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Cn. 49. 3D mogen cnusa Ckpatiexa ca GoeHYUjanHUM akymynayujama
Fig. 49. 3D model of the SkrapeZ River basin with potential accumulations
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N3rpagma akymynaumja nogpasymeBa Kao NpefycnoB aHTUepO3noHe
pafoBey C/IMBY, Kao 1 U3pagy AeTabHUX aHanm3a yTuuaja Ha XKXUBOTHY CPeAuHY.
Beoma je 6uMTHO M ambujeHTanHO YKnamakbe BOAOMPUBPEOHMX CUCTeMa
y oKpyxene. C 063MpomM Ha TO fa je TeK MOTpPebHO yTBPAWUTU ONTUMANHE
yCrioBe 3a M3rpagmy OBMX akymysrauuja, a y CKnagy ca CBUM OorpaHuyerbrmMa
Koja ce nojassbyjy, NPOCTOPK 3a MOMeEHYyTe aKyMmynauuje cy 3a caja O3HayeHu
CaMO Kao 30He Koje ce pe3sepsuy 3a Te HameHe ([MpocTtopHn nnaH, 1996).
AKTMBHe Mepe 3alTuTe je HeOMNXOAHO CPOBOAUTY, jep Y CYNPOTHOM A0Nasu
[0 3acunarba akymynauuja, rbuxose eytpodurKaLmje 1 CIMYHUX CTakba Koje cy
Hajuewhe nocneguue aHTponoreHnx genatHoctu. Y Cpbuju noctoje 6pojHM
npumMepu mManux akymynauuja umje Ccy ce 3anpemuHa v noBpLlIvHE CMambune,
KBanuTeT BOAE NOropLlao u Koje cy Tume n3rybuse cBojy NpBoOUTHY HaMeHYy.
TakBy cynbuHy je noxunBena n HajcTapuja akymynauuja y Cpbuju — MpowHmnyKo
jesepo nognrHyTo Ha [poLWHKYKOj peuun y cnvBy JleneHuue v Koje Ciy»u 3a
BogocHabaeBame Kparyjesua' (MunaHosuh A., Kosauesnh-Majkuh J., 2007).

Kapaje peuoBogocHabaeBatby, NOTPe6HO je yTBpAMTY 1 BepUPUKOBaTH
CaHVTapHe 3alTUTHE 30He CBMX MOMEHYTUX M3BOPMLUTA N CEOCKMX KamTaxa,
Koju y onwtuHm Kocjepuh cHabgesajy 9000 ctaHoBHMKa. [ToTpebHo je yBohetbe
cnyx6e Koja 61U KOHTMHYMpPaHO npaTuna KeanuTeT Boge 3a nuhe. 3atum je
NoTpebHO PEKOHCTPYUCATV NPUMapHe 1 ANCTPUBYTUBHE MpeXKe, Kao 1 0bjeKTe
3aBofoCHabaeBae (cMarnTU ryburTKe ca 60% Ha 20%, NpoLwmnpuT KanaymTete
pe3epBoapa y uwby Behe Moy3gaHOCTM CUCTEMA, HAPOUMUTO TOKOM BpPLUHE
[LHEBHE N Ce30HCKe NOTPOLUHEe, MPOWNPUTA BOAOBOAHY Mpexy). MnaHnpa ce
nsrpagrba babpuke 3a dnawwmpare MmHepanHe soge y Oybuum n Ckakasuuma.
MpeunwhaBatbe OTNAAHNX BOAA je jeAHa o OCHOBHMX Mepa 3aliTuTe Boga U
nofpasymeBa M3rpagty KoniekTopa 3a npeynwhasake OTNagHUX BOAA 3a rpag
Kocjepuh, y pabprkama nsrpagry HeonxodHWX cuctema 3a npeunwhasarbe,
n3rpagtby HenponycHYX CENTUYKIMX jama y cenvma n obesbehusare cpeacTaBa
W Kagpa 3a pefiloBHO unwwhetrbe cenTnukux jama (Mpyna aytopa, 2004).

* Ycnep 3acmnarba jesepa aowno je CMakbeHa Hherose 3anpemunHe, ann je Y3 aHTUEPO3NOHE
papose, nosehatrba BUCHE 6paHe N Apyrux mepa 3alitnTe, nnak 3agpxano I'IpBO6I/ITHy HaMeHy.
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N3 npetxogHe aHanm3e BogHocTu cnvBa CKpanexa jacHo je pa ce
KONMYnHa BOAe Koja NpoTnYe KOPUTOM CMarbyje. [aBHU y3pOK TOME je CMarbeHa
KoNn4yrHa NagaBuHa y nocnefHux AeCeT rofrHa npoyyasaHor nepuoga (1991-
2000). YourbuBa je 1 penatMBHOCT BOAHOCTU. Haume, yKymnHa KonvMyuHa Boge
Koja y TOKy rofivHe npoTtekHe koputoMm CKpanexa je BenvKka y nopehemy ca,
Ha npumep, pekama LLlymaguje. MehyTtnm, To 60oratcTBO BOgoM He 06e36ehyje
[IOBOJbHE KOJIMUMHE BOJE Yy TOKY roagvHe (HapouuTO Yy NeTHhUM Meceuunma),
ann HY nonnase Hucy peTkocT. Ocum peke CKpanex, AeTasbHuUje je npoyyeH
BOAHU PeXUM teHux Behnx nputoka. Ca MakCcUManHMM NPoTULAjMa Y MapTy
W anpuiy  MUHUMANHUM y centemopy, CKpanex 1 terose NpUToKe Npunagajy
peKkama MayBMO - HUBAJIHOT PEXMMa YMEPEHO - KOHTUHEHTaNIHE BapujaHTe.
MNpema koedpuLmjeHTY Bapurjaumje npoTruaja CKkpanex cnaja y peke ymepeHor
Konebarba NpoTMLaja ca BpeAHOCTMMA oBor KoeduumjeHTta 0.30 y Kocjepuhy,
ofHocHo 0.35 y Moxern. MehyTum, MakcumanHa meceyHa Konebarba M3Hoce
0.78, ogHocHo 1.04. AnconyTHa amnnauTyda npoTuuaja y [loxern msHocu
312.85 m3/s, a ogHoC M3Mehy ekcTpeMHUx npoTuuaja 1:2086.7. Ocum peke
CKpanex, AetasbHuje je NpoyyeH BOAHWN pexum heHux Behux nputoka. Ca
MaKCMManH1M NPOTULAjMA Y MAPTY 1 anpuiy U MUHUHUMAJTHAM Y CENTemopy,
Ckpanex 1 meroBe NpUTOKe NpUNagajy pekama MniayBUO-HUBAHOT peXxuma
yMepeHO-KOHTMHeHTanHe BapujaHTe. CBe OBO yKa3yje Ha n3pa3mnto byjudapcku
Kapaktep peke Ckpanex. Tome gonpuHocy Behn ygeo noepLluMHcKor (61%)
y OLHOCY Ha nogsemMHu otuuaj (39%). Pasnuke y BogHoCTM Mehy roanHama
Takohe mory 6uTn 3HaTHe. Tako ce jaB/bajy BeOma CyllHe M BeOMa BOAHE
roguHe, nNa u KatactpodanHo cyuHe 1 BogHe roguHe. CKpanex je ToK Koju ce
of4JIMKYje N3BECHMM ,HENPaBUIHOCTUMA" Y CMUCIY Aia Ce MOHEKa[ jaBibajy Behe
MaKCUMasHe Bofe Y3BOAHO Hero HU3BOAHO, Kao nmocieguua aHTpororeHor
yTULaja, pa3nnBarba BeNMKMX BOAA M reosIoWKor cactaBa. HenoBosbHOCT BOAHOT
6unaHca, ocMm nomeHyTor Beher NOBPLUMHCKOTN OTULAjA, KapaKTepulle ce U
Manum KoedpuumjeHToM 0TrLaja, Koju y cnmnBy CKpamnexa n3Hocm ceera 28%.

Ceu oM nogaun n pactyhe notpebe 3a Bogom Hamehy notpeby 3a
TPakeHEeM peLlera BOLONPUBPeOHNX Npobsiema, Koju U3 oBOra NpomcTuyy.
AHTVEpO3UBHM pagoBuM U un3rpagwa akymynauuja ,Ceya peka“’, ofgHOCHO
.bjenonepuue’, 6u cBakako pewunu pobap peo oBux npobnema. Mnak,
noTpebHO je carnepaTt NMO3UTUMBHE M HeraTMBHe CTpaHe akymynauuje ,Ceva
peKa“, NocebHO y CBETNY CMarbera Opoja cTaHOBHMKA Yy BehuHWM Hacerba
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onwTnHe Kocjepuh. BehrHa cena Ha TepuTtopuju civBa CKpanexa ce cHabaeBa
BOAOM Ca NIOKafHNX U3BOPa 1 NOKaNHUX BOJOBOAHUX CUCTEMA.

[a 6v ce nocturnu edpekT CMMpPrBaha epo3uje U CMakbeHe NpoayKuuje
HaHoCa, NOCe6HyY Na)<kby NOTPEBHO je NOCBETUTU BMONOLIKUM MepamMa 3aluTuTe
(nowymsbaBakbe, MENVOpPaLMja LyMa, 3aTpaB/bUBake, MefiopaLmja nallrbaka).
Tek no peanusaumjy OBUX Mepa MOXe a ce NPUCTYNU n3rpagmn akymynauuja
W ApYrum TEXHUYKMM MepaMa 1 obnuumuma 3altuTe of eposuje n byjuua.

Hakanocr, Kao 1 npe ABageceT ocam rofiiHa, Kaga Cy e X pOnoLwKUm
1 BogonpuBpeaHum npobnemuma 6asunu B. PaHntoBuh n U. Mucamnosuh,
MO>Ke Ce M3BeCTU 3aK/byyak fla ce y cmBy peke CKpanex jow yBeK HUCY CTEKNM
ycnoBu 3a hweroso Behe npuepenHo kopuwhetrbe. Peka Ckpanex n sehnHa
HEeHNX NPUTOKA M Jarbe UMajy OyjudHn KapaKktep, amnnuTyge BOAoOCTaja cy
BeNIMKe, TOKOBM Cy HeypeheHu, npoayKumja HaHOCa je 3HaTHa, Te je U BOAHM
6unaHc HenoBosbaH. [la 61 ce roBopwunO O pauMOHaNHOM Kopuwhery
Boga Ckpanexa MoTpebHO je 3a TO CTBOPUTU YC/IOBE, KOjU MPBEHCTBEHO
nofpasyMeBajy perynauujy TokoBa 1 ypehetrbe cnivBoBa.

Y peluaBarby 0BMX Npobnema, ocMM JOCTYNHUX nogaTaka (Peny6nnukm
XA POMETEOPOSIOLKY 3aBOA, BojHoreorpadckm MHCTMTYT, 3aBOA 3a reosioLKa u
reodmsnyKka nctpaxmeara, Lymapcku dpakyntet, MIHCTUTYT 3a Bogonpuspeny
Japocnas YepHn”), nomorna 6u 3anodeta m3paga WNC (mHdopmaumoHor
cuctema) cnmea Ckpaneska.

C 0631pomM Ha TO Aa je y [HoCajalkbvM WCTPakMBakbMMa CvB
Ckpanexa 1 pexkum peke nsyyaBaH y CerMeHTMa, b NCTPaXnBara Yy OBOM
pagy je 6una n3paga KOMMNNETHE 1 anfIMKaTUBHE XMAPOSOLLKe CcTyaunje. Y oBuUMm
npoyyaBahrMa off BENIMKOT 3Hayaja je 6rna nprMeHa BEKTOPCKOT 1 pacTepckor
reorpadckor uUHPopmaumoHor cuctema u oproapajyhmx codteepa, Koju
Cy MOCNYXWNWN 33 HeroBo Kpeuvpare u Kopuwhemne. Bektopcku TNC je y3
nomoh nporpama Microstation n Geomedia kopuwheH 3a gurutanusauujy
CBUX Me/beHUX reonowwKunx, reomopdonoWwKuX, NefoNOWKNX U XMAPONOLKNX
enemeHaTa CJi1Ba, Kao 1 3a fobujarbe heroBnx MopoOMeTPUjCKMX NOKasaTerba,
3aTUM  Mopdoxmnaporpadpcknx nokasaTesba BOAOTOKA, Kao WM 3a wu3pagy
oprosapajyhux kapata. Pactepcku TNC je y3 nomoh nporpama Idrisi nocnyxuno
3a gobujarbe AnrnTanHor Mofesna BMCcUHa y obnuky rpuaa pesonyunje 100 m,
a 3aTuM Cy, Y3 NpeTxofHo yTBphHeHy BUCOKY Kopenauujy nsmehy Hagmopcke
BUCMHE W NafaBuHa, obunjeHe BpeAHOCTM NafaBmHa 3a CBaKuy Taj MUKCenN, WTO
je nocnyxuno 3a gobujarbe NPocTopHe ANCTPUOBYLMje NafaBrHa, n3pagy KapTte
M30XMjeTa, Kao 1 3a MPopadyH Cpefhnx KoNnurHa najaBriHa 3a LUeo CNB U
CBaKy »Ke/beHy MOBPLUMHY Ha Mnpoy4yaBaHoj Teputopuju. MNpasBum 6yayhnx
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ncTapxmBata Mornv 6u aa 6yny mogenoBake NafjaBUHa Ha MECEYHOM HUBOY,
Kao 1 no ce3oHama. Pe3ynTtati TakBMX UCTpaxuBara Tpebano 6u aa nokaxy
KONIMKa je MorofHOCT MPUMEeHEHOr Mofefla Ha TUM HMBOMMA U KOJMKa Cy
ofCTynara Of MEPEHUX BPeQHOCTU.

DuHa pesonyumja, Kag cy y nutakby NPOCTOPHM Nojaun Kao LTO cy
nagasviHe, Ma MHoOre MoTeHLUUWjafHe NPUMEHEe Kaf je Y NuTaky ynpaBibatbe
NPUPOAHMM pecypcrMa, jep TakBa 6a3a mopaTaka Moxe aa bGyge ocHoBa y
NCTpakMBarbMa Koja ce ocnarbajy Ha npupogHe noteHuuvjane. BpegHoctu
cpefmux roavlibUX KOnMMuMHa MafjaBuUHa 3a ofpeheHe MOBpLUHe ce
MOry YMnoTpebuTn 3a u3pauyyHaBarbe MpPoTULAja Ha CNMBOBMMA rae Hema
XUOPOSOWKNX OcMaTpara. Ha ocHoBy pobujeHnx nopataka O KOAMUMHWK
nagasvHa y cybcnmsoBrMa Ckpanexa U MeTOAOM pPervoHanHuWx aHanusa
3aBMCHOCTY OTMLAHa off NafaBrHa, LOO6UjeHN cy nojaum o KonnymHama Boae
KojuMa pacrionaky nputoke CKkpanexauntume jeomoryheHonaklue npuctyname
peluaBaky BOAONPUBPERHUX NPO6EeMa, Kao 1 NakKlle yrpas/bakbe BogamMa.
MN3paheHa xmaponolwka cTyanja, OQHOCHO MeTOAe Koje Cy MpuMerbrBaHe Yy
npoyyaBahby CMBA 1 BOAOTOKA, Morfie 61 fa nocnye Kao Mofen Npuankom
CAINYHUX NCTPaXKMBarba. [MprMeHOM caBpeMeHNX TEXHONOMMja Ha MHOTO BpXKK
HaurH ce Mmoxe fohu o NpeLm3HNjux NnogaTaka. MpolmnprBatbe 6a3e nofaTaka
N Kpenpare KoMmnnekcHujer reorpadpckor MHGOPMaLMOHOr CUCTEMA Ce MOXe
noctaBUtTM Kao cnepehu 3apgatak, Koju 6y omoryhno u onakwao 6yayha
XA POJIOLWKA NCTPaXKMBakba.

Takohe je 3a noTtpebe 0BUX UCTpakuBara 6MNO NOTPEeOHO MMATU
nofatke npeLmsHuje of OHMX Koje ce objasrbyjy y nybnukaumjama ogpeheHmx
WHCTUTYUMja (XMapOMeTeoponoLLKM 3aBof), Na ce 1 Ty OoTBapa MPOCTop 3a
HOBO NpPUWKYM/bakbe NnofaTtaka Ui Tparkere HOBUX NCTPaXMBaUKNX MmeToaa y
CnyJajy Kaa nofaum HegoCTajy UM HUCY [OBOSBbHO NPELU3HN.



110

JINTEPATYPA
REFERENCES

ByjHoBuh P. (1995): Boge Cpbuje — nnaHoOBM pa3Boja U Heke peanusauuje y
Bogonpuepenn. paheBnHcKa Kiura, beorpag.

laspunosuh Jb. (1981): Monnase y CP Cpbuju y XX BEKY — y3pouu u nocnegmue.
lMocebHo uzgarwe Cl[], Kb, 52., beorpag.

Faspunosuh Jb. (1988): Xugponorunja y npocTopHom nnaHupary. MNpupogHo-
MaTemaTnukn dakynteT — Opcek 3a reorpadujy M NpPOCTOPHO MnaHupame,
beorpag.

Muwwuh P. (2002): JaceHnua — MOPOOLWKO - XMAPONOLKE KapaKTepuctuke.
Bbubnuoteka,ecnot CredaH Jlazapesuh’, beorpag

Oyknh [, TaBpunosuh Jb. (2006): Xmaponoruja. 3aBog 3a yiibeHunke 1 HacTaBHa
cpencTea, beorpag.

Oyumh B., PagosaHosuh M. (2005): Knuma Cpbuje. 3aBog 3a yubeHuke n
HacTaBHa cpefncTea, beorpag.

Kuskosuh H. (1995): YTuuaj pnsmuko-reorpadckux paktopa Ha BUCMHY OTULAja
y Cpb6uju. leorpadckm dpakyntet, beorpag.

Kuskosuh, H. n Anhenkosuh, I. (2004). BUCUHCKMN FpagujeHTN nagaBuHa Y
Cpbwuju. acHuk Cplickoi ieoipagckoi gpywiuga, 84 (2), ctp. 31-36.

Kyjosuh J.(1893): Teonoruja Cpbuje, Cpncka Kpamescka Akagemuja, beorpag.

Jeshesuh B. (1956): Xugponoruja l. llocebHo usgarve, Kb, 4., XMAPOTEXHUYKN
MHCTUTYT Japocnas YepHu’, beorpag.

Kosauesmh-Majknh J. (2008 a): Xupponowke opnivke peke Ckpanex wu
BogonpuepenHu npobnemmn y cnmey. Maructapcka tesa. leorpadpcku dakyntert
YHuBep3uTeta y beorpagy, beorpag, 102 ctp.

Kosauesuh-Majkunh J., Munusojesnh M. (2005): MpupogHe KapakTepuctmke
CyBobopcKOr Kpaja ca acnekta pasBoja wsbmBapctBa. [nacHuk Cplckoi
ieoipacpckoi gpywiusa, 86 (1), cTp. 73-84.



JINTEPATYPA 1 OCTAJIN N3BOPU 111

KoeaueBuh-Majkuh J., PagosaHosuh M. (2006): XnaponoluKke oannke onwtnHe
Jbur. 36opHuk pagosa leoipagckol uHcuuiyda, JosaH L{sujuh’) krb. 55, beorpag,
cTp. 37-52.

Kosauesunh-Majkmh J. (2008 6): Xnpponolwka aHanusa BOZOTOKAa Y C/MBY
Ckpanexa. 360pHuk pagosa leoipagckor uHcluuiuyia ,JosaH Ligujuh’ krb. 58,
beorpag, cTp. 43-58.

KoeaueBuh-Majkuh J., LLUtp6au [. (2008): MpocTopHa nHTepnosaunja nagaBnHa
y 3aBMCHOCTM Of HagMopcke BucuHe y cnuy CKpanexa. nacHuk Cplckol
feoipagpckoi gpywiitsa, 88 (1), ctp. 89-100.

Lauritzen S-E. (2001): Marble stripe karst of the Scandinavian Caledonides: an
end-member in the contact karst spectrum, Acta Cartologica 30/2, Ljubljana.

MaHojnosuh, 1., Oparuhesuh, C. n Mycraduh, C. (2004). OcHOBHe
MopdomeTpujcke Kapaktepuctmke pemseda Cpbuje. [lnacHuk Cplickoi
ieoipacpckoi gpywiusa, 84 (2), ctp. 11-20.

MwunaHosuh, A. Kosauesuh-Majkmh J. (2007): ,OueHa cTatba KBanuteTa
MOBPLUMHCKUX Bofa W 3araberbe y cnusy peke Jlenenuue” MnacHuk Cplckor
ieoipagpckoi gpywiiuea, 87 (1), ctp. 175-184.

Munuhesuh, M.B. (1876): KHexkeBuHa Cpbuja. dp>«aBHa wramnapwuja, beorpag.
Mwunojesuh XK. b. (1951): TnasHe gonuHe y Jyrocnasuju, CAH, beorpag.

MwurbaHoBuh, [., KoBaueBnh-Majkunh J., MunaHoeuh A. (2004). AHannsa nBoTHe
cpenvHe y 30HU Kopugopa X y Cpbuju. MacHux Cplickoi ieoipaghckoi gpywiiusda,
84 (2), ctp. 165-181.

Mwncannosuh W. (1981): fonnHa CKkpanexa — permoHanHo reorpadcka ctyauja.
HoxkTopcka gucepTauuja, leorpadckm dakyntet, Hosu Capg.

Myctapuh, C., MaHojnosuh, M. u [Jparnhesuh, C. (2007). lNpumeHa
TenegeTekumoHmx metoga u MC-a y ucTpaxkmBary €po3UOHMX npoLleca.
36opHuk pagoea leoipaghckoi uHciuuiuya ,JosaH Ljsujuh” CAHY, 57, ctp. 465-
473.



112 XUOPOTEOTPAOCKA CTYOMJA PEKE CKPAMEXK

Hukonuh J. (2004): Mogen ogpeburBarba eBanoTpaHcnmpaumje y XxeTeporeHum
reosoWKNM YCII0BUMa Ha NpuMepy ropmer cnusa 3anagHe Mopase. [lokTopcka
ancepTaumja, Pygapcko reonowku dpakynteT, beorpag.

Hukonwh, J., Qyuuh, B.n paruhesuh, C. (2005). AHann3a nagasrHa Ha npumMepy
ropmer gena cnusa 3anagHe Mopase. [nacHuk Cplickoi ieoipaghckoi gpywiiuga,
85(1), ctp. 21-30.

Ouokomuh, M. (1976): OgpehuBare HEKUX OMNWTUX KapaKTepucTiKa CnBa Yy
Luiby NpoyYaBarba pexrmMa U3yuyeHnx 1 HemsyueHux peka. Bogolpuspega, 6p.
44., beorpag.

Ouokorbuh, M. (1984): PermoHanHe aHannse 3aBUCHOCTM OTULLaHba Of NaaByrHa.
InacHuk Cplickoi leoipagckoi gpywiitga, cs. LXIV, 6p. 1., beorpag.

Ouokomuh, M. (1987). BucrHcko 30HUpane Boga y cnusy Benvke Mopase 1
HEKM acneKkTn kuxose 3awTtute. llocebHa uzgarea ClJ, krbuia 64., beorpag;

Ouokormuh, M. (1991): Bapujaumje npoTuruaja Ha pekama y Jyrocnasuju. [l1acHuK
Cplckol ieoipacgphckoi gpywiusa, cs. LXX|, 6p. 1., beorpag.

Ouokosbuh, M. (1993): BogHun 6unaHc nputoka Bennke Mopase. MacHuk ClJ,
cgecka LXXIll, 6p. 2., beorpag.

Ouokomuh M. (1993/1994): BogHn noteHuujann Cpbuje. 360pHUK pagosa
leoipagpckoi uHciuidyita ,JosaH Ljsujuh’, krb. 44-45, beorpag.

Ouokomuh, M. (1994): LInknnyHocT cywHux n sogHux nepuoga y Cpbuju.
lMocebHo u3gare, kr. 41. [eoipagcku uHcuuityid ,JosaH Lsujuh’ CAHY,
beorpag.

Masnosuh M.(1997): NMpupoaHe opnuke onwTnHe Kocjepuh. 3emsva u rbygu —
dolynapHo Hay4yHuU 360pHUK, c8. 47, Cpncko reorpadcko apylwTeo, beorpag.

Radovanovich M., Milovanovich B. (2003): Methods to Complete the Missing
data on precipitation in the Mountains of Serbia - Testing and Application, Man
and Climate in the 20th Century, Studia Geograficzane 75, Wroclaw.



JINTEPATYPA 1 OCTAJIN 3BOPU 113

PaposaHosuh M. (2001): YTuuaj pemweda n atmocdepcke uUMpKynaumje Ha
andbepeHumjaunjy knumata y Cpbuju. Joktopcka auceprtauuja, leorpadckn
dakynteT, beorpag.

Paknhesuh T. (1973): HoBe meToae npoyyaBaha BOgHOr GrnaHca Ha npumMepy
peke PacuHe. 36opHuk pagosa, cs. XX, [lpupogHo-mailiematuuyku akyniteiu
YHuegep3uiuetua y beoipagy, Teorpadckn nHctutyT, beorpag.

PaHutoBuh B. (1981): Xugponowke oannke peke Ckpanex. 360pHUK pagoad,
leoipagcku uHctuutiyw ,Josan Lsujuh”, kre. 33., CAHY, beorpap.

Pwymosuh P. (1980): leomopdonorvja cnvea Ckpanexa — nonoxaj u
mopdodonoLike uenvHe. 360pHuUK pagoaa, leoipagcku uHcluuityiu ,JosaH Lisujuh’,
Kro. 32., CAHY, beorpag.

Sboarina, C. (2001): Creation of climatic maps for Trentino from spread data. U
Geomatics Workbooks 2 - 2nd Italian GRASS users meeting proceedings.

Siska, PP, Hung, I-K. (2001). Assessment of Kriging Accuracy in the GIS Environ-
ment. U The Twenty-first Annual ESRI International User Conference proceedings.
San Diego, California.

Telbisz, T., Mari, L. n hanuh, J. (2007). MopdomeTpujcka aHanm3a BpTaya Ha
Mwupouy ynotpebom NMC-a. MacHuk Cplickoi ieoipaghckoi gpywiuea, 87 (2), ctp
21-30.

Hargrove, W.W. (1995). Interpolation of Rainfall in Switzerland using a Regular-
ized Spline with Tension. www.research.esd.ornl.gov/_hnw/sic97

Hong, Y., Nix, H., Hutchinson, M., Booth, T. (2005). Spatial interpolation of
monthly mean climate data for China. International Journal of Climatology 25,
(1369-1379).

Lisnjuh J.(1921): AbpasnoHe n pnysujanHe nospLuw, MmacHuk Cplickoiieoipagckoi
gpywiusa, cs. 6, beoipag.

Lisujosuh M., Tpmuuh 3., Majkmh b. (2004): KBanuteT Bofe peke JlykHuLe ca
acneKkTa aHanmM3e XeMujckux napameTapa M HUXOB YTULLA] Ha »KUBW CBET OBe
peke. Boga 2004, 33. koHbepeHuuja o akitiyesHum tpobaemuma Kopuwheroa u
3awdiuuide 8oge, JyrocnoBeHCKO APYLITBO 3a 3aWTnUTy Bofe, bopcko jesepo.



114 XUOPOTEOTPAOCKA CTYOMJA PEKE CKPANEXK

OCTATN WN3BOPMU

OTHER SOURCES

lpyna aytopa (1965): MNMonuc 6yjuua M epo3nBHMX MOBPLINHA CANBA peKe
Ckpanex. PeoHcka cekumja 3a 3allTuTy, 3eM/bULITa Of epo3nje 1 ypeberba
6yjuua, Tutoso Yxuue.

lpyna aytopa (1966): Mporpam pagoBsa 3a ypeherwe cnmea Mopase og 1966-
1985. rognHe. inpekuunja 3a ypehere cnvnea Benvke Mopase, beorpag, 1966.

Mpyna ayTtopa (1981): OnwTe Xmuaposowko - Tororpadcke KapakTepuctmke
cnvBa peke lpagrbe. Penybnuukn xmugpometeoponowku 3asog CP Cpbuje,
Opervere 3a 6unaHc Bopaa, beorpag.

lpyna ayTtopa (1996 a): BogonpuspenHa ocHoBa Peny6nnke Cpbuje — HaupT -,
MuHMCcTapCcTBO 3a Nosbonpuspeay, LWyMmapcTBo 1 Bogonpuspeay, MHCTUTyT 3a
Bogonpuepeny ,Japocnas YepHn, beorpag.

lpynaayTtopa (1996 6): JlokymeHTaUnoHM MaTepujan 3a u3paay BogonpuspeaHe
ocHoBe Peny6nuke Cpbuje - HaupT. MuWHWCTapCTBO 3a nosbonpuspeny,
LWyMapcTBO U Bogonpuspeny, IHcTutyT 3a Bogonpuspeay ,Japocnas YepHu',
beorpag.

lpyna aytopa (2001): BoponpuBpegHa ocHoBa Peny6nuke Cpbuje.
MwnHMCcTapCcTBO 3a Nosbonpuspeay, LWymMapcTBo 1 Bogonpuspeay, MHCTUTyT 3a
Bogonpuepeny ,Japocnas YepHn®, beorpag.

lpyna aytopa (2003): M3BewTaj O CTakby KMBOTHE CpeduHe U MPUPOJHUX
pecypca 3a 2002. roanHy — npomeHe y ogHocy Ha 2000. roguHy. MMHucTapcTeo
3a 3alUTUTY NPUPOAHUX BoraTCTaBa 1 XKUBOTHe cpefmnHe, beorpag.

lpyna aytopa (2004): CtpaTtervja pa3Boja onwTunHe Kocjepuh. CKynwTtuHa
onwTturHe Kocjepuh. lfeorpadcku dpakynteT YHuBep3suteta y beorpagy NUHcTuTyT
3a NPOCTOPHO NnaHmpame, beorpag.

Katanor peka y CPJ. CaBe3Hu xmagpomeTeoposoLwkm 3asog, beorpag, 1995.

OnuwTuHe y Cpbunjn 2004. Penybnmukn 3aBopg 3a ctatuctmky, beorpag, 2005.



JINTEPATYPA 1 OCTAJIN N3BOPU 115

MpBK pe3ynTaT nonuca no onwTuHama v Hacerbuma Peny6nunke Cpbuje. Monuc
CTaHOBHUWTBA, fomahurHcTaBa 1 ctaHoBa 2002, CaBe3HM 3aBOf 3a CTAaTUCTUKY,
Peny6nunuku 3aBof 3a ctatnctuky, beorpag, 2002.

MpoctopHu nnaH Penybnuke Cpbuje, CnyxbeHn rnacHuK ca n.o. beorpag,
1996.

JokymeHTauuja BojHoreorpadckor uHctutyTa, beorpag, 1991

MeTeoponoLwku roauitaun. CaBesHn X1apomMeTeoposoLLKu 3asoa, beorpag,
1961-2000.

Xngponowkn roguwrauun. CaBesHN XmMapomMeTeoposiowkn 3asod, beorpag,
1953-1990.

Tonorpadcke kapTe 1:50000 - BarbeBo 3, BarbeBo 4, Jlazapesay, 3, Yxuue 2,
Yauak 1, BojHoreorpadcku nHctutyT, beorpag, 1984.

Bpkosuh T., Manewesuh M., Knucnh M., Ypowesuh M., TpudyHosuh C.,
PapoeaHoBuh 3., boxxaHuh M. (1977): OcHOBHa reosiowkKa KapTa, MnMct Yavak,
3aBog 3a reosiowkKa 1 reoprsnyka NcTpaknupata, beorpag.

Bpkosuh T.,, Manewesnh M., Ypowesuh M., TpudyHosuh C., PagosaHosuh 3.,
Masnosuh 3., Pakuh M. (1978): Tymau 3a OCHOBHY reonoLky KapTy, mncT Yauak,
3aBop 3a reonoluka u reodmsnyka nctpaxmsama, beorpag.

Mwunnuunh O., Koponuja C., MunosaHosuh b., Yanakuh [l.: 3awtuheHa npupoaHa
nobpa y Cp6uju 1:880000. 3aBop 3a 3awTuty npupoge Cpbuje, beorpag, 2005.

Mojcunosuh C., Oununosuh W., baknajuh ., hokosuh W., Hasana M. (1972):
OcHoBHa reosnollKa KapTta, nuct BasbeBo, 3aBopf 3a reonolka u reopusmnyka
ncTpaxuBeara, beorpaga.



116 XUOPOTEOTPAOCKA CTYOMJA PEKE CKPANEXK

Mojcunosuh C., Qununosuh W., Aspamosuh B., Mejosuh L., Tomuh P, baknajuh
[., hokosuh W., Hasana M. (1975): Tymau 3a OCHOBHY reonoOLWKy KapTy, NUCT
BarbeBo, 3aBop 3a reonolka n reodpusmyka nctpaxmsama, beorpag.

Mojcnnosuh C., baknajuh L., hokosuh W. (1977): OcCHOBHa reofiowKa KapTa,
NnCT YKu1ue, 3aBof 3a reosiolka 1 reopusnyka ncTpaxmneara, beorpag.

Mojcunosuh C., baknajuh [. hokosuh W. Aspamosuh B (1978): Tymau 3a
OCHOBHY reonoLKy KapTy, 1cT Ykuue, 3aBoj 3a reosiollka 1 reopusnyka
ncTpaxuBeara, beorpaga.

Oununosuh W.; Naenosuh 3., Mapkosuh b., PoguH B., Mapkosuh O., Taruh
H., Atun B., Munuhesnh M. (1971): OcHoBHa reoniowka KapTta, nucT fophin
MwunaHoBau, 3aBof 3a reonoLlka 1 reopusnyka ncTpaxuneama, beorpag.

Oununosuh ., Mapkosuh b., Masnosuh, 3., Pogun B., Mapkosuh O. (1978):
Tymau 3a OcHOBHy reonowky Kapty, nuct fopwu MwunaHoBau, 3aBoj 3a

reosiowkKa 1 reopusmnuKa ncTpaxkneatrba, beorpag.

Nasapesuh P.(1983 a): KapTa epo3suje Cpbuje 1:500000. MIHCTUTYT 3a LLyMapCTBO
1 APBHY MHAYCTPUjy — oderberbe 3a epo3njy 1 mennopauuje, beorpag.

Nasapesuh P. (1983 6): Kapta eposunje Cpbuje 1:500000 - Tymau. MHCTUTYT

3a WyMapCTBO 1 APBHY UHAYCTPUjY — Ofe/bere 3a epo3njy n mennopauuje,
beorpag.

*X¥
BETA, 5. aBrycTt 2007.
www.kosjeric.org.yu

www.hikom.grf.bg.ac.yu



NMPNITO3U



XUOPOTEOTPAOCKA CTYOMJA PEKE CKPANEXK

118

8€0 88¢ LeTA €461l | 88°L 50 €e’l STT | ¥¥0 || 90T 124 6L LIyl LS'6 Iy swauedy) *d enaadp) 6TYTEEL
LT0 68¢€ S8L 19559 || 80°C €0 S8l 0T | 60 || EL'L 87T SE'L | 99°L JA¥4 I} swauedy) hesoduy BTYTEEL
€C0 96€ 96L ££°089 || 0T'C 000 (Va4 <Ly || LT0 || 9¥0 61T LSl | T9'S 'L i} wauedy) o unaky LTYTEEL
0€0 (394 (1074 0L0€s | LOC (43} 69°L €69 | ¥L'0 | 9¥0 9l'e €L 169 vyl iy ‘U eyngokog ‘ueyminyy Locyeeet
o 86€ 0zL 6€'8CS | 6T°L Lo 8Ll £L0°S | 0T°0 || 060 LSV 89l | vELL [4%% iy waued) ‘U eymngoxog Eraz4xy’
9T'0 s €88 €9GLL || LLT £2°0 06°L 9Lt | LTO | €80 96'¢ 0L | ¢eol og'e u nNenutred) | ‘ueynaslnarad) veeyeeet
9T'0 [X04 6L §9'069 | €2°C 0€0 €6'L 9TL | 6£0 | T6'L we 6L | L9€L S9Y i} waueds) Nennired) gTyTeet
j340) (134 889 66'LES | E€V'C 9C'L aL'L LLI'9 | 910 | ¥9°0 68'¢ 69'L (249 8¥'C 1g ennHoALY ‘u wsihegoxfedg Ly Ty Teel
L¥'0 oLy S69 SL'GES | 86'L €60 90°L vy | €C0 | SL°L 8L'L LL0 | TloL €9¢el i} egAdotrewry enuHoAY YYTYTeeL
890 (1474 6401 SOTY9 | LV'T 09'L £80 6C’L | 8L0 | TLS LEL Lyl 8'CE 6LCy u egAdotreury ennHou EYTYTEEL
050 (394 ozolL S9VS9 || LL'T LLL 660 LTT | v¥0 | g€t SS°L SE'L 90vC 9l'st Iy egAdotrewry 'd exoHesked TYTYTeeL
S0 (394 0€6 LV'LE9 || T¥'T 0s'L 60 79T | 8€'0 || €8C or'L €Sl | 64T €6°0C i} egAdotreury ‘d eyufor LYTYTeeL
494 Sov 899 LEYLY || SET 6€L 960 89'L | 650 | TT8 €8°€L | LYl | Ol'ES 0L€LL 1y wauedi) egAdotrelry YTrTeeL
8€0 oLy viol 89EVL | €L w0 Le'L 9L'G | LLO | TL'L €9 09°'L | £L'SL 8L'L i} wauedy) newny( ETYTEE’L
€40 L9Y 9.6 9€°€69 | 98°L LU 690 9L | €10 | OF'L €L'6 L6l | 9L'¥C 69°CL u exad ena) ennaoHad YTTYTEeL
LS50 98Y 14 6€6/9 | ¥L'C Jxa 880 oYy | ¥vT0 | vl 09 oL | LSPL 898 g ehnHmouo|| negoxad LETTYTEEL
0,0 1744 L¥0L STLLL || 06°L 6L°L 120 S9Y | LT0 || ¥ST L8'LL | ¥9°L | 8L°LE £L6'6C u exad eha) ehnHmouol | ETTYTEEL
(3 40) 0SS Leol 9t°'£08 | 68°L £90 wlL Lze LEO | ¥O'L 4323 og’L 99'8 1443 i} emAwW] ‘u wihnler ETTTY'TEEL
S0 L9 9001 8G°206 || £LS°T So'L 760 €V'€ | 620 || 8E'L 1744 Se'L 1444} 59 g emAwW] efuueLe| TTTTy'TeeL
9¢€'0 V4°) €LoL L9'LT6 || LTT 980 vl LTT | ¥¥0 || 9€°L 80°€ og’L we 1% 4 L emAw] yudoase| eeeyreet
(§40] 805 9.6 LE9€8 || 91T S6'0 L 9’ | 60 | EV'T '8 69°'L L0°LT 8€°0C g exad ena) emAw] CTTYTEE’L
L¥'0 0€s €98 6L0LL | 86'L L6'0 L0'L L1'T | 9Y0 || L¥'L 6L'€ 8C'L €86 89F g exad ena) eneanier LTTYTEEL
€90 (9474 6L01 WSl | v6'L SLL 6,0 LLI'L | 060 | SL'6 6L0L | 641 SsLL9 ST'E6 g soueds) exad ena) TTYTEEL
80 ¥SS 6€8 Lrves | vTL £90 £LS°0 €8'C | S€0 || LLL 1423 Ll 8€'8 (343 o swauedi) vnHegnrg LTYTEeL
Ls’0 o€ LYEL 9£°009 | ¥6'L S6°0 660 18T | 9€°0 | 6L'SL | ¥9¢y | 89l | 9lthvl S9'LY9 Iy eHMLIY saueds) [4 443}
) | () ) ) (u) |Gy |G |y | g i I edoum
d UIWH | xewH ISH nag da 1sa wg s S gl

suISbqqns s pupb uIspq Janly zadop.ys ayi Jo siaowpiod sujawoydiopy | Xipuaddy
D909NL9Ad XNOIIH N DKINDAXD) bonLrd narampepyion nxdndmawodgdoyy °| 1oundyy




119

MNPUNO3N

6v'0 | 9C€ 9€9 L8'0LY | 0CT 8Ll €0'L 98' | L1L'0 | 780 08y 99°'L | ¥9°LL €6'€ g enuHsKAL U minusg LLLITYTEEL
[4 3V 434 879 LLI'6ES | €L°L 8L0 Sl L€ | LE0 | ¥L0 9€'C LEL | L¥9 €L 1§ ‘U mihuHemor ‘umnHISNA | CLOLLLTYTEE L
vro || S€€ £6S 05697 | 9L°L €90 €Lt STE | LEO | ¥¥L 691 St'L || LEEL LL9 o ennHKAL ‘U mihuHemor oLLLTYTEEL
€€0 | 8vE Sl9 LT18Y | ¥6'T wil 6L LGE | 670 | S60 vee 8€'L | 698 8l'e u ennHKAL ‘ueynmunday | 6LLTYTEE L
S€0 LLE [453°] £¥°S0S | 6V°C L0°L WL P79 | 910 | 690 wy 9S'L | 996 €0 u 0309AT Neaosimeq TYLLTYTEE L
€€0 | Otv S69 £1'68S | T8'L 620 €51 YL'C | L¥0 | L60 S6°L LEL | LT9 8Ll 1§ 0309ATY “u wsidAL VELLTYTEE L
70 LS€ 698 ¥8'9LS | 9L 790 €L €0°'S | 0C0 | ¥0C 8270l | 6S°L || 9L'ST 00'LC 1} ennHKAL 0309ATY BLLTYTEEL
87°0 69¢€ €L vTves | el Lo 08l €G°€ | 8T0 | 60°L 98t L Lol wy L enuHKAL ‘u aaderiepy LLVTYTEEL
L¥'0 8¢ €69 L0'Zss || 8L L9'0 [44) 0€Y | €C0 | ¥6'0 90% L'l 8L'ol 78'€ i§ enuHKAL ehugoxAgq OLLTYTEEL
("d exoHedey))
€90 oy 68 L7929 | €9°L 890 S6'0 08'L | 950 | L¥'T SEY L 96'€L 8oL 1} -d eshUHILO) ‘u eyugodiay| VSLLITYTEEL
("d exoHedey))
8€°0 86¢ 816 618€9 | S6'L 90 og'L oLz | 8¥0 | ¢9°¢€ WL €eL SLYT 09°'LC 1} ennHKAL ‘d eYhIHILY0) GLITYTEEL
870 | 66€ 96L €8'0LS | LT 090 @l EVT | L0 | SET ws 9T’L | 0¥9L HEL u ennHxAL ehmugoymeq VLLTYTEEL
050 [4%4 06£ 9EVEY | LET LEL 00°L LOE | €€0 | LLO 14%4 LcL | 8Ts [438 1) enuHxAL egouAireq ELLTYTEEL
€50 | LIS 198 LE'SEL | 8CTT €€l S6°0 LTE | LEO | SLO0 SY'T veL | 9 €8l 1} ennHxAL feHumAndn TLLTYTEEL
¢S50 | €95 588 06'€LL | 99T 6S°L L6°0 CET | €0 | SLL 19T 0S'L | C€6 L0°€ 1§ enuHKAL o)y VLLTYTEEL
8€0 | OTe ¥86 L6°£SS | SOT IZAY) LEL vre | LYo | TLL €8'8L | L¥'L | 6009 14394 1} waueds) enuHKAL LLTYTEEL
w0 | o€e 0L 60'GES | £8°L 890 6LL 9L'T | 9€70 | SE'L Lre veL | v90L 667 u wauedy) eH1goNe| oLTyTeelL
880 | L&V £98 YL6LS | LT SS°L LS50 65T | 6€0 | €0C LTS 8€'L | S09L Lol u ‘d esiodagey gewsr LLSLTYTEEL
090 | ¥8¢ 759 LTLYS | S6°L (488 €80 06C | ¥€0 | 09C €S, 6EL | VLT SS61L 1) *d esi>Hudgoff 'd esiodagey LSLTYTEEL
LS50 | 6€€ G588 L6095 | ¥6'L L0°L £8°0 o' | 2P0 | LL'S LTTL | OF'L | 8L'6E 5979 u waueds) *d es>undgofy SLTYTeEelL
LE0 || 6S€ 069 6v'8vS | 06°L £T0 L ¥8'C | S€0 | €60 9T SEL | LYL St i} ‘d esdaradeg ‘U MoQALY LYLTYTEEL
€€0 yA4Y 8L 9€'69S | 68°L LEO LSl ov'c | TF'0 | €€°T 09's €L sz8l Soel Irg waueds) *d exaredeg YLTYTEEL
£0'0 S9¢ 659 €8PS | 889 000 889 vL'e | TE0 | SE€0 oL'L oT'L S9C 8¢€'0 g waueds) ehmHdoHou ELTyeeet
[ 40] vLE 988 £1'88S | ¥0'C 080 vl vTe | S¥0 | €S°€ WL L 95'8C 66'LT u waueds) ediifed| TLTYTEE’L
6v'0 | 64E 868 7095 | 95°L €950 €0'L 9Ty | €C0 | vE'L 0L's oL | L8sL €9°L u wauedi) g Llevyeeel
8L'0 | 08¢ LLL 1§79 | 18T 000 18T L6T | ¥E€0 | LL0O 8T'C WL | 899 SLL T wauedi) U MNOHNYD| | oLTyeeeL
AR R S T NPV S T T S TN [ e i — edum
d UIWH | XewH ISH ng dag 1sa wg s1 S 4




XUOPOTEOTPAOCKA CTYOMJA PEKE CKPAMEXK

120

eOYOL XMHLELD Off eHUgReL 1AL HehadodU - A4
eanLd eHMOUE esdAOWITeH BHLURWHHUW - UIWH
eaUL eHMOME BHOAOWITRH BHLEWMDHEW - XeWH
egunLd eHMOME exddowreH eHTadd - IsH

Aauwd A egoxol eHNLDAL - nQ

Kanwd A egoxol xuHawadaou eHKLOAL - dQ
Aauwd A e9050L XUHLRLD BHILDAL - 15Q

eaNLD ULDOHIKATEN LHMNINPI0 - OY

eayLd NLDOHIUQORE LHIMNIUDROY - O

egunLd eHMdum ediradd - wg

eauLD BHUKAT - $7

shuHLaoos eyinaced LHa(MNNPaOX - SY
eauLd WKQO - §

eanLd eHumdsou - 4

efHal olf
0oL L0€ 861 Sl'eety | ov'L 960 050 €y | €T0 | 65°L v0'L ve'L | vTsl 8LLL Iy wauedyi) uunaky BLTYTEEL
9Ll oLe (44 §6°18E | ¥8°L L7l €70 68'C | GE€0 | €€C €L'9 6Tl | 808l 89°GL i} swauedi) ety BLTYTEEL
o) | () ) ) Guey) | Guayun) |Gy | e | | @) ) | e, > I edum
Ad UIWH | xewH ISH ng da 15Q wg s S 4




121

679l | 69€ | 96¢ S9L vee 000 1444 vo'L | SL'C vTe 6'9¢ T L wauedsd I u naky LTYTEEL
90'0S 6Ll | 65t 8.5 06'C 9’0 ' 90'L | ¥TC 8€'C 0L u 4 ‘U eynaoxkog U eymanyy Locyeeet
6lLE <Ll | 86€ 048 €e's 9’0 8V vL'L | 90 €9 ST g L wauedsd ‘U eynaoxog oTrTeet
6TLL | 6LE | TTS Lv8 SLL 880 L9 880 | 0L | €LY | OF'L L [4 Nenuired] | ‘U eynaaluHalad) LSTYTEEL
YE0EL | TSE | €0V SSL 9eol 6L L68 8¢l | 96'L | 0LC €9°8C 1) L waedsd feHutred sTyTeet
§8'GE oL | oty (439 L09 €Le 88'C L0°L | 99°C 14 0'C u € eNHOATY ‘U msihegoxfedg LYy TyTeeL
9€'€T 08L | 9l 965 v0°LC Lot [aa4k aL'L | £99 (WAVA 86'L 1} 4 egAdotretry enuHOATY Yyoreeel
6v'€C L9T | 6T¥ 069 0Ev0L | 9949 | ¥99€ | T9'L | ¥8'9 LULL | LY u [4 egAdotrelry| enHonp EYTYTEEL
6LLE 19T | 6St 0zL ¥9'69 L9V €0'5C SL'L | 9TL LE'8 0L'L g 4 egAdotrelry "d esoHesxed TYTYTeelL
Sy'Le L8C | 6SY¥ oL L£'0S 9€’LE SE6L oT'lL | LOL €6'8 0L'L 1} 4 egAdotrery| ‘d esiyunford LYTYTEEL
L0'L s Sov (34 [RWAT4 649'8Gl | ¢£'80L | 9C'L | 609 0L, €€'6¢C L L waueds) egAdotrery Yoveeel
7118 885 | Ol 866 244" L0'E €v'6 SL'L | €9 sTL €'6C 1} L wauedyd newnyy eTreeet
ovr'vT | 86l | L9V S99 09°€C S8vlL | S8 'L | STL | 608 | 8E€E u [4 eviad eha) ennaoHaq YTTYTEEL
L0ce | T6L | 98Y 8.9 w98l 660L | €9L oL'L | 9¥'S | 009 SEL 1) € ehnnHmoLol | Negosad LETTYTEE L
Le vie | viv 881 6695 8G°GE L¥'Le SL'L | o000l | ¥S'LL | 06'E g [4 eviad eha) ehuHmovo| | eeeyceet
7E'S0L | €vv | 0SS €66 [43°] LEC Ly 8Tl | 6C°€E Ly 134! 1} € emAwL ‘U wihufer eeeTyeeet
€0'Sy | ¥9C | L£9 S€6 0891 6.0l 109 €L | oYy | 98°S | 99°S 1§ € emAw| efvuele)] TTTTYTEE L
8L'T9 | vLE | LL9 586 6v'6 09°€ 68'S S9'L | 90°€ | SOS | 99°S L € emAwL yndase] LTTTYTeeL
9£'8C €91 | 80S L£9 66ty ce6l L9VT L | 99 L9'S 00°Z g 4 exad eha) emAw] ceTyeeel
L9'6L 0/¢ | 0€S 008 LT6 8TY 66'% LL'L | ¥O'E 6€'€ LLL 1} 4 eviad eha) ehedanief veeyceet
8L/L 60C | 67t 899 88°08L £L0°Z0L | L8EL veEL | 088 SLLL | 0L'€e 1} L wauedsD eviad ehd) Teveeel
86'€y | 88 | ¥SS w9 34 €€T 00T 90°'L | 68°L | 00C | TO'LY 1} L wauedsid uhHegnug LTYTEEL
L6Vl | 8T8 | TOE oglLL OF'/STL | T6'LL9 | 87'6E9 | OE'L | EV'CY | LESS | SS'L 1§ 0 eIy swauedy) 44433}
(°%) (w) mpc_.__.v mo_mwmvms (wny) (upp (UL N (un) |- (uny) .AEV_.V eHed1d Svomdu anud oxad aneeH eddum
bl | | o109 o103 n dq 157 ujw b W °J wad

MNPUNO3N

uispq 4aA1y zadpiys ay3 Ul SIaAL 3yl JO Siajawpipd d1ydpiboipAyoydioyy z xipuaddy
pskanpdx) ANt A bxiad narampepsion nxagodiodbnxogdoyy “z 1ound| |



XUOPOTEOTPAOCKA CTYOMJA PEKE CKPAMEXK

122

[4°R44 orlL | LLE L1S 9s’L SCe LEY So'L | €L'E LT€ 160 1 € 030047 Neaoymeq LTV TEE’L
608 0ce | 0eY 059 1443 LS'0 €L°C LEL | €6°L €9°C 8¢ 7 € 030017 U dAL LLLTYTEE’L
89'CE LoE | LSE [45°] £89€ LOEL | 08'€T | SO'L | vL'8 16 SL'S ig 4 ennHsKAL( 0310947 BLLTYTEEL
8'sL LOE | 69€ 0£9 L8 150 09°L LI'L | 6€E€ | L6E 18 u 4 efnHsKAL( ‘u gaderie|y LLVTYTEEL
[S'19 | sbT | ¥8E | LT9 66'9 €€T 99y Yo'l | 6£€ | S6€ | 866 T z enmHAL( ehugoyAg OLLTYTEE L
("d esdHedey))
9t'Ly | 8L | v v6S 90°LL SL'L 166 YO'L | ¥PE | 8SE | 64T 1} € d eMRUHILYO) ‘ueyvsodidll | CLISLLTHTEEL
. . . . . . . . ('d exoHedey) i
16'9€ | LEE | 86€E SEL 9L'€ES 9LLL | 009€ | OEL | ¥OL | €EL'6 | O¥'TL 1] [4 efnHsKAL( d eMRUHILO0) SLITYTEEL
95'8C | 6L | 66€ 8€S LY'TE €0'8 Yye | SO'L | 29Y | L8V | 8Tl u 4 ennHsKAL( ehugoymed VLLTYTEEL
€5°/8 | €€l | T9v | S6S 09'€ 80°C 44! vL'L | €61 | TSl | 8SLL 1) 4 ennHKAL fesowAtreq CLITYTEE'L
LL'sOL | €8l | LIS 00£ 8Ly e vl 80°L | L9L 7 98’61 g 4 enmHKAL( hennmAxdn LTy CEE’L
LT68 S6lL | €99 85/ 88'L 06'% 86'C 60'L | LOC 8L'C §6'0C 1 4 enUHNKALS duuou) vLreveeet
L9%6L | Ob¥ | OTE 09/ 86'/6C | 9CLOL | TLO6L | LTL | ¢S'8L | €¥'CT | 8SL 1) L waueds) ennHsKAL LLTYTEEL
0T'LS | 641 | Og€ 605 €6 o€ v6'S 9l'L | LOE | 0SE | TLEL u L waLedsd eHugosde|| oLTYTEEL
000€ | TEL | LEV 695 S9°TT SS9l | 0L9 SL'L | L8E | o¥y | SO€E u € *d esddagepy geusr | CLLSLTYTEE L
€LvC Ll | ¥8€ 9¢s L1'8€ €6°'LC ol 9C’L | SSY LA 89'Y i§ 4 "d esd>Hudgoff "d exodagepy ‘rsieyeeet
LL€T LSy | 6€€ 06/ sslel L9 oS 09'L | €8°LL | £6'8L | 8L'€EL I L waLeddiD "d esoHudgoty SLTYTEEL
oL'eL | vlT | 6SE €4S S9Y 90 86'€ 9Tl | SE€T | L6T €90 1) 4 'd evdaradeg U M0QATT LYLTYTEEL
6.8y | 80€ | L¥E SS9 [4°274 681 €6l | TLL | ¥9'S LE9 | 9T9l 1] L waLedsd *d esdaradeg YLTYTEEL
Y8'E€LT | SOT | 99€ 0LS S9T 000 S9C €0°L | €£0 | SLO 1] L waLedsd efinHdoHou ELTYTEEL
86’61 9s¢ | vLE 0€9 L0°LS 81'¢C 69VE 7oL | 6L, L8'¢clL | L8¢CL L L sauedyd ediired | CLTYTEEL
IL'sy 66C | 6L 849 L8LL 70y €8, Lzl | sv's 299 9lL'ee I L wauedyd exafud LTV TEEL
SL'8PL | TSE | 08E (474 L6'v 000 L6Y €LI'L | olLT | LET VA x4 1) L waLedsd U MMOHNYDL| oLTYTEEL
ey LET | 88€ S29 L6°LL Lz's 744} SEL | §S°€ 08ty €6'vC 1 L skaLedy) *d enaadn 6TYTEEL
95°C9 LVl | 68€ 0€s 14 650 74 4 L | S8l Tar4 LE'Se g L skauedy) fesoduy, gCYCeelL
(%) (w) mmr_.".w> LMMVM_\_ (uny) (uep S N Sl .AEV_.V eHedLd Sowdu anu o¥od aneeH eddum
| | -t — n d 157 ulw 1 wis wad




123

MNPUNO3N

e30L J0Hhad teu Henadodu -
e30L JoHhad el HeuAks. - |

Kanwd A e8ONOL BHUKALT BHUAYA - N

Aanwd A egodol xrHaWadgou eHUKALT eHUAYA - d
Aanwd A e90XOL XMHLRLD BHUKAT BHUAYA - 157

©Y0L ULDOHRIAIMEEN LHIUNTNPIOH - 1Y

eymA otf edogen fo aHeforded ayedsifeH - uiw

%9d BHUKAT -

‘eTHIIS[[
€0°LC LGL | £O€ 8SY ye9l SL0L | 65°S 80°L | 6L'S | 65°S 09°'L 1t L waLedsD U makd 6LTYTEEL
1440 86 oLE 807 06'8¢ €lLee LL9 9C’L | 8¢S LL9 S6'C i} L swauedsd elry BLCYTEEL
¢6'S€E [4 498 T4 897 G9'8 [4°24 104 60'L | €9°€ S6'€ L i} 4 enUHKALS ‘uwinusg LULLTYTEEL
68'S9 | €Vl | Cev SLS 66'C LE0 89C Ll | v6L L1T LL€ ig € ‘U v¥hviHemor ‘uvHassd] | LOLLLTYTEE L
S6'Cy | S0T | S€€ ovS wLL 44 99, 60°L | 8€Y | LLY €€C 1) 4 efnHsKAL( ‘U vihviHemor OLLLTYTEEL
06'LY ¢Sl | 8vE 00S €6 [4°h4 [4:34 8Ll | 0LC JAR S0'S 1 4 ennHKAL( ‘u eyumuda | ‘6LLTYCEEL

(w) (w)
(%) (w) eymA | edosen (uny) (uep S N Sl .AEV_.V eHedLd sowdu anu oyod aneeH eddum
| | n d 157 ulw 1 Wiy wad

eLox

eLoy




124 XUOPOTEOTPAOCKA CTYOMJA PEKE CKPAMEXK

Spisak tabela/ List of tabeles

Tab. 1. Teonowkun cactaB cnivBa CKkpanexa/
Tab. 1. Geological structure of the SkrapeZ River basin

Tab 2. TyctuHa peuHe mpexe D (km /km?)/
Tab. 2. River net density(km /km?)

Tab. 3. BucrHcke 30He y cnuBy Ckpanexa/
Tab 3. Hypsometric zones in the SkrapeZ River basin

Tab. 4. MopdomeTpujckn nokasatessu cnvea Ckpanexa/
Tab. 4. Morphometric parameters of the SkrapeZ River basin

Tab. 5. Cpenrbe meceuHe Temnepatype Basgyxa (°C) y nepuogy 1961-2000/
Tab. 5. Average monthly air temperatures (°C) in the period 1961-2000

Tab. 6. YnopefH/ NpuUKa3s rognilbux KoNmMUrHa naaaBmHa 3a nepuoge
1961-1990, 1990-2000 1 1961-2000/ Tab. 6. Comparison of annual amounts
of precipitation for the periods 1961-1990, 1990-2000 and 1961-2000

Tab. 7. Cpeptbe MeceyHe v roauiibe KonnyrHe nagasvHa (mm)y
nepuogy 1961-2000/ Tab. 7. Average monthly and annual amount of
precipitation (mm) in the period 1961-2000

Tab. 8. BepTukanHu rpagumjeHt nagasuHa (mm) y nepuogy 1961-2000/
Tab. 8. Vertical precipitation gradients (mm) in the period 1961-2000

Tab. 9. Pasnuke n3mehy mepeHUx 1 MOAENCKNX KONMYNHA NafaBnHa/
Tab. 9. Differences between measured and modelled amounts of precipitation

Tab. 10. [pewke y pagoBuma gpyrmx aytopa (Sboarina, 2001)/
Tab. 10. Error values of different reference works (Sboarina, 2001)

Tab. 11. Npasuwm Kopuwhera ykynHor 3emsbuiuTa (ha) (npema
OnwTunHe y Cpbujn, 2004)/ Tab. 11. Land usage (ha) (base: Opstine u
Srbiji (Municipalities in Serbia), 2004)

Tab. 12. i3Bopu y cnmBy peke Ckpanex (npema KBO)/

Tab. 12. Springs in the SkrapeZ River basin (base: Maps of water bodies)
Tab. 13. Mopdoxnaporpadckm nokasatesbu peke CKkpanex/

Tab. 13. Morphohydrographic parameters of the SkrapeZ River

Tab. 14. OnwTtn nogaun o BOJAOMEpPHMM CTaHLama/

Tab. 14. General data about hydro-measurement stations

18

18

27

30

32

34

36

37

41

43

48

56

61

63



MNPUNO3N

125

Tab. 15. Cpenie MeceyHe 1 rogmilkbe BPeAHOCTY BOJOCTaja peKke
Ckpanex/ Tab. 15. Average monthly and annual values of the Skrapez
River water level

Tab. 16. Cpefrbe MeCeUHe 1 roauLLbe BpegHoCcTu npoturuaja (Q, m3/s),
cneumouyHor otuuaja (q, I/s/km?) n BucunHe otuuaja (Yo, mm) peke
Ckpanexy nepuiogy 1961-2000/ Tab. 16. Average monthly and annual
values of discharge (Q, m*/s), specific runoff (q, I/s/km?) and runoff (Yo,
mm) of the SkrapeZ River in the period 1961-2000

Tab. 17. Cpeftbe MeceuHe 1 roguLlbe BpegHoCcTn npoturuaja (Q, m3/s),
cneumndunyHor otuuaja (q, I/s/km?) n BucunHe otnuaja (Yo, mm) peke
Ckpanexy nepuogy 1961-1980/ Tab. 17. Average monthly and annual
values of discharge (Q, m*/s), specific runoff (q, I/s/km?) and runoff (Yo,
mm) of the SkrapeZ River in the period 1961-1980

Tab. 18. Cpenre meceyHe 1 rogmilkbe BpeaHOCTH npoTuruaja (Q,
m3/s), cneundunyHor otuuaja (q, I/s/km?) n BucnHe otuuaja (Yo, mm)
Ckpanexa u lpaghe y nepuogy 1981-2000/ Tab. 18. Average monthly
and annual values of discharge (Q, m*/s), specific runoff (q, I/s/km?) and
runoff (Yo, mm) of the Skrapez River in the period 1981-2000

Tab. 19. Xvaponowky nogaum 3a peke y cnmy CKpanexa Ha Kojuma
Hema ocmaTpatba y nepuogy 1961-2000/

Tab. 19. Hydrological data for rivers without official measurements in the
SkrapeZ River basin in the period 1961-2000

Tab. 20. Cpenmun MeceyHn NpoTuLaju 3a peke y cnmBy CKpanexa Ha
KOjuMa Hema ocmaTpama y nepuogy 1961-2000/

Tab. 20. Average monthly discharges for rivers without official measure-
ments in the SkrapeZ River basin in the period 1961-2000

Tab. 21. PaHrnpare rognHa no sogHoctn Ckpanexa y Moxern y
nepwopy 1953-2000/ Tab. 21. Years ranking in regards to water amount
of the SkrapeZ River in PoZega in the period 1953-2000

Tab. 22. KoedurumnjeHT Bapujaumje npotruaja peke CKkpanex y nepuogy
1981-2000/ Tab. 22. Discharge variation coefficient of the Skrapez River
in the period 1981-2000

Tab. 23. AmMnnautyge npotuuaja Ckpanexa (m3/s)/
Tab. 23. The SkrapeZz River discharge amplitudes (m>/s)

65

68

69

69

73

74

76

78

79



126 XUOPOTEOTPAOCKA CTYOMJA PEKE CKPANEXK

Tab. 24. OgHOC MaKCMMaNHMX N MUHUMANHUX FOAULKUX MPOTHLaja
peke Ckpanex/ Tab. 24. Relation of maximal and minimal annual dis-
charges of the SkrapeZ River

Tab. 25. Pasnuke muHumanHux Opottuuuaja Ckpaliexa Ha cliaHuyama
Moxeia u Kocjepuh/ Tab. 25. Differences of minimal discharges of the Skrapez
River on stations in Pozega and Kosjeric¢

Ta6. 26. Paznuke muHumanHux tpoiduyaja Ckpaliexa Ha cldaHuyama
Moxeia u Kocjepuh/ Tab. 26. Differences of average discharges of the Skrapez
River on stations in PoZega and Kosjeric¢

Tab. 27. Pa3nuke makcumanHux dpotuuyaja Ckpalexa Ha cliaHuyama
Moxeia u Kocjepuh/ Tab. 27. Differences of maximal discharges of the Skrapez
River on stations in PoZega and Kosjeric¢

Tab. 28. Tabnuua 3a NpopayvyHaBakbe BepoBaTHohe Bennkux Boga/
Tab. 28. Table for calculation of probability for maximal waterflow

Tab. 29. Tabnuua 3a npopavyHaBake BepoBaTHohe Manux Boga/
Tab. 29. Table for calculation of probability for minimal waterflow

Tab. 30. BogHu 6unaHc Ckpanexa go npoduna MNoxera 3a nepuog 1961-2000/
Tab. 30. Water balance of the SkrapeZ River upstream from the PoZega
cross section in the period 196 1-2000

Tab. 31. KanuteT Bope Ckpanexka kop MNoxere y nepuogy 1989-1993/
Tab. 31. Water quality of the SkrapeZ River upstream from the PoZega mea-
surement station in the period 1989-1993

Tab. 32. BogonpuspegHu npobnemun/

Tab. 32. Water management problems

Tab. 33. byjuuHn TokoBK y cnusy Ckpanexa/

Tab. 33. Torrential riverflows in the SkrapeZ River basin

Tab. 34. OpujeHTauMOHO carnefaBake cHabaeBara BOAOM Hacerba U
nHaycTpnje/

Tab. 34. Approximate review of settlements and industry water supply
Tab. 35. MNporHo3e notpeba 3a Bogom 3a 2010. 1 2021. 1. (Mun. m3)/
Tab. 35. Prognoses of needs for water for the years 2010 and 2021 (bil. m?)

Tab. 36. KonnumHa Boge Ckpanexa (mun. m3)/
Tab. 36. Water amount of the Skrapez River (bil. m?)

80

82

82

83

85

87

89

91

94

96

100

101

101



MNPUNO3N

127

Spisak slika/ List of figures

Cn. 1. Monoxaj cnmea peke Ckpanex y Cpbuju/
Fig. 1. Geographic position of the Skrapez River basin in Serbia

Cn. 2. Teonowka Kapta cnmBa Ckpanexa/
Fig. 2. Geological map of the Skrapez River basin

Cn. 3. Ekcnnoatayuja 6urpa kog Taopckor Bpena (poto: J. KoBaueuh)/
Fig. 3. Tufa exploitation near the spring Taorsko vrelo (photo: J. Kovacevic)

Cn 4. Kocjepuhka kotnrHa 1 Hacerbe Kocjepuh (dpoto: M. Munueojesuh)/
Fig. 4. Kosjeri¢ valley and the settlement Kosjeri¢ (photo: M. Milivojevi¢)

Cn 5. Kpeunsauku oacek kog Taopckor Bpena 1 Hacnare 6urpa (¢poto:
M. Mununeojesuh)/ Fig. 5. Limestone escarpment near the spring Taor-
sko vrelo and tufa sediments (photo: M. Milivojevic)

Cn. 6. Epo3nja Ha PagaHoBaukum pugosuma (doto: J. Kosauesuh)/
Fig. 6. Erosion on the locality Radanovacki ridovi (photo: J. Kovacevic)

Cn. 7. Xuncorpadcka Kpusa cnma Ckpanexa/
Fig. 7. Hypsographic curve of the Skrapez River basin

Cn. 8. BucrHcke 30He cnmBa CKkpanexa/
Fig. 8. Hypsometric zones of the Skrapez River basin

Cn. 9. Mprmep nHdopmaumoHor cuctema 3a MopdonoLLKe ogvke cnmea/
Fig. 9. Example of the information system for basin morphologic char-
acteristics

Cn. 10. YnopefHu npuKas roguker pacnopea najaBuHa Ha
npoduny Taop-Kocjepuh-Moxera/ Fig. 10. Comparative review of an-
nual distribution of precipitation on the profile Taor-Kosjeri¢-Pozega

Cn. 11. JluHeapHa perpecnoHa 3aBUCHOCT NafaBnHa of HagMopcCKe
BUCMHE 3a NPOCTOp Wupw of cnmea CKpanexka/

Fig. 11. Linear regression of precipitation depending on elevation for
area larger than the Skrapez River basin

Cn. 12.JInHeapHa perpecnoHa 3aBUCHOCT NafilaBUHa O HaAMOpPCKe
BucuHe y cnmey Ckpanexa/ Fig. 12. Linear regression of precipitation
depending on elevation for the Skrapez River basin

Cn. 13. KapTa nagasuHa y nepuogy 1961-2000/
Fig. 13. Precipitation map for the period 1961-2000

13

16

17

21

26

26

28

29

37

40

40

42



128 XUOPOTEOTPAOCKA CTYOMJA PEKE CKPAMEXK

Cn. 14. Npodwun MNoxera — Kocjepuh - Taop
yTULaj nopacTa HAAMOPCKE BUCMHE Ha MOPACT KONNYMHE NajaBuHa/

Fig. 14. Profile Pozega — Kosjeri¢ — Taor 43
impact of elevation on of precipitation increase

Cn. 15. Meponowka kapTa cnvBa Ckpanexa/ 46
Fig. 15. Pedologic map of the Skrapez River basin

Cn. 16. Xugporpadcka kapta cnmea Ckpanexa (poto: J. KoBauesuh)/ 57
Fig. 16. Hydrographic map of the Skrapez River basin (photo: J. Kovacevi¢)

Cn. 17. 3BopuwHa YyeneHKka peke Ckpanex (doto: J. KoBauesnh)/ 59
Fig. 17. Spring area of the Skrapez River (photo: J. Kovacevic)

Cn. 18. Ckpanex y MNoxewwkoj kotnuHu (doto: M. Munusojesnh)/ 59
Fig. 18. The Skrapez River in the PoZega valley (photo: M. Milivojevi¢)

Cn. 19. Peka Knagopy6a (doTo: J. Kosauesuh)/ 59
Fig. 19. The Kladoruba River (photo: J. Kovacevic)

Cn. 20. Jo6purbcka peka ko ywha (poTo: J. KoBauesuh)/ 59

Fig. 20. The Dobrinjska River near its mouth (photo: J. Kovacevic)

Cn. 21. Mpumep nHPopmMaLmMOoHOr cnuctema 3a mopdoxugporpadcke
nokasatesbe peke lpagre/ Fig. 21. Example of information system for 62
morpho-hydrographic characteristics of the Gradnja River

Cn. 22. Y3pyxHn npodun Ckpanexka/

Fig. 22. Longitudinal profile of the Skrapez River 62

Cn. 23. BogomepHa cTaHuua Ha peun Ckpanex y Kocjepuhy (doto: M.
Mwunusojesuh)/ Fig. 23. Hydro-measurement station on the Skrapez 63
River in Kosjeri¢ (photo: M. Milivojevi¢)

Cn. 24. Mpumep MHPOPMALMOHOT CCTEMA 3 BOLOMEPHY CTaHULY

KaneHwuh Ha peun Mpaghw/ Fig. 24. Example of information system for 64
hydro-measurement station Kaleni¢ on the Gradnja River

Cn. 25. Cpegrom roguwby Bogoctaju Ckpanexa y Kocjepnhy n
MNoxern y nepuogy 1961-2000/

Fig. 25. Average annual values of the Skrapez River water level in
Kosjeri¢ and Pozega in the period 1961-2000

65

Cn. 26. YnopegHu npurikas cpegmunx meceuyHnx Bogoctaja Ckpanexay
Kocjepuhy n Moxerwn/ Fig. 26. Comparative review of average monthly 65
Skrapez River water level in Kosjeri¢ and Pozega



MNPUNO3N

129

Cn. 27. MNonpeuHun npodun peyHor koputa y Kocjepuhy (npema
nopaumma PXM3-a)/ Fig. 27. Cross section of riverbed in Kosjeri¢ (base:
Republic Hydrometeorological service of Serbia)

Cn. 28. MNopeuHun npodun peyHor koputa y MNoxeru (npema nogayvma
PXM3-a)/ Fig. 28. Cross section of riverbed in PoZega (base: Republic
Hydrometeorological service of Serbia)

Cn. 29. loguwrbu npoTruaju Ckpanexa y Kocjepuhy y nepuogy 1961-2000/
Fig. 29. Annual Skrapez River discharges in Kosjeri¢ in the period
1961-2000

Cn. 30. YnopegHu npurkas cpeamunx meceyHnx npotuuaja Ckpanexay
Kocjepuhy/ Fig. 30. Comparative review of average monthly Skrapez
River discharges in Kosjeric¢

Cnunka 31. Cpeagtn meceuHn npotuuajy Ckpanexa n Mpaghe y
nepuogy 1981-2000/ Fig. 31. Average monthly discharges of the
Skrapez and Gradnja River in the period 1981-2000

Cn. 32. Cpegmun meceuHn npotuuajm Ckpanexa v nagasuHe y MNoxern
y neprogy 1961-2000/

Fig. 32. Average monthly discharges of the Skrapez River and precipi-
tation in the Skrapez River basin to PoZega in the period 1981-2000

Cn. 33. Cpegtbe roguiute BpegHoCTH NpoTuuaja Ckpanexka y Moxern
y nepuogy 1953-2000/ Fig. 33. Average annual discharge of the
Skrapez River in PoZega in the period 1953-2000

Cn. 34. Cpegmu mecevHn npoturuajn Ckpanexa kog Noxere jegHe
BEOMa BOAHE 1 jeiHe BEOMa CYLUHE roguHe/

Fig. 34. Comparison of average monthly discharges of the Skrapez
River in Pozega during a very watery and a very dry year

Cn. 35. Kpusa BepoBaTHOhe NnojaBe cperbrix FoanLLbKX NPoTULaja ca
nopenom rogrHa no BogHocTn peke Ckpanex (Moxera)/

Fig. 35. Probability curve for average annual discharges (years ranking
in regards to water amount of the Skrapez River in Pozega)

Cn. 36. KoedurumjeHTn Bapujaumje npotruaja CKkpanexa y nepuogy
1981-2000/ Fig. 36. Variation coefficients of the Skrapez River dis-
charges in the period 1981-2000

Cn. 37. Benuke, cpegme n mane Boge Ckpanexa y lNoxkern y nepnoay
1953-2000/ Fig. 37. High, mean and low discharges of the Skrapez
River in Pozega in the period 1953-2000

66

66

67

67

71

71

75

75

77

78

79



130 XUOPOTEOTPAOCKA CTYOMJA PEKE CKPAMEXK

Cn. 38. YnopegHu nprkas ogHoca MakCUManH1X 1 MUHUMamHUX
npoTtuuaja Ckpanexa y nepuogy 1961-2000/

Fig. 38. Comparison of relation between maximal and minimal dis- 80
charges of the Skrapez River in the period 1961-2000

Cn. 39. Mnactenunuym y MNoxewwkoj kotnnHu (poTto: M. Munmsojesuh)/ 83
Fig. 39. Greenhouses in the Pozega valley (photo: M. Milivojevi¢)

Cn. 40. KpmBa BepoBaTHONhe nojaBe BeNNKNX Bofa peke CKpanex

(Moxera)/ 36

Fig. 40. Probability curve of maximal discharges for the Skrapez River

in PoZega

Cnuka 41. Kpra BepoBaTHohe nojase manux Boga peke Ckpanex

(Moxera)/ Fig. 41. Probability curve of minimal discharges for the 88
Skrapez River in PoZega

Cn. 42. OgHoC NagaBriHa 1 BUCKHe oTruUaja go npoduna MNoxera y

nepwuogy 1961-2000/ Fig. 42. Precipitation — runoff relationship up- 89
stream from the Pozega cross section in the period 1961-2000

Cn. 43.3arahetba peuellyxHuue (poto: M. Munnsojesuh)/

Fig. 43. Water pollution of the Luznica river (photo: M. Milivojevic) 92
Cn. 44. Kapta epo3uje cnua Ckpanexa (npema P. Jlazapesuhy, 1983)/

Fig. 44. Map of erosion in the Skrapez River basin (base: R. Lazarevi¢, 95
1983)

Cn. 45. MNonnaee y gonuHun Knagopy6e (poto: J. Kosauesnh)/ 08
Fig. 45. Floods in the Kladoruba River valley (photo: J. Kovacevi¢)

Cn. 46. Yecma Ha Taopckom Bpeny (doTo: M. Munusojesuh)/ 08

Fig. 46. Pipe at the spring Taorsko vrelo (photo: M. Milivojevic)

Cn. 47. YpeheH Tok Ckpanexa y Kocjepuhy (doTo: J. KoBauesuh)/

Fig. 47. Channalled riverbed of the Skrapez River in Kosjeri¢ (photo:J. 103
Kovacevic)

Cn. 48. Knncypa Jlntuue (noTeHumanHa nokauuja 3a n3rpagmy

akymynauwmje) (poto: J. KosaueBuh)/ Fig. 48. The Litice gorge (potential 103
location for accumulation) (photo: J. Kovacevic)

Cn. 49. 3D mopen cnusa Ckpanexa ca noTeHuujanHUM akymynasujama/

Fig. 49. 3D model of the Skrapez River basin with potential accumulations 105



131

SUMMARY

Analyses of the water amount of the Skrapez River basin obviously show
that water amount flowing through riverbed is decreasing. The main reason is
decreased amount of precipitation in the last ten years of the research period
(1991-2000). Relativity of water amount is also obvious: the total amount of
water in Skrapez River basin is large in comparison with, for example, rivers in
Sumadija region (central Serbia). However, such water amount does not pro-
vide enough water amounts during the year (especially in summer), although
floods are not rare. Regarding the variation coefficient (0.30 in Kosjeri¢ and 0.35
in Pozega), Skrapez belongs to the rivers of mild discharge oscillation. However,
maximal monthly differences are higher: 0.78, in Kosjeri¢ and 1.04 in Pozega.
Absolute amplitude in Pozega is 312.85 m3/s and the relation between the ab-
solute maximum and minimum discharge is 1:2086.7. Apart from the Skrapez
River, water regime of its bigger tributaries has been studied more in detail.
With the maximal discharge in March and April, and minimal at the end of sum-
mer and beginning of autumn, Skrapez and its tributaries belong to the rivers
of pluvio-nival regime of medium continental variant. All these facts, as well
as higher part of surface runoff (61%) in relation to underground runoff (39%),
contribute to outstanding torrential character of the Skrapez River. Differences
between years in regard to water amount of the Skrapez River could be con-
siderable. While there are very watery and very dry years, there are also cata-
strophically dry and catastrophically watery years. Skrapez is a river with certain
“irregularities’, meaning that sometimes there are greater maximal waters up-
stream than downstream, as a consequence of anthropogenic influence, high
water flooding and geological structure. Except the mentioned bigger surface
runoff, another unfavorable water balance characteristic is also small runoff co-
efficient in the Skrapez River basin (only 28%).

All these data and the increasing needs for water point to the need
for the appropriate solutions to the mentioned water management problems.
With antierosional works and construction of “Se¢a Reka” and “Bjeloperice” ac-
cumulations, part of these problems would certainly be solved. However, it is
necessary to foresee positive and negative aspects of “Seca Reka” accumula-
tion, especially with regard to decreasing population in majority of settlements
in Kosjeri¢ municipality. Majority of rural setlements in the SkrapeZ River basin
are supplied with water from the local springs and local water supply systems.
In order to decrease erosion and sediment deposition, special attention should
be given to biological protection measures (forestation, forests amelioration,
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grass overgrowing, pasture amelioration). Just after these measures, building
of accumulations and other technical measures and protection forms of ero-
sion and torrential flows could be done.

Unfortunately, similarly as 28 years ago, when V. Ranitovi¢ (1981) and I.
Misailovi¢ (1981) treated hydrological and water management problems in the
Skrapez River basin, we can conclude that this basin still lacks the conditions for
its substantial economical usage. The Skrapez River and majority of its tributar-
ies still have torrential character, water level amplitudes are high, riverbeds are
unregulated, sediment production is considerable, and all of that lead to unfa-
vorable water balance. In order to speak about rational usage of the Skrapez
River, it is necessary to fulfill certain conditions, which at first means riverbed
and basin regulation.

Considering the fact that in previous studies the Skrapez River basin
and river regime have been researched in segments, the aim of this work was
to make a complete and applicable hydrological study. Usage of vector and
raster geographical information system and suitable software has been of con-
siderable importance. Vector GIS with Microstation and Geomedia software was
used for digitizing of all river basin elements of interest (geological, geomor-
phological, pedological, hydrological), and for getting their morphometrical
and morpho-hydrographical indices as well. These softwares were also used for
maps creation. Raster GIS with software Idrisi was used for generating digital
elevation model with a grid resolution of 100 m. Afterwards, with previously
confirmed high correlation between elevation and precipitation, we got pre-
cipitation data for each pixel (100x100 m), which was used for getting spatial
distribution of precipitation, map of precipitation, and for estimation of aver-
age precipitation for the whole river basin and any area of interest inside the
river basin. Precipitation modeling on monthly and seasonal level could be
subject to future research. Results of such researches should demonstrate the
advantages of applied model on mentioned levels and differences between
modeled and measured values.

High resolution of spatial data like precipitation has many potential ap-
plications in natural resources management, because such database could be
used in researches which treat natural potentials. Average annual precipitation
values for certain areas could be used for discharge calculation in sub basins
where no hydrological measurements are carried out. Using precipitation data
for the Skrapez River sub basins and the method of regional analyses of runoff
depending on precipitation, data of water amounts of the Skrapez River tribu-
taries were estimated, which should make water management problem solving
much easier.
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In solving these problems, except accessible data (Republic Hydrome-
teorological service of Serbia, The Military Geographical Institute, Geological
and geophysical research institute, Faculty of Forestry, Institute for the devel-
opment of water resources "Jaroslav Cerni"), creation of the information system
(IS) of the Skrapez River, which has already started, will be of great help.
Presented hydrological study, and methods applied during the river basin and
river flows research, could be used as a model for similar researches. Using
modern technologies, we can get more precise data more quickly. Data base
enlarging and creation of more complex geographic information system could
be set as the next goal, which would make future hydrological researches con-
siderably easier.

In this research, it was necessary to use more precise data in compari-
son to those we can get in publications of public services (Republic Hydrome-
teorological service of Serbia). Determination of precise positions of precipita-
tion measurement stations, as well as a number of discharge measurements
have been carried out during the fieldwork. Fieldwork measurements and com-
puter modelling open the possibilities for collecting data and application of
new research methods in cases when there are no data or they are not precise
enough.
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