters from local cracked aquifers.

However, in the period of floods, snow melting
or intense precipitation, due to low infiltration and
the dominant surface runoff, the Rosomacka River
becomes a torrential stream. During this period,
the Zanoska River and the Cari¢in stream have sig-
nificant kinetic energy due to the exceptionally
steep terrain in the area of the regional neotecton-
ic structure, on the part between neotectonic
Blocks 1 and 2. The mentioned influence of neotec-
tonicity is also indicated by a small waterfall, about
4 m high in the riverbed of the Caricin stream at
about 1 km upstream from the merger with the
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Figure 4. The cross-sectional profile of the riverbed and the Rosomacka River plan with the elements of geoen-
vironment significant for interpreting extreme discharges in certain parts of the river course

Legend: 1-slope of the riverbed from the spring to the confluence into the Visocica River; 2-slope of the upper,
middle and lower course; 3-slope of the riverbed on tectonic blocks; 4-slope of the riverbed in more detailed

separate parts of the river course.
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Zanoska River. This “jump” in the terrain geological-
ly represents one of the preserved “steps” within
the framework of a regional neotectonic structure
that separates Block 1 from Block 2.

Thanks to the erosion power of torrential
streams and perennial discharges, the Rosomacka
River in Block 2 formed a short gorge called the
“Reka” in the Lower Triassic sediments. The rea-
sons for the formation of the “Reka” gorge in the
area of Block 2, downstream of the neotectonic
structure of a regional character, are the following:
a) by merging of the Cari¢in stream and the Zanos-
ka River, the quantity of discharges has been sub-
stantially increased, and the perenniality of the
discharge of the Rosomacka River was achieved, b)
due to the significant riverbed fall at the neotec-
tonic active structure of a regional character, the
watercourse gains a great kinetic energy, and c)
the Lower Triassic sediments (T1) are more sus-
ceptible to destruction and vertical erosion from
shales of Rifeo-Cambrian (R,Cm).

At the upper course (1), the gradient of the riv-
erbed fall of the Rosomacka River Basin is i=13.99%
at a length of 3.85 km (Figures 2 and 4). The per-
ennial river course and the kinetic energy of the
torrential streams with large amounts of load con-
tributed to the formation of a cross-sectional pro-
file typical for the spring part of the watercourse in
impermeable rocky masses (Figure 4).

MIDDLE COURSE - 11

The middle course of the Rosomacka River (l1)
is completely located at Block 2. It extends from
the “Reka” gorge to the exit from the narrow gorge
called “Rosomacko grlo” (Figure 3). The slope of
the riverbed in the middle course is i=4.33% at a
length of 6.29 km. The regime of extreme discharg-
es of the Rosomacka River in the middle course is
very complex. The complexity is reflected in the
following: a) in the recession period upstream from
the village of Rosomac there is a complete drying
up of the watercourse, and downstream of the vil-
lage there is a renewal of the discharge, i.e. there
is a perennial discharge, b) in the period of floods
there is a perennial discharge in the entire middle
part of the river course Figure 4).

Due to the distinguished specificity of extreme
discharges, the middle course is divided into a part

upstream of the village of Rosomac - lla and a part
downstream of the village of Rosomac - 116 (Figure
4). For these parts of the middle course the dia-
metrically opposite effect of the fluvial process is
characteristic. In the middle course upstream of
the village of Rosomac (I1a), the effect of the fluvi-
al process formed the accumulation form - the al-
luvial plain, and at the part downstream of the
village (116) the erosion form — narrow gorge was
formed. The cause of this diversity is endogenous
i.e. neotectonic activity.

Middle course upstream of the village of
Rosomac - lla

The middle course upstream of the village of
Rosomac lies in a small part on the terrain, which
is formed of sands, alevrolites, clays and conglom-
erates of the Lower Triassic (T1), and mostly on the
terrain formed of limestones and dolomites of the
Middle Triassic (T2) (Figure 3). From the point of
view of interpreting extreme low water discharges
in this part of the river course, the porosity of the
mentioned rocky masses is essential. The forma-
tion of the Lower Triassic does not have hydroge-
ologically significant porosity and is therefore im-
permeable, while the Middle Triassic limestones
are strongly cracked and karstified and therefore
permeable.

The middle course of the Rosomacka River up-
stream of the village of Rosomac is predisposed
and thus partly controlled by a neotectonic struc-
ture of a local character, of the approximate north-
south direction (Figure 3). The east wing of this
local neotectonic structure is subblock 2a-Padez,
which is the only one within Block 2 characterized
by a relative increase. By the increase of the sub-
block 2a-Padez, a severe neotectonic landform of
the approximate north-south direction was
formed. It has a small slope of the bottom to the
south and i=4.56% at a length of 3.99 km, with
steep and long sides. The small slope of the neo-
tectonic landform bottom is due to the spatial po-
sitioning of Block 2 during a gravitational decrease
along a separate regional neotectonic structure. In
this narrow neotectonic landform, the Rosomacka
River formed an alluvial plain of small thickness by
depositing the load. Along the alluvial plain by the
perimeter of both valley sides, there are numerous
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taluses and smaller mantled slopes. Practically, in
the same area and at the same time, in the narrow
neotectonic landform two geomorphological pro-
cesses, fluvial and colluvial, are taking place. Their
products are the accumulation of geomorphologi-
cal forms, alluvial plain and taluses (Figure 4).

The alluvial plain of the Rosomacka River ex-
tends to a lower part of the Lower Triassic (T,)
clusters, and largely on limestones and dolomites
of the Middle Triassic (T,). Limestones and dolo-
mites of the Middle Triassic (T,) are intensely
karstified and cracked, so there are ponors at the
bottom of the riverbed. In addition to the ponors,
there were numerous ponor zones in the thin allu-
vium of the Rosomacka River. Alongside these
ponor zones, the river waters in the summer re-
cession period completely submerge (Figure 4).
The capacity of the “swallowing” of the ponor
zones is higher than the amounts of water that in
the recession period flow from the upstream,
non-karstified part of the basin, so that the Roso-
macka riverbed, on a part of the river course to
the village of Rosomac, is without discharges (dry)
for several months during the year (Niki¢, 2003).
That is why the Rosomacka River is also the alloge-
neic watercourse.

The submerge of the Rosomacka River along
the ponor zones takes place during the period of
floods as well. During this period, due to the in-
flow, which is much larger than the capacity of the
“swallowing” of the ponor zones, the Rosomacka
River realizes its discharge in this part. However,
due to the small slope of the bottom of the river-
bed and the submerge in all the periods of the
year there is a certain decrease in the quantity and
kinetic energy of the inflowed waters. This results
in the selective deposition of the load in a narrow
neotectonic landform. By depositing the load hyp-
sometrically high on the slopes of Stara planina,
the Rosomacka River in this part of the river course
formed a 50-90 m wide, 1-2 m thick, and about 2.2
km long alluvial plain.

Middle course downstream of the village of
Rosomac - 116

Downstream of the village of Rosomac and the
confluence of the stream of Siskarka, the Rosomac-
ka riverbed is cut into the Jurassic formations made
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of lithologically different components. Most com-
ponents have no significant porosity, and a smaller
number is of a local porosity of the cracked type.

Downstream of the village, the slope of the
Rosomacka riverbed is i=3.92% in the length of
2.30 km (Figure 4), its valley gradually narrows, the
valley sides become steeper and reach the water-
shed. On these sides, at various levels of the hyp-
sometry, there are parts of the terrain that are
made of limestones or sandstones. These rocks
often have cracked porosity within which the local
aquifers of cracked type were formed (Figure 4).
Groundwaters from the local cracked aquifers
from both sides of the valley gravitate and are col-
lected into the Rosomacka riverbed, which is cut
into the impermeable rocks. In the recession peri-
od, these groundwaters form a quantitatively
modest discharge downstream of the village of
Rosomac (Niki¢, 2003). In this way, on this part of
the course, the Rosomacka River has a perennial
discharge, i.e. it does not dry up (Figure 4).

In the period of floods, in this part of the
course, a quantitatively significant discharge of the
Rosomacka River is formed. This is contributed by
a significant inflow and torrential streams from the
upstream part of the basin. A characteristic exam-
ple of the intensity and strength of the Rosomacka
River torrential streams, on this part of the course,
is the narrow gorge of “Rosomacko grlo” (Figure
5). It was formed at the end of Block 2, by cutting
the river into the Upper Jurassic klastic sediments
(Figure 3). The deep cutting of the riverbed and
formation of the narrow gorge was contributed by
the neotectonic activity and the gravitational low-
ering of Block 4 in relation to Block 2 along the
regional neotectonic structure. By lowering Block
4, there was a significant increase in the fall of the
terrain, which led to the intensified cutting of the
Rosomacka River. As a consequence, the narrow
“Rosomacko grlo” gorge was formed, 0.8 to 1.2 m
wide, with vertical sides 15-20 m high, 950 m long
(Nikic, 2003). The narrow gorge riverbed has nu-
merous waterfalls (Figure 5), and potholes are com-
mon before the very entrance and in the first half of
the narrow gorge. The waterfalls are with a jump of
0.5-1.1 m in height, the potholes are 30 to 50 cm
deep, up to 30 cm in diameter (Niki¢, 2003).

The narrow gorge of “Rosomacko grlo” ends in
a subvertical cliff about 4-5 m high, built of Jurassic
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g A
Figure 5. The “Rosomacko grlo” narrow gorge (Photo
by Z. Niki¢, 2002)

conglomerates. The exit from the narrow gorge is
the cut at the bottom of which is a riverbed about
1.2 m wide, through which the Rosomacka River
flows into Block 4. The vertical rocky cliff repre-
sents one of the preserved “steps” within the re-
gional neotectonic structure that separates Block
2 and Block 4.

Lower course - Il

Block 4, on which the lower part of the course
of the Rosomacka River (lll) is formed, starts
downstream of the narrow gorge of “Rosomacko
grlo». On the basis of quantitative geomorpholog-
ical analysis, Block 4 shows the negative value of
the anomaly of the energy of the relief, i.e. it is
characterized by relative lowering where the en-
hanced accumulation process takes place. In Block
4, the Visocica River formed a wide valley repre-
senting the erosion base for all the watercourses
in the area of Visok.

Block 4 is built of limestones, marls and sand-
stones of the Lower Cretaceous (K,**?), through

which the Quaternary sediments are represented
by terraced and alluvial formations (Figure 3).
Lower Cretaceous sediments have no significant
porosity and therefore belong to the category of
impermeable rocks. The alluvium of the Rosomac-
ka River, as well as the Visocica River, has an inter-
granular type of porosity and belongs to the cate-
gory of highly permeable rocks.

The slope of the Rosomacka riverbed at Block
4 s j=2.48% is 1.61 km long (Figure 4). Due to its
hydrological, morphological and hydrogeological
specificities, the lower course is divided into two
parts. The first part is upstream of the village of
Slavinja (llla), and the second part is downstream
of the village of Slavinja (I116) (Figure 4). In the re-
cession period, the lower course upstream of the
village of Slavinja (llla) has a discharge, while the
part downstream of the village of Slavinja (1116) is
drying up. In the period of floods, the Rosomacka
River achieves perennial discharge along the entire
lower course. There are rare cases where on this
part of the course when there is a flood or the
transport of higher quantities of larger load. In the
period of floods, the Rosomacka River is of a rela-
tively calm watercourse, usually with a full mois-
tened profile of the riverbed.

Lower course upstream of the village of
Slavinja - llla

The lower course of the Rosomacka River up-
stream of the village of Slavinja (llla) extends from
the exit from the narrow “Rosomacko grlo” gorge
to the alluvial plain of the Visocica River. This part
of the course extends to the plain terrain or alluvi-
al plain of the Rosomacka River, formed by depos-
iting the load through the structures of the Lower
Cretaceous. The width of the alluvial plain of the
Rosomacka River is 20-30 m, with a capacity of
0.5-1.5 m, length about 750 m, with a fall in the
direction towards the Visocica River. The riverbed
in this part is shallowly cut, with depths up to 0.6
m, 2-5 m wide, with a slope of the riverbed of
i=2.77% at a length of 1.08 km (Figure 4).

Along the whole course, upstream of the vil-
lage of Slavinja, there is a gradual decrease in the
amount of low water discharge due to the sub-
merge of waters into the alluvium of the Rosomac-
ka River. Infiltrated river waters maintain a wa-
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ter-saturated environment in a thin alluvium
where the impermeable formations of the Lower
Cretaceous are formed in its basis. Therefore, the
possibility of infiltrating river water is limited, so in
the recession period there is a perennial discharge
in this part (Figure 4). During the period of floods
in this area, the discharge is perennial.

Immediately downstream of the exit from the
narrow gorge, the Rosomacka River formed a shal-
low inundate deposite of about 90-110 m in
length, about 50 m wide, which slightly falls to-
wards the Visocica River. The inundate deposite
was formed by depositing the torrential load after
leaving the narrow gorge. Its lithological and gran-
ulometric composition is the same as the alluvium,
and downstream it ends in a gradual transition
into the alluvium of the Rosomacka River. Inun-
date deposite points to the torrential character,
that is, the significant kinetic energy, the amount
of waters and loads that the Rosomacka River has
before reaching Blok 4. This inundate deposite is
clearly shown on the graphic representation of the
Rosomacka River profile for the section llla, in the
form of a subhorizontal riverbed (Figure 6).

Lower course downstream of the village of
Slavinja - 1116

The lower course of the Rosomacka River
downstream of the village of Slavinja (I116) is en-
tirely in the alluvial plain of the Visocica River (Fig-
ure 3). For this part of the course, it is characteris-

tic that the valley of the Rosomacka River is not
recognized, but only its riverbed cut into the allu-
vium of the Visocica River. The riverbed is up to 2
m deep, 2-4 m wide, with a slope of only i=1.89%,
at a length of 0.53 km (Figure 4).

In the recession period, the Rosomacka river-
bed from the village of Slavinja to the confluence
into the Visocica River is usually dry, with no dis-
charges for several months (Niki¢ et al., 2016).
Due to the considerable potential and the high
permeability of the alluvium of the Visocica River,
the submerge of the low waters of the Rosomacka
River during the recession period is complete (Fig-
ure 4). The infiltrated waters of the Rosomacka
River flow into a compact type of the aquifers in
the alluvium of the Visocica River in which basis
the impermeable formations of the Lower Creta-
ceous are formed. In the recession period, the lev-
el of the compact type of the aquifers in the allu-
vium of the Visocica River is below the Rosomacka
riverbed, which enables the infiltration of river
waters. In the period of high waters, the Rosomac-
ka riverbed has a discharge with a full riverbed
profile (Figure 4).

CONCLUSION

In addition to precipitation, a significant ele-
ment in the formation of extreme discharges of
the Rosomacka River is the geoenvironment of the
basin area. Considering that the hydrological re-
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Figure 6. Inundate deposite in the Rosomacka riverbed on the profile upstream of the village of Slavinja (llla)
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gime of the Rosomacka River is a result of only
natural conditions in the basin, the obtained re-
sults explicitly point to the complex role of geoen-
vironment.

The research works have determined that the
Rosomacka River is a watercourse: a) which in the
summer recession period has an alternate shift of
sections with and without discharges, i.e. with dis-
continuous discharge, b) partly a torrential stream
of large destructive force, c) partly allogeneous, d)
with attractive geomorphological objects, e) with
a composite valley.

On the basis of quantitative geomorphological
analysis, it was established that the basin area of
the Rosomacka River extends to parts of the three
neotectonic blocks: Blok 1-Tupanac, Blok 2-Igin vr-
top and Blok 4-Rudine. Tectonic blocks were built
by geological formations consisting of numerous
units of different lithological composition, of vari-
ous mechanical and hydrogeological characteris-
tics. Tectonic blocks were separated from each
other by neotectonic active structures of a region-
al character along which the gravitational lowering
of the terrain occurred. The Rosomacka River re-
ceives great kinetic energy precisely in a part of
the course through neotectonic structures of a
regional character along which the gravitational
lowering of the blocks has been achieved. In the
recent morphology of the terrain these neotecton-
ic structures are not a “step”, but an exceptionally
steep terrain in which the Rosomacka River cut in
the riverbed. Formed geomorphological erosion
(gorge, narrow gorge, pots) and accumulation (al-
luvial plain, inundated range) forms point to the
strength of the kinetic energy of the Rosomacka
River.

In favourable hydrogeological conditions, in
the summer recession period, geoenvironment
can have a twofold effect on the formation of low
waters. On the part of the Rosomacka riverbed in
the rocks of karst and intergranular porosity, the
process of submerging takes place, which leads to
a decrease in discharge and complete drying up.
On the other hand, in the part of its riverbed,
which is without discharge from the upstream part
of the basin in the recession period, the local aqui-
fers on the valley sides provide groundwaters that
accumulate in the basin and in this way a low wa-
ter discharge is formed. In this case, the ground-

waters in the summer period provide the perenni-
ality of the Rosomacka River discharges to the
place of another submerge.

In the period of floods, in the upper part of the
basin, at Block 1, due to the absence of hydrogeo-
logically significant porosity, and after intense pre-
cipitation or snow melting, there is a formation of
an intense surface runoff and torrential stream
waves.

In the middle course of the Rosomacka River,
the range of extreme discharges from drying up to
heavy torrential streams is an eclectic example of
the role of geoenvironment. The elements of
geoenvironment that contribute to this condition
are lithological (porosity), neotectonic (lowering of
terrain, fragmentary structure), hydrogeological
(permeability). They also contributed to the for-
mation of accumulation and erosion geomorpho-
logical objects.

In addition to the above mentioned, knowl-
edge of the geoenvironment of the basin area has
practical significance in making decisions on water
use, water protection, the selection of profiles for
setting observation hydrological and precipitation
stations in the basin, more realistic fulfillment of
the requirements of the EU Water Framework Di-
rective 2000, as well as the general principles of
environmental protection.

Note: The research was carried out as part of
the project No. 37008 (Programme TR), financed
by the Ministry of Science and Technological De-
velopment.
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