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JbUJBAHA TABPUJIOBWh

O PEXKUMY BEJIMKHUX BOJJA PEKA KOCOBA U METOXHMJE

Canpukaj: Ilpumepuma ca KocoBa m MeToxmje ce NOKyWIano yKa3aTH Ha Heke mpobieMe M3 JOMeHa
xuaporeorpadcke pejoHu3anyje. BoxHu pexxuM peka, moceOHO (a3a BEIHKUX BOAa Koja Jaje MeyaT TOM PEXHMY,
TeMa je TOTOBO CBUX HMCTPaKHBamba Koja TPETHpajy BoAgHe pecypce cimBoBa. OHO mro, MehyTum, HHje 1o cana
MOCTHIHYTO, TO je YHHBEP3AJIHO pelliere KOjuM OH ce M3BpIIIIa Kiacudukanuja peka mo oBoj ocobunu. Ha oBom
IpHUMEpy Ce MOKa3yje Kako M HEKH CTaphju METOIHM, 3aCHOBAHM Ha I'€HETCKOM pallwIamkHBalby XHAPOrpama H
riaobanHor Cy THIA, UCTO Ka0 M HEKH HOBHjH, Ca MHOIITBOM KBAaHTHTATHBHHX OJPEIHHIA W PErHOHAIHOT
HPUCTYyIIa, He MOTY ca noy3ziaHomuihy J1a 0JroBope Ha CBE M3a30Be Koje COOOM HOce peuHH pexumMu. OBUM pasiomM
ce yKasyje U Ja Cy OCHM KIMMAaTCKHX, oporpa)ckux n GH3MOHOMCKHMX OCOOMHA CIIMBOBA BEOMa BaXKHU U IIEPHOAN
o0Opazie mojiaTaka M aHajM3a I10je[JMHAYHAX YHYTaproIUIIBUX Cepuja MpoThuaja. 3a Oyayhe ucrpaxupame ce
npernopy4dyje ¥ AMCKpeTH3aluja Ha BpeMeHCKe Iepuose kpahe of jeqHor Mecena, Kao U eMMMHHALMja eKCTPEMHHX
BPEHOCTH MPOTHI[Aja Y TyTOTOJHIIEM HU3Y.

Kibyune peun : KocoBo n MeToxuja, BOJHU PEXHUM, BEJIMKE BOIE, METOIH, PSjOHHU3ANHN]a
YBoa

JenHO o OCHOBHMX TNHTama Kojé Ce IIOCTaBjba IIPU  PETHOHATHHM
XHUIpOreorpadcKuM HCTpaXMBakbUMa jecTe PeKUM peke, a Y OKBUPY Iera OHaj BUI KOjH Ce
OJJHOCH Ha PEIOBHE YHYTAaproAWIIELE NPOMEHE HHUBOA BOJE M IHHXOBE OCOOMHE - BOIHH
pexuM. [To cBOM 3Hauajy U 3aCTyIUbEHOCTH y M3Yy4aBamby OH je OCTa0 U CHHOHMM PEYHHX
pekuMa, He yMamyjyhiu MPUTOM YOIy HH OCTaJUX MHETOBHX €JIeMEHaTa, TEPMHUKOT,
XHIPOXEMHJCKOT M PeKUMa HaHoca. [loceOHy Ba)KHOCT My Jaje YMIbCHUIIA Ja je OBaj HaIll
MIPOCTOP yMEpPEHHWX IIMpUHA HM3Y3€THO KOMJIEKCaH y Torjeny neHHUCama Be3a Koje
0CTBapyjy KJIMMAaTCKe U XUIpO rojaBe. Ty ce Ha HajIIOTITYHUjH, aJTd U HajCYNITHIHUJU HAYuH
WCII0JbaBajy CE30HCKM YTHLAjH TEMIIepaType Baszgyxa W IaJjaBiHa HE caMO Ha BOJHA
CBOjCTBa PEYHHX CIIMBOBA, Bell M Ha IIENOKYIHY JIeNaTHOCT JbY/IH.

VY rpannnaMa Hame Jp)KaBe CHUTYpHO HE TOCTOjU TepuTopHja ciumyHa KocoBy u
Mertoxuju Ha K0jOj Ce TAaKO WHTEH3WBHO Nperumhy yTHUIaju pasauyuTuX (akTopa Koju
YCIIOBJhABA]y XHUAPOJOMIKE I0jaBe MO3HATE IO CBOjUM eKCTpeMHHM ocobmHama. Cymap
MEIUTEPAHCKUX ¥ KOHTHHCHTAIHUX YTHIIaja [0javaH je M3PasuTOM OporpadjoM, BUCOKUM
ob6oauum Ilpoknerujama, Illapom u KomaoHukom, kao W mpocTpaHoM MeToXHjcKOM
KOTJINHOM, OJTHOCHO 3apaBm-eHHM KocoBoMm. O BOAHMM peXMMHMa peka OBOT IIPOCTOpa je
IIHCAaHO Yy CKJIONMY XHWAPOJOIIKUX CTyAWja, Kopucrtehum ocmarpama BpIIEHa CPEeANHOM
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mporuior Beka. OBoM mpuimkoM he ce mcrahm HEKM HOBH JEeTajbil KOjU IPOHUCTHUY W3
oOpaje moaTaka o MpOTHUIlajy peka 3a cranaapauu nepuoxa 1961-90. ronuna.

AHanu3a noJaTaka ca XuAPpOMeTPUjCKUX CTAHMIIA

basa momaTtaka Koja je mociayuia 3a o0paay pekuMa je caurmeHa o 15 mpoduia
Ha KOjUMa IOCTOJM HAjIy>KH HH3 TOJUHA Yy OCMaTpamy BOJOCTaja (MPOTHIAja). Y HEKUM
cllyyajeBUMa je ToYeTaK Mepema OMO JieceTak TOJUHA JYKU Of MOTPEeOHOT, a y HEKUM je
HenmocTajajgo 1o 2-3 TOXWHE, Tako Ja je HMHTEPIOJIAlMjOM HHU3 CBEJeH Ha IOTpeOHH
Tpupeceroroquuikby. [lomro je 3agarak  OBOr paja aHaIWM3a BOJHUX PEXHMa,
JTUCKpETH3allija BPEMEHCKHX CepHja IoJaTaka O NPOTUIAjy je Tpebamo Ja yKake Ha
ocHOBHe (akTope (opMHUpama pazIMYUTUX XHUAporpama. 3aro cy H3zabpaHe MecedyHe
BpPEIHOCTH, MaKo moctoje modpu pasmosun (PKmekosuh H., 2006) ma Taj mepmoxn Oyme u
Hekonmko myTa kKpahum (mekaze). OBakBUM H300pOM ce XTeNl0 M3BPIUTH yrHopeheme ca
pe3ynTaTiMa HEKHX IPYTHX HCTpaXHBama Koja KoprcTe Mecedne nportuiiaje. Kpahe cepuje,
HApOYHUTO OHE Ca JHEBHUM BPEIHOCTHMA, 11a U CAMHMM IIMKOBUMA, Hajuemhe ce aHAIU3UPajy
y NpaKkTHYHE CBPXE W TO 3a CBAaKH CIUB IIOCEOHO, NPH YeMy je aHalIorHja H3JIHIIHA U
HETIPOIyKTHBHA.

Ta6ena 1. lMpoceunn Meceunu npoTunaju (m*/s) peka Kocosa u Metoxuje 3a mepuon 1961-90.

Peka IIpodun 1 I [ IV | vV | VI|VI|VII|IX | X | XI | XII |[Toxn
CurtHuma Hepnaxosar | 16,3124,5(22,9(17,7|16,0| 83 | 49 | 3,2 | 3,7 | 4,1 | 88 [14,0]|12,0
J1a6 Jlyxane 4416517672165 [34 (23|16 1,7]1,7]29]3,5]4,
Wo6ap Ipenes 11,5112,7119,0123,0{21,5{13,21 9,0 | 6,3 | 55| 7,6 |94 |[11,8|12,5
Wobap Jlenocasuh |33,9|49,4]53,0]|50,7|45,4(26,7|16,4[11,7[11,2{14,2|23,3|33,230,8
bun. Mop. J.Kopwm. 6,2 (10,011,177 |75 47|21 |12 ]|15]19|3,7|57]53
Kpusa Homoposue] 3,6 | 72 173 |5716,0 (351,607 | 1,1 [12]25]38]37
Kinna Kiuna 2,1 {30(25(25(122(10]06]03]05]05]|13]19]1,5
Ileh. Bucr. Tleh 35139160 (136]169]79 |34 |19 |24]33]55]|5,0]6,1
Jeu. Bucrp. Jleuanu 2312532 (7212381 32|16 |1,8]26]|33]|28]42
Epennk ‘Bakosuria 23,2126,0(16,613,5|11,0( 59 | 2,1 | 1,5 | 3,1 | 49 [16,7(24,0]|12,4
ITnaBcka Ophyma 47 (55166 (89 (12878 (30| 15|16 (20|49 ]|48 |53
[pu3sp. buctp. | puspen 3,1 133(39|56(826,1]29]18]|1,6]2,0]38]34]3,8
Jlenenaig Ben. Jauk. | 9,9 |12,0[14,3|144|14,6[11,2| 64 | 32 | 3,1 |42 ]6,7 929,
b. Ipum Kmy3 25,4(32,2(29,0/39,4143,9123,5| 9,7 | 5,6 | 9,1 |12,3]23,5]26,5]23,3
b. Ipum Bp6uuna 71,686,6|71,8]81,8/90,8|55,0(23,9[13,5[21,9[28,9|57,8|75,2|56,6

OBuM mpodunrmMa je oOyxsaheHa IeloKynHa npoydaBaHa Tepuropuja (b. dpum,
Jlemenan, b. Mopasa u M0bap), anu ce ancoixyTHE BPETHOCTH IMPe MOTY HCKOPHCTHTH 3a
Ipoy4aBame OminaHca Hero pexxuma peka. la 6u ce mocTHrio oBo Apyro kopucrtmhe ce
MOJJall NCKa3aH! OJHOCOM IPeMa CpPeIhErOANIIIHEM NPOTHIAjy (Cp.MecC./Cp.TOL.).

Beh no BpegnocTrMa u3 Tabene 2 ce MOXKe 3aKJbYUHTH Ja Paclopesd OTHIama Io
MecelMMa HHje jeJUHCTBEH M Ja IOCTOje 3HadajHe pasiiKe y BPEMEHY I10jaBJbHBamba
EKCTPEMHHUX CE30HCKHX MPOTHUIIAja, HAPOUYUTO MAKCHUMAJIHHX (PElIOBHHX IOBOJAAMA, T3B.
BEJIMKUX BOJIa). JesiHa o7 mociequna Tora je u Ta, mTo peke nomyt Mopa u benor puma y
rpaHMIiaMa NMpoydaBaHe TEPUTOPHjE, ca PEIAaTUBHO MAaJIUM CIMBOBUMA, TOCEIYjy Ha3HaKe
pekUMa KOjU Cy OJJIMKa MHOTO BehMX CIHMBOBa, a KOMOWHAIMja Cy Pa3IHYATHX YTHIIAja
TOKOM BHIIIE MECELIH.

BomHu pexxumMu CBHX OBHX peKa ce MOTY CBPCTaTH y HEKoNHMKo rpyma. Hajeehe
pasnuke mehy BHMa Cy y BpeMEHY I0jaBJbHBamba IJIABHOI MaKCUMyMa, JOK C€ TJIaBHH
MUHHMYM jaBJjba Hajuemhe y aBrycry, a pehe y cemnremOpy. IIpeoj zpynu jacHo
n3auepeHnnpaHnx peKuMa IpUIaaajy peke Koje HacTajy Ha HajBummM estosuMa Lllape u
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Ipoknernja. Ox m3abpanux ciuBoBa oBAe crmanajy [lmaBcka peka, [Ipmspencka, Ilehka u
Jeuancka buctpuma. Mako cy aenoBu ucTor mpocTopa, oBa Tpyma UCKIbydyje Epenuk, kao
u Jlemenarir.

Ta6ena 2. IlpoTunaju pexa HCKa3aHU MOAYJIHO (cp.Mec./cp.roj.)

Peka Ipodun 1 11 m |1Iv |V VI |VII |VII|IX |X |XI |XII
CuTHHIIA Henaxosan | 1,35(2,03(1,90|1,48[1,33[0,69(0,41/0,26/0,30|0,34]|0,73|1,16
JIa6 JlyxaHe 1,081,57]|1,86]1,74|1,58|0,84|0,57[0,40|0,42|0,41 0,69 | 0,85
Wbap Tpenes 0,91]1,01]1,52]1,83|1,71]1,05]0,72]0,50[0,44 0,61 0,750,95
Wbap Jlenocasuh | 1,10]1,61]1,72|1,65|1,48|0,87[0,53{0,38[0,36(0,460,76 | 1,08
Bun. Mop. J.Kopm. 1,1711,89(2,11]1,47[1,43/0,89]0,40(0,220,29|0,35|0,69| 1,08
Kpusa Homoposre ] 0,99]1,96(1,99|1,56|1,62]0,95[0,43{0,19(0,29(0,33|0,67 | 1,03
Kiuna Kiuna 1,3611,94]1,61]1,66|1,42|0,68|0,38[0,21{0,33[0,35(0,82|1,24
Ileh. Bucr. Tleh 0,57]10,6410,9812,22(2,77]1,29]0,55[0,31[0,39[0,54|0,90 | 0,83
Jeu. Buctp. Jleyanu 0,5410,60]0,75]1,70(2,89|1,90|0,76|0,39]0,41|0,62 0,79 | 0,66
Epenux ‘hakosuna | 1,88]2,10(1,34(1,09]0,89(0,47(0,17|0,12{0,25]0,40|1,35|1,94
ITnaBcka Ophyra 0,88]1,04]1,24]1,67]2,40|1,45]0,57[0,28{0,30{0,38(0,91 0,89
[pusp. buctp. | [Ipuspen 0,81]0,87]1,02]1,47|2,15|1,59|0,77]0,46|0,43 0,52 1,01 |0,90
Jlenenary Ben. Jank. | 1,09]1,32]1,57|1,58|1,61[1,23[0,70{0,35[0,34(0,46|0,74|1,01
b. lpum Kmys 1,091,381,24]1,69(1,88|1,01]0,42[0,24[0,39{0,53(1,00|1,13
b. pum BpOHuna 1,26 1,53 (1,27]1,45[1,60/0,97|0,42(0,24|0,39|0,51|1,02]1,33

Cauka 1. XuaporpaMu mapcKuX U MPOKJIETHjCKUX peKa
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OHO mTO OBE peKe M3[Baja O OCTANUX je M3Pa3UT MUK KOjU CE€ KOJ CBHUX jaBJba y
Majy ¥ OH YMHHM IJIaBHH MakCUMyM OTHIAama Boga. Hacraje HarmuMm TOIUbCHEM CHera Ha
IUlaHMHaMa U Gopmupa npoTuiaje Koju cy 3HatHo Behu oxn cpenmeroaumimux (2.15 myra
kox Ilpmspencke no 2.89 myra Behm konm [ewancke buctpmme). To m jecre ocobmua
BHCOKOIUIAHMHCKHX CJIMBOBA, a OBH Cy YIPaBO TaKBH: Cpelba HAIMOPCKAa BHCHHA IO
MepHux npoduna [Tnascke je 1497 m, [Ipuspencke 1377 m, [lehke 1676 m u Jleuancke
Buctpurie 1671 m (OKuskosuh H., 1995). Yaeo majckux Bojga y TOAMIIEKEM OTHIAJY je
m3pas3ut (kpehe ce ox 18% kox [Mpuspencke mo 25% koxn Jlewancke buctpuie) u y Hammm
yCIIOBUMA C€ TaKaB IIPUMEpP BUILE HUTAE HE MOXKE CPeCTU. ATIPHIICKE M jyHCKE BOJE CYy IO
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3Ha4yajy Ha apyroM u Tpehem Mecty, mpm deMy cy MehymecedHe pasnmke ca mHMa
CyCeIHUM MecenuMa Takohe Bpio Benuke. CBe 0BO yKa3syje Ha OBOAAH KOjH Y TOKY Ta TPH
Mmecena u3Hece u npeko 50% roxummux Boga (. bucrpuma 54%). C o03upom Ha TO na
yuTaBa MeTOXHjCKa KOTIMHA TPHUIAAa MEIUTEPAHCKOM IUTYBHOMETPH]CKOM pEXHMY, Ca
MaKCHMYMOM y HOBeMOpY U nenemOpy, To ce Hajpehu Jeo nposehHuX Bojia OBHX CIIMBOBA
(dbopMmupa o7 cHeXHHUIE. AKO Ce 3Ha jOIII U TO JIa Cy OBE OOJIaCTH ca HajBHUIIC MaJaBUHA y
Cp6uju (BpxoBu IIpokneruja npemarryjy 2000 mm), oHAa U He Yy/ie OBaKO U3Pa3UTE BOAE
Yy BpeMe oTamama cHera. Tpebamo Ou HariacuTu Ja ce MoJaly OJHOCE CaMo Ha JEJIOBe
NIPUKa3aHMUX CIMBOBA Y M3BOPUILTY, 10 MEPHUX Npodwiia, a 1a Cy HU3BOIHH JICIOBH JOJIMHA
YIJIaBHOM YCKH, ca MaJIUM MaJ0BMMa 10 AHYy Metoxujcke koTinune. To ce mocedHo oxHOCH
Ha [lehky u [leuancky buctpuily Kom Kojux cy XHAPOMETpPHUjCKE CTaHUIE yaajbeHe 1mo 30
km on muxoBux ymha y benn [pum. [loBpimmne cinBoBa OBHX peKa Koje 3aTO HHCY
aHanmsupane m3Hoce 240 u 164 km’. Ca muma (ymhe) BomHM pexXuM OBHX peKa ce JTOHEKIIe
Melba M OTOIUbEHH CHEr HajHW)KUX JIeJIOBa CJIMBAa, KOjH je NpBU “Ha yaapy”’ TOIUIHjer
MEINTEpaHCKOT Baszayxa Beh y ¢ebpyapy, moBoam 10 HemTo BHIMX (eOpyapcKux,
MapTOBCKHX M alpHICKHUX BOJa HETO IITO je TO MPHKa3aHo Ha ci. 1.

VYrumaj Jaapanckor Mopa ¥ MOp}oJOorHja OBOT TEPEHA je MPECyAHa Y 00jallbemy
pasrKa Koje MoCToje Ha BeoMa MaJIoM pacTojamy. Haume, mpasaiy npyskarmba JOJIHHE J0MET
Jlpuma KojuM CTpYjU BJIQXXHHjH W TOIUIMjH Ba3QyX TOKOM 3HMME je TakaB Ja Mpenasu y
Meroxwujy HajkpahuM myTem, mpeBojeM MopuHa (oxo 600 m), n3a3uBajyhu Torsbeme cHera.
[pBu cyocnue benor Jlpuma msnoxkeH Tome je EpeHuk, U TO Tako &a y3jiasHe CTpyje y3
JyHMUKy IUTaHWHY, €KCIOHHMpaHy Ka jyrOMCTOKY, /10 F€rOBHX HAjBUINMX J€JI0BA MOKPEHY
roToBo cBy cHexHumy Beh y ¢ebpyapy. Mako ce ocnmama Ha HCTH, HajBHIIM BpX
[Ipoxnernja, Bepasurty, lewancka buctpuna nma normyHo apyraumju pexuM ox Epennka,
a HapounTo je To youwbnuBo kox llehke Bucrpume. OBa nmBa cimBa cy myOoKo ycedeHa y
[Ipoknetnje, ann W M30J0BaHA YCKUM KIHCypamMa Ka MeETOXHjH, OJHOCHO BPXOBHMa
Bepasunie, boruhernne n Kompueanka. OcuMm Tora, M3NMa3HHA NPOPUIN OBHX JOJIMHA Cy
HHBEPCHO OPHjCHTHUCAHM Ka CMEpy KOJUM Hajjakiine monupy yTumaju ca Jaapaxa. OBu
3aKJby4lld BaK€ U 3a 1I1apcke ciauBoBe, Ilpuspencky buctpuny u IlnaBcky pexky, ¢ TUM IITO
ce KOA BHUX oceha Majo jaun yTHIaj Mopa, Ia Cy W 3MMCKE BOJIE Malo BHIIE, OJHOCHO
pactyha rTpaHa XxwuaporpamMa HMa paBHOMEpPHHjU MeljyMeceyHHm mopacT [0 MajcKor
MaKCHMyMa.

Pexe koje HUCY aHaJIM3UpaHE a NPHUIANAjy OBOj I'PYIIH Cy M OHE Koje Iojiase ca
ceBepoucroka [Ipokieruja (XKimed, Mokpa 'opa), a To cy u3Bopumnu Tok benor [puma u
mBerosa JieBa npuroka Mcerouka peka. Mako cy oHe ekcrioHMpaHe Ka jyry, HarjId Iopact
BUCcHHE OBuX cimBoBa Ha [lehkom Ilonmropy omemoryhaBa Op30o Tomubeme cHera Kpajem
3ume. Ko 0BHX peka je jomr youeHO M TO Aa MOCTOjH BEJIHKO HEMOAyAapame MOI3EMHE H
TIOBPIIMHCKE BOJOJCIHUIE TpeMa ciuBy MOpa, umje ce BoAe MPEMEmTajy Ka jyry, Tj.
Metoxwuju, a TO ce yIIaBHOM JelIaBa y BpeMe OTalama CHera Ha BUCHHaMa mpeko 1500 m,
OJHOCHO y anpmty 1 Majy. Ca mapcke cTpaHe, Hako HeMa Meperha, MOXKE C€ IPETIOCTABUTH
na ocuM Ha [Tpm3penckoj buctpurm u [1naBckoj penn kacHu nponehHr MakCHMyM MOXKe J1a
ce jaBM caMO Ha HEKHMM JIeBUM Npurokama Toruyre koje u3Bupy Ha Jesepckoj u JKap
miaannu (JIemancka p., Kopumika).

Kon cBux peka oBe Tpyle jecermd MaKCHMyM I[aJlaBUHA ce MaHudecTyje
CeKyH/IapHUM IIMKOM Ha Xuiporpamy. [lopact BomHOCTH je Beh oumrienan u 'y okroOpy,
aly CBOj BpXyHall noOWja y HOBEMOpY, Y BpeMe HajjauMx KHIla, Kaja ce MpHOimKaBa
roauumeM npoceky. Beh kpajem Tor mecena, a morotoBo y JaeuemMOpy M jaHyapy, cleau
T1a/1 BOJIOCTaja KOjH je Mocieuiia TOMIIama BOJe y BULy CHEra.

pyeoj epynu pexrma NpHUIaajy peke Y9uju cIMBOBH 3axBarajy HajBehu neo Kocosa
n Meroxuje. To cy neBe mpuroke bemor [puma, Knmna, Mwupyma, Tommyra u mame
mpuToke ca MumiraHoBIa, Kao [eo cimBa JagpaHckor Mopa. LIpHOMOpCKOM CIUBY MpHUITanajy
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Curanna, nputoka MOpa, xao u xumporpadceku cucteM bunauke Mopase. Mako Hema
HojlaTaka, HajBepoBaTHHjE a oBAe cnajga 1 Hepoxumka unje Boge oanase y Erejcko mope.

Ciamuka 2. Xuaporpamu peka nenrpaasor Kocosa u Meroxuje

Qm/Qg
2,5
—o— Kimna (Kimna)
—&— Curnuna (HeznakoBsair)
21 —a— bun. Mop. (. Kopm.)
e Cp. TOJ.
1,5 -
1 4
0,5 -
0 T T
X XI XII 1 II 111 v \'% VI Vil VI IX

CBe peke oBe Ipyle nMajy MpocT XHAPOTpaM, ca jeJHHM MaKCHMyMOM H jeIHUM
MHHUMYMOM. 3ajeIHHYKa MM je, TOTOBO MICHTHYHA, pacTyhia rpaHa rOAMIIEE PACIOeNe
BOJa, KOja TIOYHE-E O] OKTOOpa M BpXyHar goctmke y dhedpyapy. [IpasmmHe mehymeceune
MIpOMEHEe JOHEKJIe HapyIlaBa jaHyapcKa CHEXXHa PEeTeHIIHja, a CBE O e KHIIa jeé OCHOBHHU
W3BOP BOJOHOCTH OBUX peka. HakoH Tora, y ¢eOpyapy, mpomop TOILIHjer Bazayxa M3
Menautepana nonuHoM [lpuMa JIOBOJHM 10 YIUIMBAa CHEXHHIE, M TO 3HAYajHUje LITO CY
CIIMBOBU OJIDKH 3amaay. Tako OHH, KOjU Cy MpBH Ha ynapy, Torutyra, Mupya u Kiuna, a
nMajy HajBehe pactupocTtpameme y mojacy ox 400 mo 700 m, Hario mosehasajy otnname. C
003MpPOM Ha TO JIa UM OCTaje Maji0 CHEra Ha HAjBUINKM JCJIOBHMA CJIMBA, a Ja j& TO IMePHO/T
ca Maio mnajaBWHa (CEKYHAapHU MUHHMYM), MapTOBCKE BOJE Cy 3Ha4ajHO HIKE HETro
npeTxoHor Mecena. Beh ucrounuje, y cnuBy CUTHUIIE, Ta pa3iinKa HHjE TaKO U3pa)keHa, a
OCHOBHH pasiior cy Boje Jlaba koju ydectBuje y mportuuajy Cutnune ca npeko 30% wu
JI0Ja3K ca BUIIMX JienoBa KomaoHWKa, ca HajBUIIUM BoJamMa y MapTy. 3aTo Cy pasilhKe
usmely pebpyapa u mapra Ha CutHuim ko1 Hemakopia Bpiio Maie. Mcro o0janimeme BaKu
u 3a burauky MopaBy, ¢ THM IITO je MAPTOBCKH YTHUIIA] 3HATHO jaud (ACTOYHHjHU W BHIIH
CJIUB), Te TpeBasmuia3u ¢eldpyap. VineHTn4aH je XuaporpaMm U BEroBe JIeBe, Haj3HAYajHU]jC
nputoke, Kpue peke. Beh y anmpuny m Majy Benumke KOJMYHMHE BOAE €€ TpOLIE KPO3
BEreTalljy Mako ce KHIle MojadaBajy. YIpaBo 3aTo, a W 300T 3a0cTajor cHera Ha Behum
BpXOBUMa, ampwi je CBy/Ja HEITO BOAHWjU of Maja. Ca OBHM IOCIEAUM MECEloM ce
3aBpIIaBa HAAMPOCEYHa KOJMYMHA BOJE y TOKY T'OJMHE M CIEAW HArlli maj y jyHy, 0e3
003upa mITO je TO Mecell ca HajBuIle Kuiie y ciuBoBuMa CutHuie u bunauke Mopase (y
Meroxuju je HemTo Apyraduju pexum). [Ipocedne MakcuMaliHe BOJE HAjBOJHUJUX MECEIH
(pebpyap, mMapT) cy oko nBa myTa Behe 0] CpelmEroUIIBbUX BOAA, JOK OHE HajHIKE Y
aBrYCTYy CIajajy Ha lbUXOBY YETBPTHHY.

Tpehoj epynu pexuma npunaga Voap, koju oaBoamaBa ceBepHe jgeioBe Kocosa u
Merox¥uje U Ha TOj TEPUTOPHUjH je TpaH3UTHH ToK. [Ipuma camo jeaHy Behy nmpurtoky, a To je
CutHuna. BoyomepHe cranumIie ca nmoy3gaHuM IEpUOJIOM ocMarpama cy Ilpenes, HU3BOIHO
on Opane ["azuBoze, a npe yurtha Curaune, u Jlenocasuh, HakoH ymrha ucre.
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Cauka 3. Xuaporpamu Uopa na repuropuju KocoBa u Meroxuje
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OnMmax je yOwbHBO Ja Cy XHOPOTPaMH BPIIO CIMYHH, and Aa moctoju “dazHa’
pasznuka Mely BHMa, Tpajama jemaH Mecell, M3paxeHa y mepuony ¢ebpyap-ampun. o
[penesa je Mbap mpaBa IIaHWHCKA peKa, ca paclioHNMa BUCHHA Y ciuBy ox 540 mo 2400 m
(Xajna 1 XKibe6). CHexxHa KOMIIOHEHTA y HeTOBOM XPambeby je JOMHHAHTHA, AU HUje TaKo
U3pakeHa Kao KOoJ| CyCeJIHUX ciuBoBa ca cynportHe crpane [Ipoxnernja (Ilehka, /euancka
Buctpuua). Passor je taj mTo jeBa gonnHcka ctpaHa MOpa nMa mamy BHCHHY, padyhenuja
j€ M 4MTaB CIMB HHUje TaKO M30JI0BaH Kao KOJ IIOMEHYTHX peka. Ty oramame cCHera NOYHe
panuje, Beh y mapry, kaja mpoTHUaju IpeMallyjy cpelmeroauinme Boje 3a 50 % (kox
Buctpuiia je To Ha HUBOY MPOCEYHUX TOTUINLUX BOJAA). MaKCUMyM CIICAM TEK y alpuiy,
JacHO je M3paXEH M XparbeH YIIaBHOM CHE)XHHIIOM Ca JeCHE, BHIIIE, MPOKIETH]CKE CTpaHe
cimBa. TpeHp ce HactaBjba My Majy, NMOTIOMOTHYT KHIIaMa Koje cy y To J00a
HajydyecTaldje W HajUHTCH3WBHHjE, M Cy M Tryounu HemTo Behm ycien esarmo-
Tparcnupanuje. OBO HOCIeke, Ka0 U HCUPIUBCHOCT CHEXXHULIOM, TOBOJM A0 TOra 1a Cy
jYHCKe Bofe jemHake (heOpyapCKuM, Makie HHCKE Cy, MaKo je jyH Mecell ca IIOMjeTHAaKO
rmagaBuHA Kao ¥ Maj (o 80 mm Ha kumomepuma Pubapuh 685 m H.B., bpmak 1060 m H.B.).

Anammza xumaporpama Ha npodmny Jlemocasmh ykasyje Ha YTHIQ] KOjU BpPIIH
Curanna Ha Mbap. ¥V cTBapu, MOXe ce TIOCTABUTH U NMUTame KOja peKka Ha Kojy Bpmu Behu
YTHIj, jep HAa MECTy Chajama MMajy MOJjeHAK TOAMIIEM mpocek (oko 13 m’/s). Ilra
Buie, ciuB CUTHHIE je Ha McToM MecTy 2.4 myTta Behu o cimBa M6pa (2860 : 1200 km?).
To jomr ykasyje n Ha TO Aa cy 3a yIpaBO Ty BPEIHOCT YCIIOBU OTHIama y ciuBy CUTHUIE
HETIOBOJBHHjH HETO y CIIMBY ropmer MOpa. 300r cBera Tora pacro/iena BoJa 1o MecerimMa je
y JlemocaBuhy xomOuHanuja oBa nBa pexnma. Ha Harmu nopact y ¢gebpyapy yrudy Boxe
CuTtHHIle, 2 MAKCHMYM Y MapTy HacTaje IMoJ BUXOBHM IOJjSIHAKHM YIUTHBOM (IIPH 4eMy
cy tama Boge CurHHIE y omagamy, a ropmer MOpa y mopacry). Beh y ampmmy, xoju je
TOTOBO TIOJj€THAKO BOJIAaH Kao ¥ MapT U pedpyap, npeosinal)yjy Boae u3 m3Bopumra Mopa, y
KOjeM je Taja BpXyHaIl oTamama cHera. Maj je TeK HEIITO Mame BOJaH, ca MPOTHUIajuMa
Koju cy 1.5 myta BehM oX TrOAMINEET, 2 MOPEKIO UM je Y 3a0CTAIIOM CHETY ca CeBEpPHHX
[MpoxyeTnja M KuIIaMa Koje Cy TajJa JOMHUHAHTHE Y YHUTABOM CIHMBY Y3BOJIHO O]
JlenocaBuha. Moxe ce pehin na Beh on anpuna cunasHu TpeHz npotuuaja y JlenocaBuhy
BpJIO JIENIO TIpaTu ucre TeHjaeHuuje Ha CutHuiM U ropmeM HMOpy. OHO mTo ce jour Moxe
YOYHTH je J1a Cy U JyHCKE BOJIC YIIIABHOM II0J YTHIAjeM Boja ropier Mopa, anu cy one Beh
Ta/la UCIOJ TOJIUIILET ITPOCeKa.
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OBuM KpaTKuM Mpuka3zoM je oOyxsaheH Hajpehu Opoj peka Ha TepuTopuju Kocosa u
Metoxuje. MeljyTumM, TIOCTOjU jOIII HEKOJIMKO CIy4ajeBa, YIJIABHOM TPaHWYHHUX CIUBOBA,
KOJ KOjuX crermu(puyan ycloBH MOAW(DUKYjy MpHKa3aHe pexume. 300T jeAHOT Ol HHX,
Epennka, Hajnpe he oHm OuTH mpencraBibeHH, a 3atuM M Hajeha mel)y MeToxujckum
pexama, benu [pum.

Cuauka 4. Xuaporpamu Epennka, Jlenenua u Jlada
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Hako cy XxumporpamMu OBUX peKa Hau3IJIeI jeJHOCTABHHU, Ca M0 jeJHIUM MaKCHMYMOM
U MUHHMYMOM, y CYHNITHHM TO HHUCY U MOCIEQMIA Cy Kako MOP(QOJIOUIKHX, Tako H
oporpad)ckux U KTuMarckux (akropa. 13 rpyme ce moceoHo usaeaja Epenuk. OHO 110 yeMy
je oH jenuHcTBeH y CpOUju Cy BEMKE BOJE KOj€ HACTAjy MOYCTKOM 3UME, a 3aBpIIaBajy ce
KpajeM MCTOT TOIMIIer 100a. MeljyTuM, mopacT BojJa je YOWhHB jolI KpajeM OKToOpa, a
HApOYHMTO je WU3paXeH y HOBeMOpy, TOKOM MaKCHMaJHUX TOJUIIBUX IaJaBHUHA.
CpenoseMHH yTHIajU ce HAcTaBJbajy M y JEHeMOpy, ca jeIHaKoM KOJMYMHOM I1aJaBHHA,
HajIpe y BUIY KHIIe, a 3aTUM U ca cHeroM. Boge je Beh Tonmko y Tiy mpu kpajy roauHe 1a
ce CHeXHa peTeHIja oceha Tek y jaHyapy, aju TeK TOJIUKO JIa YCIOPH HATI| IOPacT HABOA
BOJC M 3aJpKH Ta Ha BHCHHH NPETXOIHOT Mecena. OHO INTO 3aTHM CICIOH j€ yIpYKESHH
YTHIIa] TOIUTHjET Ba3AyXa ca jyrosamajaa, KOju OTama CHET, W KHIIe Koja je 10 KOJIHYMHU
jeAHaka jaHyapckuM nanaBuHama. Taj Gpedpyapcku MakCUMYyM je JIETO U3PaKEeH U MPOCEYHO
je aBa myTa Behu ox cpemmeromummer NpoTHLaja. biark mpenas ka JeTHeM MHHUMYMY
Epenux Hema, Te Kol mera cliely KOHCTaHTaH I1aj BOOHOCTH (Beh y anpmity je Ha rpaHdIM
cpemmux Boma), mpalieH HCTUM TEMIIOM CMamekha MagaBuHa. OBakaB jCIUHCTBEH
XHIpPOrpaM Ha HAIIUM MPOCTOPHMMA IMOCIACIUIA je 3APY)KEHOT YTHIAja KIUMATCKUX U
oporpa)cKHX yCIIOBa, aJld ¥ reorpad)CKOr MoJIoKaja U eKCIO3HIIH]E.

Haxko ce makcumyM Boza Ha CUTHHIM jaBiba y QebOpyapy, kao u Ha Epenuky, mehy
BHUMa CE jaCHO youaBa pasiiiKa u3a3zBaHa MHOro BehoM xonTuHeHTanHomhy npse peke. Jlok
Epenuk kpajem Tor Mecena u noueTkoM cieneher ynasu y 3aBpiHy ¢asy BeTHUKHX BOAA, HA
CUTHHIM OHA TeK MOYMIbe. JeaH oJ] IIaBHUX pasjiora je ynpaso Jla0, ieHa JecHa pUToKa,
koja ca Tpehunom Boma CHTHHIE YYecTByje Yy OTHIABbY HAjUHTEH3UBHHjC Y MapTy H
anpuiy. To je mepuon Hajuemhnx Makcumyma y CpOuju 1 mociieania je oranama CHera y
OpICKO TITAHWHCKUM CIHMBOBMMA. Ha 0OBOj pemm cy W Majcke BOAE BHCOKE, IMOJjeIHaKe
(debpyapckiM, a W3a3BaHE CHEXHHIIOM ca KomaoHWKa W KHWITHUIIOM Koja je y To moba
Hajydectanuja. VcmonmpoceyHe TOANIIRE BOJIE CE jaBJhajy T€K y APYroj MOJOBHHU jyHA U
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TO CMameHe Yy ONHOCY Ha NPETXOAHH Mecel m3Hocu ckopo 100%, mTo je m Hajseha
Mehymeceuna npomeHa.

3a xumgporpam JleneHia Ou ce pekio ja je jeAHOCTaBaH, ajll CE M3a T HEroBe
JETHOCTaBHOCTH KpHje MOX/Ja W HajHEOOMYHH]H paclope]] OTHUIama BOAA Y TOKY TOIUHE.
Otuiaju koju ¢y Behn o7 MpoCEeYHHWX TOMUINLUX TPajy O AeremMOpa 10 MoyeTKa jyia.
Melhy mrMa HeMa HEKMX BEJIHKHX pa3idKa, a BEJIMKE BOJE KOje ce jaBibajy o (ebpyapa 10
jyHa UMajy CBOj MAaKCHMyM TOKOM TPH y3acTOIHA Mecella, OJf MapTa J0 Maja, ca TOTOBO
WICHTUYHUM BpeqHocTUMa (TEK Cy 3a Iejmecerak mocto Behe ox roammmux). Ha oBako
“pa3Byuene” Benmke Boje yruue Behu 6poj hakTopa, a OCUM IUTyBHOMETPH]CKOT peXHMa TO
j€ CHT'YpPHO U IIOJIOXKa] CIIMBA, CKCIO3WIMja (MCTOYHA W jy)KHA), JAUCEKIUja pesbeda, UTH.
MepewmeMm kon cranune bH. JaHkoBuh mpoTHLaj mpencraBsba 3ampaBo 30Hp Boda TOPHET
Jlenenua y Cupunuhkoj xymu u pexke Heponumke. OBa nocieqma 0BOIBABA jY)KHH 1€0
KocoBa mospa W CHeXHHIA ca HAjHWKET Jella HEHOT ciuBa y (ebpyapy HaropemITaBa
mopacTt BojocTaja Ha m3na3y Jlemenma ca Hamre tepuropuje. [lopexino Bope je yriaBHOM
UCTO y MapTy W anpuiy, a motude ca Hajseher nena ciua Hepomumke u u3 Kawanwmuke
KIHCYpe, T/I¢ je Haj3acTyIJbEHH]H XUICOMETPH]CKH mojac o1 oko 1000 m H.B., Kao U ca aHa
xyne. Beh y majy npeosnal)yjy kuiie, anu focrneBa 1 CHe)XHHUIA ca HajBuIuX Bpxosa [lape
y m3Bopuiuty JlemeHna. PaBHOMepHa pacmopel)eHOCT BUCHHCKHX 30HA, Ka0 U CYNpPOTHE
(haze otnnama Jlenenna u Heponumke y TOKy BEMKHX BOJIA, YCIOBJbaBajy OBako HEOOHMUaH
XHJporpaM Ha ctaHunu benepain Jankosuh.

HaxoH cBux onuca pexxuma KOCOBCKO-METOXHJCKUX peKa, HUje TEIIKO 00jaCHUTH HU
OHO IITO ce youaBa Ha HajBehoj ox wux - benom [lpumy.

Cuauka S. Xuaporpamu Besor Jpuma
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Kon mpukazanux nporunaja bemor J[puMa Ha /Be CTaHUIE pa3iiMKe Cy €BHICHTHE
caMoO y BpeMe HAANPOCEYHHMX WM BENMKHX Boja. Ocranu Jeo ToAuHe, OJ jyHa Jo
HOBeMOpa, OIUIMKYje ce MOTIYHO HCTUM paclopesioM W OJHOCOM MECCYHHX IpeMa
TOJUIIBUM BoaMa. Jlakie, y BpeMe cyle oBa peka nMa YHU(OPMHO OTHIAEC HA YUTABO]
CB0jOj Iy>KUHH. AJH, 3aTO Cy 3UMCKH U IposiehHH Je0 XHIporpamMa IPWINIHO Pa3IudHTH,
nako ce mel)y muma youara jacHa mogynapHocT. Crammie Kmy3 n BpOuuma cy ymasbeHe
camo 57 km jenHa of mpyre, all OHO IITO UX IO PEXUMY pa3/iBaja je CUrypHO peka Epenuk
Koja npecyaHo ytuue Ha [Ipum, a Hanasu ce naMel)y oBux npodmuna.
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Harmu ckok BomHocTH benor [lpuma ce jaBjba y HOBEMOpY, ca IOYETKOM KHIITHE
cesone. Ilomro je Taj edexaT U3pasHTHjU y HHU3BOJHOM Jey CJIMBA, HAPOYUTO IIOCIE
ymuBa Bona Epenuka koju u jgenembapcke Kuie ycMmepaBa ka BpOuumm, Tor mecena ce
jaBJpa 3HaYajHA pa3liiKa y OTHIAhby Ha OMeHyTa JBa npoduia. To je yjeHo U NPBH MUK Y
OKBHpY BenuKkux Boja benor JlpyMa, jep HAKOH TOra CiIeAN Malli Ha]{ BOJHOCTH yCJIOBJbCH
jaHyapcKOM CHEXHOM pereHuujoM. [Ipyru nuk je y ¢ebpyapy, MOHajBHIIE NOTAKHYT Ha
BpOuunm Bomama Epenuka (30 % Boame b. [Ipuma) u Hemro mame Torutyre, Mupyuie u
Knune. C apyre crpaHe, oBa mocje[mha peKa, Kao0 M OTOIJBEHH CHET' HajHIDKET CEBEPHOT
nena Meroxwuje, 00e36elyje cekynnapan makcumyMm u'y Kiysy. Y MapTy ciienu moHOBO maj
Ha 00€ CTaHWIIC jep KHIIa jOIll HeMa, CHET CE Ca HajHIDKET Jeja KOTJIUHE OTOIHO, a TOILTH
Tajac HUje CTHrao J0 BHIIMX IUTAHMHCKUX I0jaceBa MOKPUBEHHX CHeroM. To ce ympaBo
HaroBelITaBa y ampuily, a y Majy BOAOCTajU JOCTIIKY CBOj BPXYHal HOTIIOMOTHYTH H
KAITHAM MakcuMymuMa. OBaj Mepuoj mpHiaga CKOpo MOTHYHO YTHIA)y Koju Ha bemn
JpuMm mmajy mpaBe IDIaHWHCKE peke, cBe Tpu buctpure m menom Mcrouka m Tormyra.
TakBa KOMOMHaIHMja OTHIaRka BEIMKUX BOJA, I 3UMCKe MOTHYy on EpeHuka m HuUCke
Mertoxuje a nposehue u3 Buiux aeiosa Ilpokneruja u Illape, ca aBa 3acToja pas3IMIUTO
UHULIMpaHa, 1ajy benom pumy noceGHOCT KakBe Hema Mel)y HammMm pexama.

OcBpT Ha Jl0cajalbe Kiacupukanmje 3aCHOBaHe HA TeHETCKOM MOJIelTy

Moxe ce MNPpUMETUTH a Y YATABOM J0CaJallilbEM U3Jilaralby O pEKUMHMaA BECIMKHUX
BOJla HMje OMJIO IOMEHa O HHMXOBUM THIOBMMa. BehwHa oBHX peka je aHanu3upaHa H
paHuje, ajii Cy ayTOpH OBaj MpoOJIeM MpEeIyIITaIn ayTOpuTeTy Kakas je ouo C. Mnemmd u
weroBoj knacudukanuju pexuma y COPJ (Ilesic S., 1947). Uaxko je Ta cTyauja 1o naHac
OCTaJla HajKOMIUICTHH]ja, CaM ayTop yNo30paBa Ha HEKe HEJOCTATKE U Ta MUTamba OCTaBJba
otrBopeHnM. OCHOBA 3a pa3BpcTaBame peka je omna [lapneosa uneja (Pardé M., 1933) ma ce
y3Me y 003Hp yIeo OHHX BOJA KOje YHHE HajBaXKHH]y KOMIIOHEHTY TOJHIIKET HUBOTPaMa,
mpouII BENMUKUX Boja. Y HAIleM CIy4ajy TO Cy Omie CHeXHHIA W KHIIHHIA, TOK Ce
COYHHIIA jaBJba Yy BUILINM, 3aIJIeYepeHNM ITaHnHaMa EBpore.

Ono mro Wnemmy Huje morao m36ehm je kpaTko BpeMe ocMaTpama BOAOCTaja Ha
pexama COPJ. Kopuctro je mecHaecroroaumumu nepuos (1923-1938.), u o Tako aa je y
BUILIE CIy4ajeBa 300r HeJocTaTKa IojaTaka MOpao WHTEPIIOJAlUjOM MOMYyHhaBaTH HU30BE.
OcuM Tora, caM METO/] je TaKO KOHLHUIIMPAaH Jia Cy OlLleHe O ydyemhy CHe)XXHHIIE U KUIIHUIIE
YHCTO KBAIUTATHBHOT KapakTepa, 3aCHOBaHE Ha MPOIIEHU BUXOBOT oHoca. Taj mpobiem ce
HApOYHMTO HCIIOJbaBa KOJ TPAHWYHUX Cly4ajeBa (HUBAIHO-IUTYBHjaJIHM WM IUTYBHO-
HuBaJHM). Kako /10 maHac He mocroje CTpakuBamka Koja O OJHOC KHUIIHUIE M CHEXHUIIC
nCKa3ajia OpojeBMMa 3a BHUILETOJIUIILH IEPHON, TO ce HHM Mnemmuy He MOXXe 3aMEpUTH
merosa cy0jekTnBHa oreHa. OHO IITO je Mokaa Tpedbano n3dehw je nennanpaHo Be3UBambEe
MaKCHMyMa BEIMKHX BOJa 3a II0jeIWHEe Mecelle, IIOr0TOBO HITO je MEepHoJl OcMaTpama Oro
ynona kpahu ox morpeOHOT 3a M3Boheme 3akipydaka. Ha Hexommko mpumepa ca Kocosa u
Mertoxuje To he ce u mokazaTu.

[To Nnemmuy ropmu Wb6ap, Cutanna n benn [[puM mpumanajy miyBHO-HUBAIHOM
peXUMy yMepeHO-MeIUTepaHcKor Tuma. Ynopehyjyhu ropmu Mbap ca 1omUM, HAIOMHbE
Jla je OBaj MPBH IIOJI MHOTO jayMM YTHIIAjeM CHEXHE KOMIIOHEHTE, Aa Cy HajBHIIE BOAC Y
ampwiIy ¥ Majy, a 1a CHe)KHA PETCHIIMja yTHYe Ha jaHyapcke U (heOdpyapcke BOJE TaKo Ja Cy
OHE HUCIIOJ ToAMIImker npoceka. OBaj 3akibydak OM MOTao Jia BaKd M 3a cTame 1961-90.
TO/IHA, )M Y HACTaBKy ayTOp HAIlOMHMI-E U CEKYHIApHH MakCUMyM y NelleMOpy, HacTao
MOJI CHAXXHUM YTHIajeM HOBEMOAapcKHX Kuiua. HampoTwB, TOr BHIIKa y HOBOM IE€PHOIY
HeMa, a HoBeMOapcke U JieneMOapcke Bojie He caMo Ja Hucy O0musy mnposehnum, Beh cy u
UCIIOJl TOAMIIEr mpoceka (mocmatpa ce mpodun Ilpemes koju oxaroeapa MiemmueBom
npoduiny K. Murposuna). To ncro Baxu u 3a opoBy nputoky CUTHHILY, KOja HaKo IO
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jaunM yTHumajeM ca MenuTepaHa HeMa jacaH jecermH IMOpacT BoJle, Beh cy meneMOapcke Tek
HEWITO BHIIe of roaummbux. [lopeheme u Bemukux Boja Ha CHUTHHIM Jaje JIpyrauduje
pesynrare. [To crapujem u kpahem neproay MakcUMyM je y MapTy, a 3aTuM y (edpyapy u
janyapy. Ilo HOBHjem, HajBuIie Bone Cy y (GeOpyapy, HEIITO HIDKE y MapTy, 3aTUM Y
anpuily, a jaHyapcke Cy Ha HUBOY MajCKHX.

CnnuHo je u ca benmum JlpuMoM, KOju ce ouemyje Kao TOK ca U3Pa3UTO ILTYBHO-
HHUBAJHUM PEXUMOM Y YMjeM OTHIalby 3Ha4ajHO MECTO UMajy jecere kulle ca Jaapana. Taj
JieneM0apcKy MUK KOjU Ce TMOMHUEbE, y CTBapH, 10 HOBOM IIEPHONY HHUje HH OJIM3Yy IIPBOM
MaKkCHMYyMYy Y Majy, a 3a0CTaje U 3a CeKyHJapHUM MakcuMyMoM y ¢ebpyapy. A ako ce 3Ha
na majcke Bone oBe peke (I makcumym) HajBehmm nenom Hacrajy Ha Ilpokiermjama y
ciBoBuMa buctpuna (HapouuTo y3BogHO on EpeHrka), Moxe JHM ce OBIe MOTCHLHpPaTH
TUTYBHjaJTHH Ha padyH HUBAJHOT yTHLAja?

IMperxomun KOMeHTap CUrypHO He Oama ceHKy Ha MiemmueBe 3akibyuke, Beh
ynyhyje Ha 00jeKTHBHO CTame y BpeMe HEroBOI HCTpaxuBama. OHO INTO jOII OTEXaBa
JOJJATHY aHAJM3y j€ HEeIMOCTOjabe YIa3HWX MojJaTaka O TaJaBHHaMa M BOJOCTajuMa 3a
npocrop KocoBa u Metoxuje TOor mepuoma, Kao M IHXOBHX TIpadUuUKHX IIpUKa3a
(HuBorpamm), Koju moctoje 3a 32 npyre CTaHUIle. 3aHEMaphMoO JIM KpaTak Heproa odpae,
MOXKEMO 3aKJbYYUTH Ja je M0 TaJallllbiM IafaBHHAMa M OTHULambMMa peka Miemwny mmao
3HATHO JAPYravujy CIMKY Ol OHE Koja je TmocTojaia y Apyroj noioBuHH XX Beka. OHO mITO
j€ 0CTaJo UCTO THYE Ce HEOOWYHOT XuaporpamMa JlemneHna u »beroBor yjeHauyeHor OTHIAba
ol MapTa 70 Maja (OIeT y3 MaJio Hecjlarame y Be3u JerneMOpa U CeKyHIapHOT MaKCHMyMa).
Mehytum, jenan KoMeHTap TEMIKO OW ce MOTrao 00jaCHUTH OOjEKTUBHHM HEJOCTAIMMa, a
e ce bunauke MopaBe 1 3akJbydKa Jla OHa MMa I'OTOBO YHUCT IUTyBHjTHH PEKUM. AyTOp
cMarpa Ja je OBaj CIMB Maje HaJMOpPCKE BHCHHE, Ja je 10/ YIUIMBOM TOIUIOT Ba3jayxa ca
€rejcKor jyra, Jia je CHeXXHH IOKpPHBaY TaHaK M J1a KpaTko Tpaje. HaBoam ma cy HajBuie
BoJe y MapTy u (ebpyapy, Hako ce HAa HUBOTPaMy BHIH Ja Cy TO MapT H alpwi, Ia TeK
paBHompaBHU (pebdpyap u Maj. Kako 6mio, ca curypHornhy ce Mo)ke KOHCTaTOBaTH Ja OBaj
cB 00WIIyje CHE)XHUM IaJlaBHHAMa U J]a OHE MMajy BaXXHY YJIOTY y oTulamy Boge. Ocum
TOTA, Ja IUTyBHjaJIHU yTUIa] HE MOXKe OMTH Tako JOMHHAHTaH (6ap mo monxarma 1961-90.)
CBeZ0YEe W CBH KHIIOMEpH Ha mpodmiy ox Ypomesmna no byjanoBma, mo kojuma cy
najiaBMHe O/l jaHyapa 110 anpuia ([epuoj BEJIUKHX BOJA) PaBHOMEpPHO pacropeleHe u
OJIMDKEe CYIIHMM HEro BIXHHMjUM Meceuuma. KumnHn makcumymu cy y jyny u majy (1),
HOBeMODY 1 aeuemopy (II).

Ha xpajy oBor kparkor ynopehupama cTude ce yTHCak Ja BOJHH PEXHUMH, TOCEOHO
BEJIMKUX BOJIa, Y 3HATHO] MEPH 3aBUCE O]l KIMMAaTCKUX (DaKTopa M Jla CBPCTaBambe peka y
THUIIOBE ¥ BapHjaHTE KOjH Cy HENPOMEHJBHUBHU HHje CBpcucxoaHo. To moTBplyjy M jomr Hekn
pazoBH y KOjuMa ce OTHHAmbE UCTUX peka Tymauw paznmuuro. Jykuh /1. (1955) y pany o
BpeMeHy I110jaBJbHBaba EKCTPEMHIX BOJOCTaja HaBo i buHauky MopaBy 1 H,eH MapTOBCKH
MaKCHMyM Kao TOCJETUIly paHOT OTalama CHera, na Ou joj y pamy u3 1970. roguae
JOJIENTNO TUTYBHO-HUBAJHH PEXUM YMEpPEHO-KOHTHHEHTAlIHEe BapHjaHTe. Tpebaiio je camo
YMECTO TMOMEHYTEe MPHUKJBYYHTH jé KOCOBCKO-METOXH)CKO] BapHjaHTH, jep ce IMPeTXOIHa
OTHCYyje MaKCHMYMOM MapT-alpHil, OMHOCHO alpuiI-MapT, MajJa jeé y KOHKPETHOM CIydajy
T0 Mapt-hedpyap, ca H3pasuTo cinabujuM anpwioM. VcToj BapujaHTH KHIIHO-CHEXHOT
pexxnMa npukIbydyje u ropmu Mbap y Ilpenesy, amm moHOBO ce HE cllaxy Mecely, jep je Ha
TOM NpoduIy HAKOH NHUKa y anpwily HajBHIIM Maj, a He MapT. KOCOBCKO-METOXH]CKOj
Bapujautu dyxuh . (1970) momessyje Kmuny, Mupymy, Tormyry u CurHuiy ca
npuTOoKama, Manma Ou, Hrp. Jla® BuIlle MPHUIIAAa0 YMEPEHO-KOHTHHCHTAIHO] BapHjaHTH.
Ayrtop jomr nomume u Epenuk, nznpajajyhu ra on octanmx pexa, y3 KOHCTaTaldjy Jia ce
puoOIIKaBa MEIUTEPAHCKO] BapHjaHTH. Huje jacHO na M BapujaHTH ILTyBHO-HHUBATHOT
WY TUTYBHjATHOT PEXHMa, ajld 10 pacriopely MaKCUMaJIHUX BOJa Ce BUIM Ja HE OJroBapa
HU jemHOM HHU JpyroMm. 3a pasnuky ox Hyxwha, JlaGyc /1. (1983) Epenux n Tormmyry
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CBpCTaBa y peKe INTyBHO-HUBATHOT PEXUMa YMEPEHO-MEIUTEPAaHCKe BapUjaHTe, HaKo UM je
JjeanHo 3ajeIHUUKO GedpyapCcKku MakCUMyM, a CB€ OCTAJI0 Pa3induTo (a HU 1o JAeQuHHULIUjU
HE MOTy IpunanaTa oBoM Tuiry). Hu 3a bexm {pum He mocToju cnarame Mel)y mOMEHyTHM
ayropuma. Jlox mo Hykuhy (mepmon 1954-66.) oBa peka Ha YMTaBOj My>KUHH TpHUIana
HUBAJHO-TUTYBHjaIHOM DPEXHMY JHUHAapCKO-MaKeIOHCKe Bapujante, no JlaGycy (mepuon
1951-75.) oHa OBOj BapHjaHTH IpHIaZa CaMO y TOPHEM JelIy ClIuBa, 10 cTanuie Kmys.
HusBozaHo, Ha cTanuuy ‘BoHaj mpenasu y miIyBHO-HUBAIHU PEXUM YMEPEHO-MEIUTEPAHCKE
BapHjaHTe, a Ha M3Ja3y U3 3eMJbe, y BpOHHUIU, TO je 4ak KOCOBCKO-METOXHjCKa BapHjaHTa
UCTOT PEXUMA.

CaBpeMeHn NMPUCTYIIA Rﬂacuq)mcauuje BOJAHMX pEKUMaA

Hamepa nperxomHuX KOMEHTapa HUje Omia Ja Je3aByHIIe HaBeJCHA UCTPAXKUBAbA,
Beh na ykaxxe Ha TOTpeOy NpoHaJaKemha YHHBEP3AIHH]ET OlHca BOJHUX pexnuma. Jla oBo
HUje JIOKAJTHU MPOOJIeM MOKa3yjy MHOTH ayTOpW KOjH IIMPOM CBeTa Beh CTOTHHAK TOXWHA
HOKyIlIaBajy Ja ra peme. IbuxoBa pasmulbama Ioja3e ol KOHIENTa OIIITEr NPHHIUIA
pasrpaHuyera peKa, 3aCHOBAHOT HA ONUCHUM KPHTEPHjyMHUMa, Hajuelhe reHeTcKor ynena
Xpamewma U To y riodannuM pasmepama (Pardé M., 1933; Lvovich M., 1945, 1973;
Beckinssale R.P., 1969; Haines A.T. et al, 1988), 10 OHHMX KOjU TO HCTO YMHE Ha
peruonanaoM HuBoy (Lvovich M., 1938; Zaikov B.D., 1944; Gottschalk L. et al., 1979;
Gottschalk L., 1985; Krasovskaia 1., Gottschalk L., 1992). Ono mTo je OWIO €BUACHTHO y
CTapTy je 1a Cy PeXKUMH peKa IPOMEHJbHBA KaTEropuja 1 1a Ta 0COOMHA MMa U MPOCTOPHY U
BpEMEHCKY IuMeH3ujy. Jlo mocienme JeKaje Npouuior BeKa je O HPOMEHJBUBOCTH
XHAPOMETECOPONIONIKMAX T10jaBa PEIaTHBHO MAJlO0 IHCAHO, A je Y TOM CMHCIY U PEYHHUM
peXEMEMa TOCBEMBAHO HMCTO TONMKO Maxkike. MelhyTHM, oTajga MOuYMEIE peKino Ou ce
HezanmamheHa Menwjcka eydopHja O IpoMeHama KIMMe, YCMepeHa Hajpe Ha JbyICKe
AKTUBHOCTH M MOCIIEANIIE KOje OM OHEe €BEeHTYaJHO MMAJIe 10 YOBEYAaHCTBO. Y TOM CMHUCIY
j€ jeaHa oIl Ipeno3HaTHX TeMa 3a aHal3y Omiia U peuHu pexkuM. Hacraje untaB HU3 pagoBa
KOjU 32 OCHOBY MIMajy yTHIa] €KCTPEMHHX KIMMAaTCKUX IPOMEHa Ha BOIHE pecypce, MpH
yeMy 3aKJby4Ylld HIYy OJ Cy3Ip)KaHHX II0 IHUTalky 3Hadyaja, NMPEeKo yMEepeHuX U Onaro
3a0puHyTHX, Ta 10 OoHHX KaTtactpoduunux (Arnell N.W. et al., 1990; Krasovskaia I.,
Gottschalk L., 1993,2002; Milly P.C. et al., 2005, utza.). OcHoBHH ITPOOJIEM je OHO K OCTa0 -
KOje KpUTEepHjyMe MPUMEHNUTH 32 IPYIUCAkE PeKa, OTHOCHO KaKo U3BECTH PEjOHU3ANMN]Y Y
kojoj he cmaku xuaporpam HenBocMucieHO Hahm cBoje mecto? Mako je Ouio MHOro
MOKyIIaja, YMHU CE Jia HUjeJaH JI0 caja HUje y MOTIYHOCTH 3aJI0BOJbHO. MeTon Koju ce
Hajuenmihe MOMHEGE, a 3aCHOBAaH je HAa KOMOWHAIMjH KBAJIMTATUBHUX M KBaHTHUTATUBHIX
KpuTepujyma, yBemeH je 1995, rogmHe Kao cuHTE3a IIO3MTHBHHX HCKycTaBa Ha
xuapoJomkoj kinacudukanujun CkananHaBuje u ceBeposananne Espome (Krasovskaia I,
1995). Hajmpe je u3BpmieHa moena Ha 1o0a y TOOUHH Kaja ce jaBibajy IpBH, OpyTy U Tpehu
MaKCUMYM OTHIIaja (CpemmeMecedHe BPEIHOCTH AYTOTOAUIIKET Ieproa), a MCTO TaKo U
IIBe HajHIKE MecedHe BpenHocTH. OBakBa mojena (Hip. 32 CkaHIWHABH]Y ¥ MaKCHMAJTHE
BOJIE je TO amlpHII-aBrycCT, cenTeMOap-HoBeMOap U reremMOap-mMapT, a 3a Majie BOJE jaHyap-
anpui ¥ Maj-aenembap) je Tpebano ma ToHEKIe acouupa Ha mnpeoBial)yjyhu Tun xpamema
peka (KWIIHWIA, CHEXHHIA, COYHHWIla, KomOmHamwmje). [lajpe, kao Mepa IOCTOjaHOCTH
jaBJpama THX MPOCEYHHX MECEYHHMX OTHIlaja M3BElleHA je HHXO0Ba BepoBaTHOha mojaBe M3
CBaKe TIIOjelMHa4YHe TOAWHE Yy HU3y. 30Mp CBUX BepoBaTHOha jeHOr XHJIporpama
(3Makc+2MuH), UCKa3aHUX T3B. MHICKCHMAa HECTAOMIIHOCTH, Jaje YKYIHH PACIOH I0jaBe
eKCTpeMa y OKBHPY Kora ce caja Je(UHHITY T0jelMHN THIIOBH pexxuMa. TrMe je u3BpliueHa
KBaHTU(HUKAIMja CTAOWIHOCTH OTHIIaja PeKa, 3aCHOBaHA Ha KOIENTY CHTPOIIHje, Koja je, Ha
HEKH HauyWH, peryjapHO MpaBUJIO OBOT Mpolieca Koje BakH 3a cBa NojHebsba. OHO mITO je
JI00po y OBOM MOJIENY je TO LITO ¢ OH MOXKE IPHJIATOIUTH CBAaKOj TEPUTOPHUjH, & OHO LITO
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My HEIOCTaje je YecTO HejacaH OIHOC TIIaBHHUX H3BOpa Xpamema peKka yHyTap Tpyla.
CBejelHO, OH je NMPHMEHEH HEeKOJIMKO myta ¥ Ha mpoctop Cpbuje. Y paay O peuHHM
pexxumuma EBporne, Stanescu V. u Ungureanu V., (1997) jennum pejoHoM 00yxBaTtajy CIUB
benor Jlpuma u llapy u mpencrasbajy ra xuaporpamom npoduna Kmnys Ha b. dpumy.
Oo0enexaBajy ra Jy)KHOM 30HOM BHCOKE HaJMOpPCKE BHCHHE Ca KHMIIHO-CHEXXHHUM H3BOPOM
Xpamewa peka. 11o bruMa, IpBU U APpYTrU MECEYHU MAKCUMYMH Cy BE3aHHU 3a IEPUOJ allpuil-
Maj, a Tpehu 3a mepuoj Mapr-maj. IIpBM MHHUMYM je y aBrycTy-cenTeMOpy, Opyrd y
cenTeMOpy-okToOpy, a Tpehm y aBrycrTy-okroOpy (METOA je TpOIIMpEH 3a jOoIl jemaH
MUHAMYM). OHO IITO ce U3 pajia He MOXKE BUAETH je TayaH NEepHo/ 3a KOjU BaKe IPOTHLAjJH
U KOje Cy CTaHWIIe y3eTe y O03up Ja MpeJCTaBJbajy OBaj PEjOH. 3aTO CE M IPUKA3aHU
xuaporpam b. [Ipuma (Kmy3) pasnukyje ox oBor y pany Mo TOMe IITO My HUCY HarjalieHe
debpyapcke Boxe (Tpebano Gu na cy 3a 3 m’/s Behe o MapToBCKHX, My TI0 IlapieoBoM
koeduijenty taj onHoc je 1.38:1.24). Paznuka Ou Ouia jomr muoro Beha na je ymecro
cranune Kiys oBaj pejoH mpeacrasibaia ctanniia Bporuma. OBa wmciipaBka He caMo ITO OU
npommpuia Tpehn makcumym Ha mepuoj ¢edpyap-maj, Beh Ou u ykaszana Ha OHO IITO je
BPJIO MHTEPECAHTHO 3a MeToxHjy - BHCOKe (heOpyapcke BOIE y3pOKOBaHE KOMOWHAIIN]OM
KUIIIC ¥ OTalama CHera ca JAHa koTiuHe. Vimajyhu y BUAy Ja IpuKa3aHu pejoH o0yxBaTa U
cnuBoBe ca [Ipoknernja u llape, kao u Epenuk, ca xuaporpaMmma Koju c€ HUKaKo He
YKIJIanajy y HBEeroB MOJIET, MOXe C€ 3aKJbYUUTH Jla ayTOPH HUCY JOBOJHHO OOpaTHIIN MKy
Ha CBY CJIO)KEHOCT OBOT TpocTopa. Mame HempenusHoctd uma kox MOpa koju je
NpUKJbY4YeH ciauBy 3amaaHe Mopase (Makcumymu uny pemom I, V, IV, mo cranumm
I'yramekn moct), onqHocHo CutHuie n bunauke Mopagse koje cy y pejoHy Jyxne Mopase
(IIL, 11, IV, a tpebano 6u 3a Cutauny 11, 111, IV). ITo ayropuma, cBux et Tunosa y CpOuju
Npunajajy KWIIHO-CHEe)XHOM pexuMmy. Ha Kpajy, ocraje HEmo3HaTo M 3alliTO camo 3a
tepuropujy CP Jyrocnasuje HUCY NpHUKa3aHA HHIACKCH SHTPOIHje W CTAaOMITHOCTH U3 KOjUX
Om ce BHIENIO KOJIHKA je IPOMEHIJFUBOCT OTHIIAja TI0 PHUKa3aHUM THTIOBHMA PEKAMA.

Beh y pany o tTumoBuma pesxkxuma Ha bankany (BALWOIS Area), Stanescu ce mo3uBa
Ha TMPETXOJIHY XHUJAPOJIOWKY pejonusannjy CpOuje, anu cama y3 HEUITO H3MEHEHY
METOMOJIOTH]y Jiajeé W HWHJAEKCe CTa0MJIHOCTH 3a CBakd OJ M3JBOjEHHX IepUOAa
MaKCHMaJTHUX ¥ MUHMMaJTHUX Boja (Stanescu V., 2004). 3a cnus benor [{puma, xao y3op,
oreT je kopumhena cranuua Kmnys, npu uemy cy y 0JHOCY Ha NPETXOIHH Paj IMPOMEHEHH
neproau Hajeehe yuectanoctu tpeher makcumyma (IV-VI), xao u apyror (VII-IX) u tpeher
(IX-X) munumyma (mepuon mpahema mporunaja je caga 40 rogmna). [Ipema meroBom
NpopauyHy, peKe OBOI' peXruMa MMajy CTaOWIIHE OTHIaje y MecelrMa HpBOT U JPYyror
MaKCHMMyMa, Kao M Jpyror u Tpeher MuHMMyMa, TOK ce Tpehm MakcuMyM ommcyje Kao
peaTHBHO cTa0miIaH, a IPBM MHHHMYM Kao Bpio ctabunaH. CindHe U3MEHe ce OJHOCe U
Ha pejoHe y kojuma cy ropmu Hb6ap (yzop JlemocaBuh), omHocHo CutHuina m buHauka
Mopasa (I'prenuna na JyxHoj Mopasu). Mako ce cama pacropen OTHIaka Ha MECEYHOM
HUBOY TIOKJIala ca ImeproaoM m3 oBor pama (1961-90.), Buau ce ma 6poj pejona y Cpbuju
(tume u Ha KocoBy n Mertoxujn) He HCKa3yje CBE PazIHMYUTOCTH KOj€ CE jaBJbajy YHyTap
BuX camux. To je Beh mpobiem Koju IpaTH 0Baj METOJ O CaMOT ITOYeTKa ¥ THYE Ce HauMHA
KOHTpoJie Opoja pejona (“a stopping rule”). Ilutame je Kako MOMHUPUTH Pa3TUIATOCTH
XUJporpamMa CyceqHHX peka (00jeIMHMTH WX Y HCTH PEXHM), OJAHOCHO HahM BaKaH
KPHUTEPUjYM TI0 KOME O Ce Pa3IMKOBAIM M NOCTaBUTH rpanuiy mehy muma. OBo je Beh
MOBE3aHO Ca BEJIMYMHOM TEPUTOPHjE M TYCTHHOM pEUHHX Npoduiia, a THYE Ce CBaKe BPCTE
pejoHu3armje.

Jomr jenan moxymaj onpehuBama THIIOBa peXKMMa Ha CIMYaH HauuH M3Beo je Kovacs
P. y cnuBy [lynaBa (Kovacs P., 2006), xoju Ha KocoBy m MeToxuju HCKJbydyje camo
cimuBoBe b. llpuma m Jlenenma. OcHoBa Metona octaje ucra (Krasovskaia 1., 1995), ¢ tum
IITO je W3BelleHa KOPEKIMja MHAEKCa CTAOMIHOCTH M M300pa YHYTaprOAMIIBUX MEpHOa
I0jaBJbHBaka EKCTPeMHUX MecedHux mpotumaja (Novaky et al.,, 2001). YmopaBo oBaj pan
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yKasyje Ha moremkohe ¢ kojuMa ce oBakaB moctynak cpehe. Hanve, Ha moBpmmau ox 817
000 km? 1 orpaHHYeHIM OpojeM XuIpOJIOMIKKUX cTaHuua (aBageceTak y CpOuju) He MOXKe
Ce HM OYCKHMBATU HEKM aIUIMKATHBHH PE3yNTaT. AyTop TO W HallOMHUB-E, MHTerpuinyhu cee
peXuMe MamHX CIMBOBA (HAPOUYMTO IUIAHMHCKHX) y pPEXHME OHHX peKa KOojuMa OHHU
npunazajy (mperexHo npeko 500 km?). Onaa ce MOCTaBJba MHUTAmE: YeMy TAKBA aHATH3a?
Ona MOe HOCITY)KHTH 3a OIILITH TPETJie/l Pe)KUMa BaKHUJUX peKa, aJli 3a JOKAIHN HUBO CE
MOpajy y3eTH y 003up JIOKaJIHHU ycioBH 1 MHOro Behu Opoj cranuna. Ha nmpumep, na 6u ce
J00MI0 8 TIIaBHMX THIIOBA, 3ajelHO Ca MOATUIIOBHMMAa YKYNMHO 17 pasiMuuTHX PEYHHX
pexxuma y ciuBy JlyHaBa, Tpebajo je paclioH Meceld 3a YCBajale EKCTPEMHHX BOJa
MIPOIIMPHUTH JI0 HEpeaJHUX rpaHMlia. Tako je 3a 1ojaBy JAPYror MakCUMyMa Ha IpPOCTOpY
Cpbuje mpuxBahen mepuwon ox nememOpa 10 jyHa, a 3a Tpehnm MakcHMyM Mecel ca
MaKCHMaJIHIM BOJama 4akK O HOBeMOpa 10 jyHa. Y TakBHM ycJOBHMa je HajBehm meo
Cpbuje (6e3 [pune u Komybape) o3HaUeH jenHUM HCTHM peXuMoM (4/a). Jlakie, untaB
ciuB Benmke Mopase u ricrouna Cpbuja - jenan pexim!

CTa0WIHOCT BOAHHX Pe:KHMa peKa

Ha ocHOBy Hampen HaBeaeHOT, MOXKE C€ 3aKJbYYHTH Ja je 33 IPUMEHY IOMEHYTe
METO/I0JIOTHje MOTPEOHO MPETXOAHO M3a0paTH afeKBaTHY TEPUTOPH]Y, a 3aTHM IIOCTYIIKE
MPUIATOANTH PSKUMUMA peKa Ha B0j. OUHITICIHO a2 aHAIU3UPAHH PAZIOBH KOjU TPETHPAJY
npoctop KocoBa u Metoxuje He Mory OWTH I0oOpa OCHOBA 3a IETaJbHO OIHMCHBAIC H
KIacu(uKanujy BOIHUX peXHUMa, jep HIUCY HU KpeupaHu Ja o0yxBaTe CBE JIOKAJTHE yCIOBE
KOjH yCJIOBJbABajy pasziaMuUTOCT peknma. C apyre cTpaHe, IMOKYIIaj aJanTanuje WCTOT
MeTOJ]a Ha OBaj MPOCTOp He OM JOHEO pe3yliTaTe, jep je TO MCYBHIIE Majla TepUTOpHja 3a
BEroBy nprMeHy. BepoBaTHo Ou Tek untaBa CpOuja, nim ca jolll HEKMM OKpYXKemeM, Ouia
JIOBOJbAH y30pak 3a apupmariyjy Tor MeToa.

Jakne, caBpeMeHHjU TIOCTYMNIM Kiacu(UKalyje peskuMa HUCY aJIeKBaTHH, MTPEBHUILE
cy (opmanuzoBaHuM W TpuiaroheHH KBaHTH(UKAIMjU, a OHM CTapHjH, OPHUjEHTUCAHU Ha
MOPEKJIO BOJIa, HACY 33JI0BOJbaBajyhu jep MM ympaBO HEJOCTaje OpojuaHe er3akTHOCTH. Y
TaKBUM YyCJIOBHMa HHUje CE HU rajuiia ujeja a oBaj paj MoxXKe JIOHEeTH HemTo HoBo. OHO 1ITO
je Oumna Hamepa IOCTHTHYTO je YKasMBamkbeéM Ha CBE IpoOjeMe Koje jeHO OBaKBO
UCTPaKMBAKE HOCH, y3 TIperyiell M omuc (axkropa KOju Cy OArOBOPHH 3a (OpMHUpamE
MIPOCCYHUX BENUKUX Boja mepuoaa 1961-90. rogunaa. Y TOM CMUCITY je jOII MHTEPECaHTHO
UCITUTATH CTaOMIIHOCT MECEYHHX MaKCHMyMa, YUMe OM ce IOTKpelmiIa aHAIN3a U3 IPBOT
JieJla OBOT paja. YOocCTalloM, Taj HOCTYIaK Mpernopydyjy CBH ayTopH, modes ox [lapnea mo
maHac. Y Ttabemum 3 he OuTm mnpuKazaHe KapaKTEPUCTHYHE BPEOHOCTH UYECTHHE U
IIOCTOjaHOCTH I10 TPH HajBHINA IPOCEYHAa MeceuyHa MakCHMyMa mpotunaja peka Kocosa n
Mertoxuje.

[Momamm u3 Tabene Cy BpJO WIYCTPAaTHBHH M ca HHMa ce A0OWja Majo Apyraduja
CIIMKa O]l OHE CTeueHe aHaIM30M XHuJAporpama. Ykaszahe ce caMO Ha HEKOJHMKO IIpuMepa.
Haxko ce makcuMannu npotuiiaju Ha CUTHHUIM jaBibajy y peOpyapy, BUIM Ce 1a Y OJHOCY Ha
cieneha 1Ba MakcMMyMma OHa Tajga Hema Behy y4ecTaHOCT, HHTH je€ HEH PEeXHM Tajaa
crabunanju. Koedunujent Bapujarmje (0.89) je 3nauajuo Behu Hero y mapry (0.60) u
anpuiny (0.65), mTo 3HaYM Na cy IMojeJMHavYHa OACTyNama (CcBake ronuHe) 3HaTHO Beha y
OJHOCY Ha MeceuHH mnpocek. To najbe mojpa3symeBa M HECTaOWJIHOCT TOT IEpUoAa y
Xpamemy peKe, OCHWIALKje TaaBiHa Cy BeJHKe (KUIa), Ka0 M IO0YeTaK TOIUbCHha CHera.
Ha mpuMep, npocedns npoTuiaj 3a geGpyap je 24.5 m’/s, a Tor Mecena 1963. romuse je 61o
115 m*/s! Taj xummu Tanac je 3axBatio untaBy CpOujy ¥ Ha CIHB je mago 2.5 ImyTa BUIIE
KHUIIIe HEKO WTOo je yoOuuajeno (40:100 mm nHa HwkuM craHunama). Kumre cy nokpenyse
CHET U JIOIUIO je IO BEJIMKUX MoruiaBa. [la ce TO HUje JeCHsIo | J1a Cy Taja OMiie MPOCeuHe
BPEIHOCTH OTHIAja, npotunaj ¢ebpyapa y uuraBoM Hu3y o 30 roxumHa O6u O6Mo mcnox
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MapTOBCKOT Gall 3a OHOJMKO 3a KOJHKO je caza Behu (oko 1.5 m’/s).

KoeHUIMjeHT Bapujanuje O1 ce CMambUO Ha HUBO MapTa U anpuia.

Ta6ena 3. Heke ocodune Beqmnkux Boaa pexa KocoBa n Metoxuje

N we camo ToO,

XII 1 11 111 v \ VI
CurHuma 0,89(1) 0,6(2) 0,65(3)
(Henaxosar) 20%(6) | 33%(10) | 17%(5)
6ap 0,633) | 0,67(1) | 0,69(2)
(ITpenes) 13%(4) | 23%(7) | 30%(9)
6ap 0,79(3) | 0,53(1) | 0,54(2)
(JIenocasuh) 23%(7) | 23%(7) 17%(5)
b.Mopasuua 0,93(2) | 0,66(1) | 0,58(3)
(.Kopmujane) 17%(5) | 30%(9) 10%(3)
Kpusa 1,15(2) | 0,75(1) 1,03(3)
(JlomopoBrie) 17%(5) | 33%(10) 20%(6)
b.pum 0,62(3) 0,32(2) 0,4(1)
(Kmy3) 17%(5) 27%(8) | 33%(10)
b.pum 0,57(2) 0,33(3) | 0,36(1)
(Bp6Hu1a) 20%(6) 10%(3) | 30%(9)
Kununa 0,96(1) | 0,76(3) | 0,62(2)
(Kinna) 23%(7) 7%(2) 20%(6)
Epenuk 1,092) | 0,95(3) | 0,8(1)
(hakoswuia) 20%(6) | 13%(4) | 30%(9)
Jlenenarg 0,46(3) | 0,51(2) | 0,51(1)
(B.Jaukosuh) 17%(5) | 20%(6) | 30%(9)
JIa6 0,61(1) 0,6(2) 0,81(3)
(JTyxane) 27%(8) | 13%(4) | 17%(5)
I1.Buctpuia 0,32(2) | 0,36(1) | 0,46(3)
(Ileh) 17%(5) | 63%(19) 0
J.Buctpuiia 0,34(3) | 0,33(1) | 0,47(2)
([euann) 3%(1) | 83%(25) | 7%(2)
Ip.Buctpuria 0,38(3) | 0,41(1) | 047(2)
(ITpuspen) 7%(2) | 60%(18) | 17%(5)
ITnaBcka 0,53(2) | 0,61(1) 0,7(3)
(Ophyua) 17%(5) | 67%(20) | 7%(2)

Jlerena:

IpBu pexn: mpsu Opoj o3HauaBa koepuuujeHT Bapujanuje (Cv); Opoj y 3arpagu je peiHH Opoj MaKCHMAaTHOT

nporunaja (1 — HajBumy, 2 — Apyru, 3 — tpehn),

Hpyru pexn: 6poj y mpoleHTHMa je BepoBaTHOha Ja ce JOTMYHOT Mecela jaBu MaKCHMAaJHHW MECEYHH MPOTHUIIaj;
6poj y 3arpanu je Opoj jaBJbarba MaKCHMAITHOT MECEYHOT MPOTHUIIaja y TOKY TpuaeceT roauna (1961-90).

To nmokasyje aBe CTBapH:

- Jla Ce YaK M Cpelhe¢ BHILIECTOAMIIKHE BPEJHOCTH HE MOTY OJIaKO Y3UMaTH MNpH
u3Bohemwy 3akibydaka u Mel)ycoOHOM ynopehusamy;

- TOWTO cy cTa0WJIHOCT peKMMa M YYECTaHOCT MAaKCMMyMa TOKOM MECELH BpJIO
OCETJbUBH HA TaKBE II0jeIMHAYHE EKCIece, a BKHHU Cy Kao JECKPHUIITOPH I10jaBe,

MoOX/a OM oBe eKkcTpeMe (camMo KOJ pexuMma) TpeOdajJo KOpUroBaTH WM Yak
n30anuty (HOp. 1 wim 2 MakcuMyMa 1 UCTO TOJIMKO MUHHMYyMa). OBO 3aTO IITO Cy

TO CIIy4YajHH TPOLECH M MOTY C€ jaBUTH OWJIO KOI' Mecela y TOOMHHU, T€ He
0Jlpa)kaBajy HUKAKBY ITPABIIIHOCT.

Kana je moy3manocT nojaB/bBamba BETUKUX BOJIA Y IHTamky, KAaKO 00jaCHUTH HITP. 1a

ce HajBomHWju Mecel Ha KnmHu mojaBipyje ca BepoaTtHohoM on camo 50% y mepuomy
(bebpyap-anpun (npeu, apyru u Tpehin makcumym)? To 3Haum na je ox 30 roamHa yak y 15
NpBU MHK OMO y HeKo npyro Bpeme. U kon ocranux peka (OCHM IUIAHWHCKHX) j€ CIMYHO.
Ban mepuoma Bemukux Boga (y cTBapH TPH HajBOAHMja Mecela) Oyme mpoceuno 10-12
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roguaa (o 30) y KojuMa ce jaBJbajy MakCHUMaXHH MpoTHnaju. JJobpa cTpana meprona OBHX
BEJIMKUX BOJIA je MITO Cy Koe(HIIMjeHTH Bapujaluja penatuBHo Manu. CaMo y nap ciryuajeBa
(Epenuk, KpuBa) oHH moCTieBajy 10 jeqUHHUIIE, a KOJA HAjCTAOMIHIjHX MECEIH Cy M HCIOJ
0.35 (b. Apum, A. buctpuna). Tpebamo Ou umax pehu ma cy oBO MEpHOIH y TOTUHH KO
CBHX pEKa ca HajHIKHUM Koe]HUIMjeHTHMa Bapujanuje, a 1a ¢y OHH MHOTO Behu y octaiom
neny rogune (Epenuk y centem6Opy 1.67, [lnaBcka peka y HoBeMOpy 2.05, uta.).

Bpenne naxme cy W mpukazaHe 0coOOMHE TPOKJIETHJCKHX M IAapckux peka. Ocum
IITO Cy Yy TEPHOy BEIMKUX BOJA HHXOBH KOS()HIUjEHTH BapHjalfja HajHWKHU, Taaa je u
Hajseha BepoBartHoha na he ce mojaBHTH MakcHMaiHe BpefHOCTH mpotuiaja. Kox cBux
MPHUKa3aHUX peka Opoj ToMHA Kaja Cy C¢ MAKCUMYMH jaBJbaJld BaH MEPUOJA alpUII-jyH je
Bpio manu, of 6 kon Ilpuspencke no 2 kon [Jewancke bucrtpuue. To camo roBopu o
CTaOWIIHOCTH PEXMMAa M O CHAKHOM YTHIA]y KOjU Ha HUX HMMa HUBAIHA KOMIIOHCHTA.
CHeXHH TIOKpUBad KOju ce (popMupa y BUCOKAM IUTAHIHCKAM IpefesnMa je BeoMa MohaH U
pETaTHBHO HE3aBUCAH OJ NMPOMEHJBMBUX KHIIHHX €IH30/a KOje Yy HIKUM CIMBOBHMA MOTY
Ja IopeMeTe PeryjJapHOCT BeIMKHMX Boja. CHer mpenasW y OTHLAj IOCTENeHO, pacToM
TeMmIepaTypa Bazayxa y mpodehe, mTo je mojaBa rio0aaHOr THIA U OUIHKYje CE BUCOKOM
crabwiHoihy. 11 He camo To, KOJIMYMHA OTOIUBEHOT CHETra U3 TOANHE Y TOAUHY je CTaOuiIHa
BPEHOCT, a TO YIIPaBO MM0KAa3yjy Maje OCIHJIalje OKO mpocedHux nporunaja (Cv).

3akpyuak

Ha ocHoOBy cBera Hampea H3HETOT, MOXXE C€ 3aKJbyYHTH Ja ce Kiach(UKauuju
BOJIHMX PEXHMa peKa He CMe NMPUCTYIaTH oylako, kopuctehn tyhe mMerone u pesynrare, ma
yujer ayTopuTera, WIM ToBojehM ce CaBpeMEHMM TEHAEHIMjaMa M padyHapCcKoj
TexHONOTruju. OBO IMOTOTOBO aKO PEXUM JOKHBHUMO Kao jemHy rpaduuKky MpeacTaBy
OJIMYEHy y Xunporpamy. BomHu pexum Ou TpebGajo aHaTM3UPATH Kao M0jaBy IPOMEHIBUBY
y TpPOCTOPY M BPEeMEHY M Kao TaKBy OCIOOOIMTH je IeMa, a Ty IbEHY IHHAMHUKY
MCKOPUCTHTH 3a MpoleHy Oynyhux crama. Camo y ToM cmucay he pememe OUTH MOTIIYHO,
y IaTOM TPEHyTKy, ¥ oArosapahie IIMPOKOM CIIEKTPY HENaTHOCTH JbYIH, Ka0 U PEYHUM
SKOCHCTEMHMa KOjU OJl pexHMMa 3aBHce. AKO 0Oall ¥ HHUCMO NPHCTANUIE 3arOBOPHHKA
KJIMMaTCKUX MPOMEHa, 0ap He OHMX KOjU CBY KPHMBHIYy CBaJbyjy CaMmoO Ha 4OBEKa, MOPaMO
NPUXBAaTHTH YUEHUILY Jla jeé M OBO Halle MOJHEOJbe MOCTAJIO0 HEeCTaOWIHUje, a THME H
TI0JUTOYKHH]E NTPOMEHaMa y CBUM cepama NpUpOJHUX Tpolieca. A BOIHH PEXUMH peKa Cy
Melhy npBuMa Ha ynapy.
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ABOUT THE HIGH FLOW REGIME OF THE RIVERS
OF KOSOVO AND METOHIA

Abstract: The examples from Kosovo and Metohia attempted to point to some problems in the domain of
hydrogeographic regionalization. The river water regime, especially the phase of high flows which marks this
regime, has been the topic of almost all researches which treat water resources of drainage basins. However, the
thing that has not been achieved till now is the unique solution by which the classification of rivers would be made
according to this feature. On this example it has been shown that even some older methods, based on genetic
analysis of hydrograms and of global type, as well as some recent ones, with lot of quantitative entry and regional
approaches, cannot with certainty answer all the challenges which river regimes bring with themselves. This work
shows that apart from climate, orographic and physiognomic features of drainage basins, the periods of data
processing and the analysis of individual intra-annual series of discharges are very important as well. Discretization
on time periods shorter than one month, as well as elimination of the extreme values of discharges in the longtime
series is recommended for the future research.

Key words: Kosovo and Metohia, water regime, high flows, methods, regionalization
Introduction

One of the basic questions which has been made in the regional hydrogeographic
researches is the river regime and, in scope of it, the form which refers to regular intra-
annual changes of water level and their features -water regime. According to the
significance and presence in the studies the water regime became a synonym of river regime
without, at the same time, diminishing the role of its other elements, thermal, hydro-
chemical and deposit regime. The special value has been given to it because of the fact that
our territory of moderate latitude is extremely complex in the terms of defining connections
which realize climate and hydro occurrences. The seasonal influences of air and rainfall
temperature are demonstrated here not just on water features of drainage basin but on entire
human activity in the most completed and subtle way.

Inside the borders of our state there is not certainly any territory which is similar to
Kosovo and Metohia in which influences of different factors so intensively overlap causing
hydrologic occurrences known for their extreme features. The collision of Mediterranean
and continental influences of different factors is intensified by excessive orography, high
bordering mountains Prokletije, Shara and Kopaonik, as well as vast ravine of Metohia, that
is Kosovo plateau. It was written about water regimes of the rivers of this territory inside the
scope of hydrologic studies using the researches from the previous century. This time some
new details which were received from the data processing on the river discharges for the
standard period from the year 1961 to 1990 will be emphasized.

The data analysis from hydrometric stations

The data base which was used for the regime processing is composed of 15 profiles
on which water level (discharge) has been monitored for the longest succession of years. In
some cases the beginning of measurement was about ten years longer than needed, and in
some two or three years shorter, therefore using interpolation the series was brought to the

* Nenad Zivkovi¢, PhD, , University of Belgrade—Faculty of Geography, Studentski Trg 3/3, Belgrade.
Ljiljana Zivkovié¢, PhD, full-time professor, University of Belgrade—Faculty of Geography, Studentski Trg 3/3,
Belgrade.
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needed one-thirty years long. Since the task of this paper is analysis of water regime,
discretization of the time series of the discharge data should indicate basic factors of
forming different hydrograms. For this reason monthly values have been chosen, although
they are good reasons (Zivkovic N., 2006) that this period should be several times shorter
(decades). By this choice it was intended to make comparison with the results of some other
researches which use monthly discharges . Shorter series, especially the ones with daily
values, and with the peaks, are mostly analyzed for practical purposes and for each drainage
basin individually, where analogy is unnecessary and unproductive.

Table 1. The average monthly discharge (m%/s) of the rivers of Kosovo and Metohia
for the period from 1961-90.

With these profiles the whole studied territory is included (the Beli Drim River, the
Lepenac River, the Binacka Morava River and the Ibar River), but the absolute values could
be used more for study of river balance than for river regime. In order to achieve the latter
we will use the data expressed with the relation to the average annual discharge (the average
monthly/the average annual).

It can be already concluded by the values from the table 2 that the distribution of
water run-off per month is not unique and that there are significant differences in time of
appearance of extreme seasonal discharges, especially maximal ones (regular floods of so
called high flows). Also, one of the consequences of this is that rivers like the Ibar and the
Beli Drim in the limits of the studied territory with relatively small drainage basins possess
some indications of the regimes which are characteristic of lot larger drainage basins, and
they are combination of different influences during a period of several months.

The water regimes of all these rivers can be classified into several groups. The
biggest differences among them are in the time of occurrence of the main maximum, while
the main minimum mostly occurs in August, and rarely in September. To the first group of
clearly differentiated regimes belong rivers which are formed on the highest parts of Shara
and Prokletije mountains. Of the chosen drainage basins here belong the Plavska River, the
Prizrenska, the Pecka River and the Decanska Bistrica River. Although they are parts of the
same territory, this group excludes the Erenik River as well as the Lepenac River.

Table 2. The river discharges expressed in modules (average monthly/ average annual)

Figure 1. Hydrograms of the rivers of Shara and Prokletije mountains

The thing by which these rivers stand out from the others is distinct peak which
occurs in May at all rivers and it makes the main maximum of water run-off. It is created by
sudden thawing of snow on the mountains and it forms discharges which are significantly
larger than the average annual (2.15 times larger at the Decanska Bistrica River). That is a
characteristic of high mountains 'drainage basins, and they are exactly like that: the mean
sea-level up to measuring profiles of the Plavska River is 1497 m, at the Prizrenska River is
1377 m, at the Pecka River is 1676 m and at the Decanska Bistrica is 1671 m (Zivkovic N.,
1995) The share of May waters in annual run-off is distinct (moving from 18% at the
Prizrenska River to 25% at the Decanska Bistrica River) and in our conditions this kind of
example cannot be seen anywhere. April and June waters are on the second and the third
place according to their significance, where intra-monthly differences with the adjacent
months are also very big. All of these points to flood which in these three months outflows
even more than 50% of annual waters (the Decanska Bistrica River 54%). Considering the
fact that the whole Metohian ravine belongs to Mediterranean pluviometric regime, with the
maximum in November and December, most of spring waters of these drainage basins are
formed of snow water. If it is familiar that these regions are the regions with the largest
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quantity of rainfall in Serbia (the peaks of Prokletije Mountain exceed 2000 mm), then these
excessive waters in time of thawing of snow are not surprising at all. It should be
emphasized that the data refer only to parts of the shown drainage basins from the part of the
river source up to the measuring profiles, and that the downstream parts of valleys are
mainly narrow, with the small falls at the floor of Metohia's ravine. This especially refers to
the Pecka River and the Decanska Bistrica River where hydrometric stations are 30 km
distant from their mouth into the Beli Drim River. The areas of the drainage basins of these
rivers, which are not analyzed for the mentioned reasons, are 240 and 164 km”. With them
(the mouth) the water regime of these rivers is in some extent modified and the thawed snow
of the lowest parts of the drainage basins, which is already in February the first “at stroke”
of warmer Mediterranean air, brings about slightly higher level of February, March and
April waters than it is shown in the figure 1.

The influence of the Adriatic Sea and the morphology of this terrain are crucial for
the explanation of differences which exist on very small distance. Namely, the direction of
the valley stretch of the low Drim in which more humid and warmer air flows during winter
is such that it passes into Metohia using the shortest way, over the curve Morina (about 600
m), and causes the thawing of snow. The first sub-basin of the Beli Drim River exposed to it
is the Erenik in such a way that the rising currents up Junicka Mountain, exposed south-
eastward till its highest peaks, move almost all snow water already in February. The
Decanska Bistrica has completely different regime than the Erenik River although it leans
on the same highest peak of Prokletije mountain - Djeravica, and this is especially
noticeable at the river Pecka Bistrica. These two drainage basins are deeply cut into
Prokletije Mountain, but they are isolated as well with narrow gorges towards Metohia, i.e.
towards peaks of Djeravica, Bogicevica and Koprivnik. Apart from this, the exit profiles of
these valleys are inversely oriented towards the direction by which the influences from the
Adriatic Sea most easily get through. These conclusions are also relevant for Shara's
drainage basins - the Prizrenska Bistrica River and the Plavska River, but here the influence
from the sea is bigger, so the winter waters are slightly higher, that is, the increasing branch
of hydrogram has more even intra-monthly increase until May maximum

The rivers which are not analyzed, but belong to this group, are also those which
start from the north-east of Prokletije Mountain (Zljeb, Mokra Gora), and these are the
spring flow of the Beli Drim and its left tributary the Istocka River. Although they are
exposed to south, the sudden increase of height of these drainage basins at Pecki Podgor
disables quick thawing of snow at the end of winter. Large discrepancy of ground and
surface watershed was registered towards the Ibar Drainage Basin whose waters move
towards south, i.e. towards Metohia, and it mostly occurs in the period of snow thawing at
heights above 1500 m, that is in April and May.

From the side of Shara Mountain, although there is no measuring, it can be
assumed that apart from the Prizrenska Bistrica River and the Plavska River late spring
maximum can occur only on some left tributaries of the Topluga River which spring out at
Jezerska Mountain and Zar Mountain(the Lesanska River, The Koriska River)

The autumn maximum of rainfall is manifested by the secondary peak on the
hydrogram within all the rivers of this group. The increase of water level is already
noticeable in October, but it reaches its maximum in November in the period of the heaviest
rain when it comes closer to the annual average. Already at the end of that month and
especially in December and January water level decreases as the consequence of
accumulation of water in the form of snow.

The rivers whose drainage basins cover most part of Kosovo and Metohia belong to
the second group of the regimes. These are left tributaries of the rivers Beli Drim,the Klin,
the Mirusa, the Topluge and smaller tributaries of the Milanovac River, as the part of the
Adriatic Sea Drainage Basin. The rivers Sitnica, a tributary of the river Ibar, as well as
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hydrographic system of the Binacka Morava River belong to the Black Sea Drainage basin.
Although there is no data, it is most probable that the Nerodimka River whose waters enter
into the Aegean Sea belong to this group as well.

Figure 2. Hydrograms of the rivers from the central part of Kosovo and Metohia

All the rivers of this group have simple hydrogram, with one maximum and one
minimum. The common feature for them is almost identical, increasing branch of annual
distribution of water which starts from October and reaches its maximum in February. Equal
intra-monthly alterations are somewhat disturbed by January snow retention and until that
rain is the only source of the water quantity of these rivers. After that, in February the
infiltration of warmer air from Mediterranean by the valley of the Drim River causes the
inflow of snow water, and it becomes more significant in the case when the drainage basins
are closer to the west.Therefore, those which are the first at stroke - the Topluga River, the
Mirusa River and the Klina River and which are mostly distributed in the zone from 400 m
to 700 m, suddenly increase their run-off. Considering the fact that they have little snow
remained in the highest parts of the drainage basin, and that it is the period with low rainfall
(the secondary minimum), their March waters are significantly lower than the waters from
the previous month. Still, if we move more eastward to the drainage basin of the Sitnica
River, that difference is not so expressed. The main reason for this are waters of the Lab
River which takes part in the discharge of the Sitnica River with over 30% and it comes
from the upper parts of Kopaonik, with the highest waters in March. That is the reason why
the differences are very small between February and March on the Sitnica River at
Nedakovci. The same explanation goes for the Binacka Morava River only here March
influence is lot stronger (more eastward and higher drainage basin) and therefore exceeds
the one in February. The hydrogram of the Kriva River, its left and the most important
tributary, is identical. Already in April and May big quantity of water are used for
vegetation although rain is becoming more intensive. For this very reason and because of the
remained snow on the high peaks, April has more water than May everywhere. With this last
month the quantity of water above the annual average finishes and sudden fall comes in
June, notwithstanding the fact that this is the month with the largest quantity of rain in the
drainage basins of the Sitnica River and the Binacka Morava river (in Metohia the regime is
somewhat different). The average maximal waters of the months with the largest quantity of
water (February and March) are twice bigger than the average annual waters, while those
minimal ones in August come to their fourth.

The Ibar River, which drains the northern parts of Kosovo and ~ Metohia and it is
transitional flow on that territory, belongs to the third group of regimes. It only receives one
bigger tributary and that is the Sitnica River. Water gage stations with reliable period of
monitoring are Prelez, downstream from dam Gazivode, before the Sitnica River mouth, and
Leposavic after the mouth of the same river.

Figure 3. The hydrograms of the Ibar River on the territory of Kosovo and Metohia

It is clearly noticeable that the hydrograms are very similar, but that there is
“phase” difference between them lasting one month, expressed in the period from February
to April. The Ibar River is real mountainous river until the station Prelaz, with the drainage
basin height span from 540 m to 2400 m (the Hajla and the Zljeb). Snow component in its
feeding is dominant, but it is not so expressed as in adjacent drainage basins from the
opposite sides of Prokletije Mountain (the Pecka River, the Decanska Bistrica River). The
reason for it is that the left valley side of the river Ibar is lower, more indented and the
whole drainage basin is not as isolated as in the above mentioned rivers. The thawing of
snow starts earlier here, already in March when the discharges exceed the annual average of
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water for 50% (at the Bistrice River this is on the level of the average annual waters). The
maximum proceeds only in April, it is clearly expressed and fed mainly with snow water
from the right, higher Prokletije's side of the drainage basin. The trend continues even in
May, aided by rain which is at that time the most frequent and the most intensive, but the
losses are somewhat bigger due to the evapotranspiration. The evapotranspiration together
with the exhaustion from snow water causes June waters to be equal to February waters.
Therefore they are low although June is a month with the same quantity of rainfall as May
(80 mm at rain-gauge Ribaric 685 m of altitude, Brnjak 1060 m of altitude).

The analysis of hydrogram on the profile Leposavic indicates the influence that
the river Sitnica has on the river Ibar. In fact the question can be made which river has
bigger influence on the other, since at the place of their juncture they have similar annual
average (about 13 m’/s). What is more, the Sitnica Drainage Basin is at the same place 2.4
times higher than the Ibar Drainage basin (2860 : 1200 km?). That also indicates that for
exactly this value the conditions of run-off in the Sitnica Drainage Basin are more
unfavourable than in the drainage basin of the upper Ibar. For all of these aforementioned
the distribution of water per months is the combination of these two regimes in Leposavic.
The waters of the river Sitnica influence the sudden increase in February, and the maximum
in March comes from their equal inflow (where the waters of the river Sitnica are in
decrease while the upper Ibar waters are in increase). Already in April, which has almost the
same quantity of water as March and February, the waters from the source of the river Ibar
are dominant, when the maximum of snow thawing occurs. May has a bit less quantity of
water, with the discharges which are 1.5 times larger than annual, and their origin is in the
remained snow from the north Prokletije and the rain which is dominant then in the whole
drainage basin upstream from Leposavic. It can be said that already from April decreasing
trend of discharge in Leposavic follows nicely the same tendencies on the river Sitnica and
the upper Ibar. Additionally, it can be noticed that June waters are also under the influence
of waters of the upper Ibar, but they are even then below the annual average.

This brief review includes the highest number of rivers on the territory of Kosovo
and Metohia. However, there are several more cases, mainly adjacent drainage basins,
where specific conditions modify the shown regimes. They will be presented first because of
the case of one of them- the drainage basin Erenik. After them, the river Beli Drim - the
largest among the rivers of Metohia will be presented.

Figure 4.The Hidrograms of the rivers Erenik, the Lepenac and the Lab

Although the hydrograms of these rivers are at first sight simple, with one
maximum and one minimum, in fact they are not and they are the consequence of
morphologic, orographic and climate factors. The Erenik especially stands out from this
group. A high flow which occurs at the beginning of winter and finish at the end of the same
season is something that makes this river unique in the whole Serbia. However, the increase
of waters is noticeable even at the end of October, and it is extremely distinct in November,
during maximal annual rainfall. The Mediterranean influences continue even in December
with the equal quantity of rainfall, first in the form of rain, and then in the form of snow.
There is so much water in the ground at the end of the year that snow retention can be felt in
January, and just so much that it can slow down sudden rise of water and keep it at the
height of the previous month. After that there is the joint influence of warmer air from the
south-west which thaws snow and rain which is according to the quantity equal to January
rainfall. That maximum in February is very nicely expressed and it is in average twice as
high as annual average discharge. The Erenik River does not have mild transit to summer
minimum, so in next months there is the constant fall of the quantity of water value (already
in April it is on the limit of the mean discharges), followed by the same tempo of the rainfall
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decrease. Such a unique hydrogram on our territory is the consequence of joint influence of
climate and orographic conditions, but of geographic location and exposition as well.

Although the water maximum of the Sitnica River occurs in February, the same as
on the Erenik River, there is clear distinction between them caused by the fact that the river
Sitnica is much more continental than the Erenik. While the river Erenik at the end of that
month and at the beginning of the next month enters the closing phase of high discharges,
this phase just starts on the river Sitnica. One of the main reasons is the river Lab, its left
tributary, which with the third of the waters of the river Sitnica most intensively takes part in
the run-off in March and April. This is the period of the most frequent maximums in Serbia
and it is the consequence of snow thawing in hilly-mountainous drainage basins. On this
river May waters are high too, equal to February waters, and caused by snow water from
Kopaonik and rainwater which is in this period the most frequent. Annual waters below the
average occur just in the second half of June and that reduction in comparison to the
previous month is almost 100 %- which is the highest intra-monthly alteration.

For the hydrogram of the river Lepenac it can be said that it is simple, but behind
its simplicity lies maybe one of the most unusual distribution of the water run-off during a
year. The run-offs, which are higher than annual average, last from December to the
beginning of July. There are no larger differences between them and high flows which start
from February to June and have their maximum during three succeeding months, from
March to May, with almost identical values (only 50 % higher than annual). Large number
of factors influences such “prolonged” high flows and they are, apart from pluviometric
regime, the location of the drainage basin, exposition (eastward and southward), dissection
of relief, etc. With the measuring at the station Dj. Jankovic the discharge presents, in fact,
the sum of the waters of the upper Lepenac in Sirinicka district and the river Nerodimka.
This river drains southern part of Kosovo plain and snow water from the lowest part of its
drainage basin in February indicates the increase of the river level at the exit of the river
Lepenac from our territory. The origin of the water is mostly the same in March as in April,
and it comes from the largest part of the drainage basin of the river Nerodimka and
Kacanicka gorge, where hypsometric zone of about 1000 m of altitude is predominant, as
well as from the floor of the district. Already in May rain takes the dominance but there is
also the snow water from the highest peaks of Shara Mountain at the river source of the
Lepenac. The equal distributions of the height zones, as well as the opposite phases of the
run-offs of the Lepenac River and the Nerodimka River in the period of high flows, cause
such an unusual hydrogram at the station Djeneral Jankovic.

After all these descriptions of the river regime in Kosovo and Metohia it is not
difficult to explain that which can be noticed on the largest of them —the Beli Drim River.

Figure S. The hydrogram of the Beli Drim River

At the shown discharges of the river Beli Drim on two pages the differences are
evident only in the period of high flows or above the average ones. The remaining part of
the year, from June to November, characterizes totally the same distribution and relation
between monthly and annual waters. Therefore, in the period of drought this river has
uniformed run-off in the full length. But, winter and spring part of the hydrogram are pretty
different, although between them clear congruence can be noticed. The stations Kpuz and
Vrbnica are 57 km distant from each other, but what differs them according to the regime is
certainly the river Erenik which has crucial influence on the Drim, and it is located between
these two profiles.

The sudden increase of the values of the Beli Drim happens in November, with the
beginning of the rain season. Since this effect is more expressed in the downstream part of
the drainage basin, especially after the inflow of the Erenik waters which even December
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rain directs to the Vrbnica River, in that month the significant difference in the run-off of
these two profiles occurs. This is at the same time the first peak in the scope of high flows of
the Beli Drim, because after that the small fall of water quantity conditioned by January
snow retention proceeds. The second peak is in February, mostly stirred at the Vrbnica
River by waters of the Erenik (30% of the waters of the Beli Drim), slightly less by waters
of the Topluga River, the Mirusa River and the Klina River. On the other hand, the Klina
River, as well as thawed snow of the lowest northern part of Metohia makes the secondary
maximum in Kpuz too. Again the fall proceeds in March at both stations because there is
still no rain, snow has thawed from the lowest part of the valley, and the warm wave has not
reached higher mountainous zones covered with snow yet. It is exactly indicated in April,
and in May the water levels reach their peak aided by rain maximum as well. This period
almost completely belongs to the influence that real mountainous rivers have on the Beli
Drim, all three rivers Bistrice and partly on the rivers Toplicka and the Istocka. This
combination of high flow's run-off, where winter ones originate from the Erenik River and
low Metohia and the spring ones from higher parts of Prokletije mountain and Shara
mountain, with two slowdowns differently incited, make the Beli Drim River unique as no
other river in our country.

The review of the previous classifications based on the genetic model

It can be noticed that in the whole previous presentation on high flow regimes there
has not been any mentioning of their types. Most of these rivers were analyzed even earlier,
but the authors left this problem to the authority such was S. Ileshich and his classification
of the regimes in SFRY ( Ileshich S., 1947). Although that study has been the most complete
one up till now, the author himself warns on some drawbacks and those questions leaves
open. The base for the classification of the rivers was Parde’s idea (Pardé M., 1933) - to take
into consideration the share of those waters which make the most important component of
the annual graphic presentation, the high flow profile. In our case these were snow water
and river water; while ice melted water occurs in higher, glaciered mountains of Europe.

Ileshich did not manage to avoid short period of monitoring of water level on the
rivers in SFRY. He used sixteen-year-long period ( 1923-1938), in that way that he had to
fill the series with interpolation in several cases when there were no data. Apart from this,
the method itself was conceptualized in such a way that the assessments of the participation
of snow water and rain water were of completely qualitative character, based on the
assessment of their relation. That problem is especially demonstrated on the marginal cases
(nival-pluvial or pluvial-nival). Considering the fact that up till now there has not been
research which would express the relation between rain and snow water in numbers for the
period of several years, we cannot hold against Ileshich's subjective assessment. The thing
which maybe should have been avoided is decisive connection of the maximum high flows
with certain months, especially since the period of monitoring was half shorter than needed
for making conclusions. On several examples from Kosovo and Metohia it would be shown
as well.

According to Ileshich the upper Ibar, the Sitnica and the Beli Drim belong to
pluvial-nival regime of the moderate Mediterranean type. Comparing the upper Ibar with the
lower, he noted that this first one was under much stronger influence of snow component,
that its high flows were in April and May, and that snow retention influences January and
February waters in such a way that they were below the annual average. This conclusion
could be also relevant for the condition from 1961 to 1990, but in continuation the author
noted the secondary maximum in December, formed under the strong impact of November
rain. On the contrary, that surplus does not exist in the new period, and November and
December waters are not just close to waters in spring, but even below the annual average



248

(profile Prelez is monitored which corresponds to Ilshich's profile —K. Mitrovica).The same
goes for the Ibar's tributary the river Sitnica which, although under the strong influence
from the Mediterranean, does not have clear autumn increase of the water, instead
December waters are just slightly higher than annual ones. Also, the comparison of the high
flows on the river Sitnica gave different results. According to the older and shorter period
the maximum was in March, and then in February and January. According to the recent one,
high flows are in February, slightly lower in March, and then in April, while January waters
are at the same level as May waters.

The similar thing is with the Beli Drim River, which was assessed as a flow with
intensive pluvial-nival regime where autumn rains from the Adriatic Sea took significant
place in its run-off. This December peak which was mentioned, in fact, according to the
recent period is not even close to the first maximum in May, and it stays behind the
secondary maximum in February. And, if it is known that May waters of this river (the first
maximum) mostly originate from Prokletije mountain in the drainage basins of the Bistrica
(especially upstream from the Erenik River), can then pluvial influence be emphasized on
the account of the nival influence?

The previous remark certainly does not cast the shadow on Ileshich's conclusions,
but it points to the objective condition in the period of his research. The thing which makes
additional analysis even more difficult is non existence of the entry data about rainfall and
water levels for the territory of Kosovo and Metohia of this period, as well as their graphic
representation that exist for 32 other stations.

If we ignore the short period of processing, we can conclude that according to the
rainfall at that time as well as the river run-off, Ileshich had notably different picture from
the one that existed in the second half of the 20™ century.

What stayed the same is unusual hydrogram of the Lepanac River and its even run-
off from March to May (again with some discrepancy concerning December and the
secondary maximum). However, one remark could hardly be explained as the objective
drawback, and it concerns the Binacka Morava River and the conclusion that it has almost
clear pluvial regime. The author thought that this drainage basin is of low altitude, that it
was under the inflow of the warm air from the Aegean south, that snow cover was thin and it
did not last long. He stated that the highest flows were in March and February, although the
graph shows that it is in March and April, and only then equal February and May. Be it as it
may, it can be said with certainty that this drainage basin has lot of snowfall and that it has
important role in the water run-off. Apart from this, the fact that pluvial influence cannot be
so dominant (at least according to the data from 1961 to 1990) all rain-gauges testify at the
profile from Urosevac to Bujanovac, according to which the rainfall from January to March
is equally distributed and they are closer to dry than to humid months. The rain maximums
are in June and in May (the 1*') and November and December (the 2").

At the end of this short comparison it seems that water regime, especially high flow
regime, in great extent depends on climate factors and that the classification of rivers into
types and variants which are inchangeable is not appropriate. This is confirmed by several
more studies in which the run-off of the same rivers is interpreted differently. Dukic D.
(1995) in the paper about the time of the appearance of the extreme water levels mentioned
the Binacka Morava River and its March maximum as the consequence of early thawing of
snow, and then in the paper from 1970 he gave it pluvial-nival regime of the moderate-
continental variant. He should have included it into Kosovo-Metohian variant instead of the
aforementioned one because the previous one was described with the maximum in March-
April, i.e. April-March, although in this concrete case it is March-February, with extremely
weaker April. Also, he included the upper Ibar at Prelez to the same variant of rainy-snowy
regime, but again the months do not match considering the fact that at this profile after the
peak in April, the highest is May and not March. Dukic D. (1970) put the rivers Klina, the
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Mirusa, the Topluga and the Sitnica with tributaries into Kosovo-Metohian variant, although
the river Lab for example would rather belong to moderate-continental variant. The author
also mentioned the Erenik River, singling it out from the rest of the rivers with the comment
that was close to Mediterranean variant. It is not clear whether this is pluvial-nival or pluvial
regime but according to the distribution of the maximal waters it can be seen that it is not
appropriate for neither of them. Contrary to Dukic, Labus D. (1983) classified the Erenik
and the Topluga into the rivers of pluvial-nival regime of moderate-Mediterranean variant,
although the only thing they have in common is February maximum, and everything else is
different (and according to the definition they cannot belong to this type). There is no
matching for the Beli Drim between these two authors. According to Dukic (the period
1954-1966) this river in all its length belongs to the nival-pluvial regime of the Dinnaric-
Macedonian variant, and according to Labus (the period 1951-1975) it belongs to this
variant only in the upper part of the drainage basin, up to the station Kpuz. Downstream, at
the station Djonaj, it transfers into pluvial-nival regime of moderate-Mediterranean variant,
and at the exit from country in Vrbnica it is even Kosovo-Metohian variant of the same
regime.

The current approaches of the classification of the water regimes

The intention of the previous observations was not to repudiate the aforementioned
researches, but to point at the need for finding more universal description of water regimes.
That this is not only a local problem is confirmed by lot of authors around the world who
have been trying for hundred years to solve this problem. Their views have started from the
concept of general principle of discerning of rivers, based on the descriptive criteria, mostly
of genetic share of feeding in global scope (Pardé M., 1933; Lvovich M., 1945, 1973;
Beckinssale R.P., 1969; Haines A.T. et al, 1988), to those who do the same in regional level
(Lvovich M., 1938; Zaikov B.D., 1944; Gottschalk L. et al., 1979; Gottschalk L., 1985;
Krasovskaia 1., Gottschalk L., 1992). What has been evident from the start is that river
regimes are cheangeable category and this characteristic has both spatial and time
dimension. It was written relatively little about the changeability of hydrometeorologic
occurrences until the last decade of the previous century, so in that sense the same attention
was paid to river regimes. However, unmemorable media euphoria about climate change,
directed first at human activities and consequences which they would possibly have on the
humanity, has started since then. In that sense one of the recognizable topics for analysis
was river regime as well. Whole series of studies which were based on the influence of
extreme climate changes on water resources, where conclusions went from moderate and
mildly concerned, to those catastrophic ones (Arnell N.W. et al., 1990; Krasovskaia I.,
Gottschalk L., 1993,2002; Milly P.C. et al., 2005, uta.). The basic problem has remained —
which criteria to use for classification of rivers, that is how to perform regionalization in
which each hydrogram would undoubtedly find its place? Although there were lot of
attempts, it seems that none of them have not been completely satisfying till now. The
method which has been mostly mentioned, and it is based on the combination of qualitative
and quantitative criteria, was introduced in 1995 as the synthesis of positive experience on
hydrologic classification of Scandinavia and north-western Europe. (Krasovskaia 1., 1995).
The first classification was made for the periods of the year when the first, the second and
the third maximum of run-off occurred (average monthly values of long-lasting period), and
also two lowest monthly values. This kind of classification (for example for Scandinavia
and high flows these are April-August, September-November and December-March, and for
low flows January-April and May-December) should associate to some extent to prevalent
type of river feeding (rain water, snow water, ice melted water, combinations). Further
more, as the measure of the stability of occurrence of these average monthly run-offs the
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probability of occurrence was derived from each individual year in succession. The sum of
all probabilities of one hydrogram (3 max+2 min), expressed by so called indexes of
instability, gave total span of the extremes in the scope of which some types of regime were
defined. In that way the quantification of the stability of the river run-off was performed,
based on the concept of entropy which is in some way regular rule of this process relevant
for all climates.

The good thing about this model is the fact that it can be adapted to each territory,
and the drawback is often unclear relation of the main sources of the river feeding inside the
groups. All the same, it has been applied several times on the territory of Serbia as well. In
the paper on the river regimes of Europe, Stanescu V. and Ungureanu V., (1997)
encompassed in one region the drainage basin of the Beli Drim and Shara Mountain and
presented it as hydrogram of the profile Kpuz on the Beli Drim. It was marked as the South
zone of high altitude with rainy-snowy source of river feeding. According to them, the first
and the second monthly maximum were related to the period of April-May, and the third for
the period March-May. The first minimum was in August-September, the second in
September-October, and the third was in August-October(the method was exceded for one
more minimum).

What cannot be seen from the paper is the exact period valid for discharges and
which stations are taken in consideration to present this region. For this reason the shown
hydrogram of the Beli Drim (Kpuz) differs from the one in the paper in the fact that it does
not have emphasized February waters (they should be higher for 3 m*/s than March ones, or
according to Parde’s coefficient that relation is 1.38:1.24). The difference would have been
even higher if instead of the station Kpuz this region was presented with Vrbnica station.
This correction would not only expand the third maximum to the period February-May, but
it would even point to the thing very interesting for Metohia- and that are high February
waters caused by combination of rain and snow from the floor of the ravine. Taking into
consideration that the shown region encompassed both the drainage basins from Prokletije
and Shara, as well as the Erenik River, with hydrograms which did not fit into its model at
all, it can be concluded that the authors did not pay much attention to all the complexity of
this area. Less impreciseness has the Ibar River which was included to the drainage basin of
the Zapadna Morava (maximums went in this order : the 3 , the 5™ , the 4™ per station
Gugaljski bridge) and the Binacka Morava and the Sitnica which were put in the region of
the Juzna Morava (the 3™ , the 2", the 4™, and it should be for the Sitnica 2™, 3™, 4™).
According to the authors all five types in Serbia belong to rainy-snowy regime. At the end,
it remains unknown why is that only for the territory of the SR of Yugoslavia the indexes of
entropy and stability were not shown from which it could be seen how high was the run-off
variable per shown types of regime.

Still, in the paper on the regime types on the Balkans (BALWOIS Area), Stanescu
cited the previous hydrologic regionalization of Serbia, but then with slightly modified
methodology he gave the indexes of stability for each of selected periods of maximal and
minimal waters (Stanescu V., 2004). For the Beli Drim Drainage basin, as a sample, again
the station Kpuz was used, but in comparison to the previous study the periods of the most
frequent third maximum (the fourth-the sixth), as well as the second (the seventh-the ninth)
and the third minimum(the ninth-the tenth) were changed (then the period of monitoring was
40 years). According to his calculation, the rivers of this regime had stable run-offs in the
months of the first and the second maximum,as well as the second and the third minimum,
while the third maximum was described as relatively stable, and the first minimum as very
stable. Similar modifications refer to the regions where the rivers upper Ibar (sample
Leposavic), i.e. the rivers Sitnica and the Binacka Morava (Grdelica on the Juzna Morava)
are. Although now the distribution of the run-offs on the monthly level corresponds to the
period from this paper (1961-90.), it can be seen that certain regions in Serbia (therefore in



251

Kosovo and Metohia as well) do not show all the differences which appear inside
themselves. This is a problem which has traced this method from the very beginning and it
concerns the way of controlling of certain regions (“a stopping rule”).The question is how to
reconcile the differences among the hydrograms of adjacent rivers (to unite them in one
regime), that is to find the important criterion by which they would be discerned and to set
limits between them. This is yet connected with the size of the territory and the density of
the river profiles, and it concerns each type of the regionalization.

Kovacs P. made one more intent to define the regime types in the similar way in
the Danube Drainage Basin (Kovacs P., 2006), which in Kosovo and Metohia excluded only
drainage basins of the B. Drim and the Lepenac. The basic method remained the same
(Krasovskaia 1., 1995), only the correction of stability index and the selection of intra-
annual periods of occurrence of the extreme monthly discharges were made (Novaky et al.,
2001). This exact paper points at the difficulties which this procedure has met. Namely, on
the area of 817 000 km” and with the limited number of hydrological stations (about 20 in
Serbia) some applicable result cannot be expected at all. The author noted that as well,
integrating all regimes of smaller drainage basins (especially mountainous) into regimes of
those rivers to which they belong (mostly over 500 km?). Then the question arises: What is
this analysis for? It can be used for the general review of the regimes of more important
rivers, but for the local level — local conditions and higher number of stations have to be
taken into consideration. For example, in order to get 8 main types, together with subtypes
which were 17 different river regimes in the Danube Drainage Basin, the span of months for
the adoption of extreme waters had to be extended to unreal limits. Therefore, for the
occurrence of the second maximum in Serbia was accepted the period from December to
June, and for the third maximum - the month with maximal waters even from November to
June. In such conditions most part of Serbia (without the Drina River and the Kolubara
River) was marked with same regime (4/a). So, the whole drainage basin of the Velika
Morava River and East Serbia were one regime!

Stability of the river water regimes

Based on the aforementioned, it can be concluded that for the application of the
mentioned methodology it is necessary first to select adequate territory, and then to adapt
the procedures to the river regimes on that territory. It is obvious that analyzed papers which
treated the area of Kosovo and Metohia cannot be good foundation for more detailed
description and classification of water regimes, because they were not created to include all
local conditions which cause the differences of the regimes. On the other hand, the attempt
to adapt the same method to this territory would not have brought any results, because it is
very small territory for its application. The whole Serbia would probably, or with some
surroundings, be enough sample for affirmation of this method.

Therefore, contemporary procedures of the classification of the regimes are not
adequate, they are too formalized and adapted to quantification, and the older ones, oriented
to the origin of waters, are not satisfying because they lack numeral exactness. In such
conditions there has not been any notion that this paper can bring something new. Its
intention has been achieved by indication to all the problems which such research brings
with itself, together with review and description of factors which were responsible for
formation of average high flows in the period 1961-1990. Concerning this, it is also
interesting to research the stability of monthly maximums and therefore support the analysis
from the first part of the paper. After all, that procedure has been recommended by all
authors, starting from Parde till today. The characteristic values of the frequency and the
stability per three highest monthly maximums of the river discharges in Kosovo and
Metohia would be presented in the table 3.
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The table data are nicely illustrated and we get slightly different picture from that
obtained by the analysis of hydrogram. We will point to some examples only. Although the
maximum discharges of the river Sitnica occur in February, it is noticed that in relation to
the next two maximums it has not got higher frequency, nor is its regime more stable then.
The coefficient of variation (0.89) is significantly higher than in March (0.60) and in April
(0.65), which means that individual variation (each year) is considerably higher than in
relation to the monthly average. It further means the following: the instability of that period
in the water feeding, high oscillations of the rainfall (rain), as well as the beginning of the
snow thawing. For example, the average discharge for February was 24.5 m’/s, and in the
same month of the year 1963 it was 115 m’/s! This rain wave caught entire Serbia and 2.5
times more rain fell on the drainage basin than usual (40:100 mm on the lower station).
The rains moved snow and big floods came. If that had not happened and that average
values of run-off had been then, the discharge in February in the whole period of 30 years
would have been below March one exactly for that number for which is larger now (about
1.5 m/s). And not just that, the variation coefficient would have decreased to the level of
March and April.

Table 3. Some features of high flows of the rivers from Kosovo and Metohia

The Legend:

The first row: the first number presents the coefficient of variation (C,); the number in brackets is the
ordinal number of the maximal discharge (1 — the highest, 2 — the second, 3 — the third),

The second row: the number in percents is the probability for occurrence of the maximal monthly
discharge in the next month; the number in brackets is the number of occurrence of the maximal monthly discharge
during the period of 30 years (1961-90).

That indicates two things:

- That even mean values of several years cannot be taken for granted when drawing
conclusions and in mutual comparison.

- Since the regime stability and maximum frequency during a month are very
sensitive on such individual excesses, and they are important as descriptors of the
occurrence, maybe these extremes(only with regimes) should be modified or even excluded
( for example one or two maximums or as many minimums). This is because these are
occasional processes and they can happen any month in a year, so there is no regularity in
them.

When we talk about reliability of the appearance of high flows how can we explain
for example that the month with the highest quantity of water on the Klina River occurs with
the probability of only 50% in the period from February to April ( the 1%, the 2™ and the 3"
maximum)? That means that in the period of 30 years even 15 years had the first peak in
some other time. It is similar with the other rivers (except the mountainous ones). Outside of
the periods of high flows (in fact in three months with the highest water quantity) there are
approximately 10-12 years (out of 30) in which maximum discharges occur. The good side
of these periods of high flows is that the variation coefficient is relatively small. Only in
couple of cases (the Erenik, the Kriva River) they reach 1, and at the most stable months
they are below 0.35 (the Beli Drim, the Decanska Bistrica).However, it should be said that
these are periods in the year on all rivers with the lowest coefficient of variation, and that
they are much higher in other periods of the year (the Erenik in September 1.67, the Plavska
River in November is 2.05, etc).

The rivers of Shara and Prokletije mountains and their characteristics are also
worth mentioning. Apart from the fact that in the period of high flows their coefficients of
variation are the lowest, there is the highest probability for occurrence of maximal value of
discharge then. At all shown rivers the number of years when the maximums occurred out of
the period of April-June was very low, from 6 at the Prizrenska River to 2 at the Decanska



253

Bistrica. That only tells us about the stability of the regime and about the strong influence of
nival component on them. Snow cover which was formed in high mountainous areas is very
powerful and relatively independent from the rainy episodes which in the low drainage
basins can disturb the regularity of high flows. The snow transfers into run-off gradually
with the rise of the air temperature in spring, which is an occurrence of the global type and it
is characterized with high stability. And not just that, the quantity of thawed snow from year
to year is stable value, and this exactly shows small oscillations of average discharges (C,).

Conclusion

According to the everything aforementioned, it can be concluded that the
classification of the river water regimes cannot be taken for granted, using somebody else's
methods and results, no matter whose authority, or using current tendencies and information
technology. This is especially true if we see regime as one graphic representation depicted in
hydrogram. The water regime should be analyzed as the occurrence changeable in space and
time and like that it should be released from the schemes, and its dynamics should be used
for the assessment of the future condition. Only in that sense would the solution be full, in
the given moment, and it would be useful for the wide span of human activities, as well as
for river ecosystems which depend on the regimes.

Even if we are not followers of the protectors of climate changes, at least not those
which all the guilt pass only on man, we have to accept the fact that our region became
unstable too, and therefore subjected to the changes in all the spheres of natural processes.
And water regimes of the rivers are among the first to be hit by the changes.
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