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IIPEOTOBOP

Monorpaduja "L HKIHYHOCT CYLUIHHX H BOXHHX HepHoda
y Cpbuju” pesyaTraT je BHUIIerogHuUier pala, KOjH je ayTop
zarioyeo y XumpomereopoliowikoMmM 3aBony CpOuje, a HacTaBHO
y Teorpadckom wuHctutyTy "“JoBan LBujuh”"CAHY. Xuppomnoliku
rnomaly HEONMXOIHH 3a H3paly OBe CTyOHje CYKLeCHBHO Cy TIIpH-
KymnibaHH KU oGpabhumBanm y mnepuony 1923-1985. Hsyserno, sa Ily-
HaB oHHM cy enaGopupaHu H 3a npouu Bek. [lomanu cy o6jaBibe-
Hu y nyOGamkaimujaMa XuapomeTeoponouke ciuyxbe CpGuje wu
JyrocnaBuje, HHcTHTyTa 3a Bomomnpuspeny “Japocnas Yepnn",
Enepronpojekra, Bomnonpuspenuux opranusdanuja, Hayunaux uHH-
ctuTyTa, HyHaBcke komucuje (Bynmummneurra), UNESCO-a u npy-
rux opranusanuja. Ha oBaj HaunmH ¢opMHpaHH CY HH30BH O IIpO-
Tunajy [yHasBa 3a 150 roguHa HeNpeKHIHHUX OCMaTpama H Mepe-
wa, a 3a gpyre peke y CpOGuju yriaBHOM 3a Iepuon on 60 romm-
Ha. CyumiHI M BOOHH TEpPHOAH IIPOYyYeHH Cy U aHallM3UpaHU IIpH-
MeHOM CTaTHCTHYKHX MeTOIa, BepoBaTHoha,  MeTola aHaloruje,
YeCTUHOM TOjaBibUBalba H TpajakbeM, KIaCHPHKaLHjOM H paHrHpa-
BheM XHIPOIOWKHX TOdHHa, pacliopeloM CYLWHHX H BOIHHX He-
pHofa, y3 OCBPT Ha IIPOTHO3y HBHUXOBHX IIpOMeHa Yy HapegHHM
roguHaMa. Y obGpalu Cy KopuiuiheHe cpellberogulimbe, MaKCHMaJHe
H MHHHMallHe, pebe MecedyHe, IeKalHe HWJIH HHEeBHe BpPEeNHOCTH.
Y moceGHOM TIOIVIaBJbY IMpoOyUeHa je IHKIHYHOCT TOOMIIBHX H
MaKCHMATHUX IHEeBHHX IalaBuHa y DBeorpany 3a nociuenwmux 100
roguHa fAa OU ce yHopeIHO HBHXOB OIHOC IIpeMa LIHUKIHYHOCTHMa
XU POTIOIIKUX HH30Ba.

Y OKBHUpPY aHallu3e IYTrOTONHIUHUX XHUIPOJOUIKUX HH30-
Ba, IOaTH Cy KpPUTEpPHjyMH 3a YTBphuBalke MepoldaBHHUX XHIPO-
JOUIKMX HH30Ba HAa HHBOY T[OOHIUKBHX, CE30HCKHX ¥ MeCeYHHX
BpenHocTu. OBoM oOpamoMmM oOyxBaheHe cy Behe peke CpOuje,
pacnopeheHe Ha UeJIOj HWEHOj TEPHTOPHJjA H TO Ca paslIuvYHTHM
pEYHHM PpeXXHMHMa, Ol MEILIOBHTOI Ha CeBepy OO0 YHCTO ILIYyBH-
jalHOr y HeHTpalHoj uiH jyyxHoj Cpouju.

Ayrop



YBOI

[on mMOjMOM HUHKIHYHOCT YOIUITE y3eB, IOIApa3yMeBaMo
XPOHOIIOIIKO CMelhHBalke CYLUIHHX W BIaXKHHX [epHona, IIpH
yeMy Cce CBaKH TIepuon ojapeheHor BpEeMEHCKOr Tpajama KOjH
camp’XH jelaH CYLWHH H jelaH BJa)XHH IIepHOl Ha3HBa XHIPOJIO-
wrH HHKIyc. llpoceyHe BpeOmHOCTH TaKBOI IHKIYyCa HIH BHIUE
BHX Cy HajapuOAMIKHUje BHIHEeTOOHLIBHM BpPEIHOCTHUMA KOJjH ce
nmob6njajy 13 Hi3oBa He Kpahux om 50, 75, 100 uan BHIle TroOJOHHAa.
OBakKBe BpPEeIHOCTH CMaTpajy ce HopMaJlHUM (pernpeseHTaTHBHHM)
3a H3yvyaBalbe peXXHUMa peKa H 3a H3rpalbkhy BeIHKHX XHIpOoTeX-
HUYKUX H BONONPDHBpPeNHHUX oOjekara. y>KHMHa IIHKIHYHOI' IepH-
oja BapHpa OI peKe Ho peke, kol Behux peka (MewlOBHTH pe-
JKHM), Taj mepuon je KpahH, a Hajoy»H je Kol MamuUxX peka (may-
BHjaIHH pexkuM). YrepbhuBare MepoxaBHOr NepHOIa je OaHac je-
OaH OI HajoONroBOPHHUJHX 3allaTaka caBpeMeHe XHIOPOJOTHje, jep
BehiHa peka Yy CBeTy HMa KpaTKe HH30Be oOCMaTpaka, UIITO
IPBEHCTBEHO BajyKH 3a adpHUKe H asHCKe 3eMJbe rie Ccy Mo Ipa-
Buily HajBehe peke Ha 3eMibu, Ha KOjUMa HHYY BONOIIPHBpPENHH
FHTFaHTH 3a TIPOH3BONBY eJeKTPUYHe eHeprHje, 3a IJIOoBHIODY, Ha-
BONbaBakhe HJIH BOMOCHaOmeBame. Y HEIOCTATKY MeEpeHHX Iola-
TaKa KOpPDHCTE Ce METOIEe aHalloruje U pEervoHalIHe aHallu3e, alil
ce yBEK NOy3JaHO He MOe YTBPIHTH C KOjoM TauyHolhy Mo-
JKeMoO. Oa padyHaMO Ha TaKBe IIoJlaTKe UM Yy KOjoj MepH Cy TaKBH
HI30BH xoMoreHu. Horaha ce, ma ce ycBajajy nomuemeHe HIK
npeliemheHe BPEeIHOCTH IITO HMa 3a MNOCHeNHIy Yyrpoj)kaBake CHU-
rypHOCTH JKHBOTHe cpeluHe (JbyOCTBa H HMOBHHE), HJIH HeHo-
TpeOHO Tpollelkhe EeKOHOMCKHX HHBECTHIIHOHHX cpencraBa. Ilu-
KIHYHOCT pevyHOor' OTHLaKka Ha HallHM peKaMa je Mallo HCTpa-
JKHBaHa. JOlLI yBeK ce He paclollaske ca HOBOJbBHO OYI'HM HH30BHMaA,
HNp. nyskuM on SO uau 75 romwHa, Oa OH ce jedHa TaKkBa aHa-
nmsa Morida usBectd. CaMoO HeKe peKke Ha KOjUMa Cy YCIHOCTaBlbe-
Ha ocMaTpama 1923. romuHe HIIH paHHje PacIojlaykKy ca TMoIaluMa
oyxuM on 60 romuHa, Imon YCIOBOM Ja Cy Ha THM IpOoQHIHMA
Oulla HelpeKHOHa M II0Oy3JaHa oOcCMaTpara H IO NOpaBHIY jedHO3-
HavyHe KpuBe nporuiaja (Mama IIPOMEHJPHBOCT PEYHOr KOpHTA). 3a
cama cy TO npodunu Ha JyHaBy (OpuaBa-KnamoBo), Ha CaBu
(Cpemcka Mutposuna), Ipunu (Bajuna Bawita), Tumy (IIpujeno-
me), HGpy (Pamuka), HuuwaBu (Bema Ilamanka). 3a cBe Te peke
pacrionarajio ce ca HHu30BHMa Ha J[lyHaBy nOysxkHHe po 150 romuHa,
a 3a ocTajie BONOTOKe He Oy’KHM on 60 romuHa.

KPUTEPHIYMH 3A INPOYYABAIGE
IIUKIIHYHOCTH OTHIIAIBA

Kako je y oBom pany ofpaheHo Buuie peka ca pasau-
YHUTHM MHOepHoilMa OCMaTpalka, 3a aHallu3y IHKIHYHOCTH TIpH-
MemeHOo je BHule MeToa. I[IpBo cy ynorpeGibeHe CTaTHCTHYKE
MEeTOMe, 3aTHM MeTOll aHajIoTHje, MOINYJHHUX KoedbUIHjeHATa Of -
CTyIlatha YllaHOBa HH3a OJI IIpoceYyHe BPENHOCTH, MeTOll CyMapHHUX
KPUBHX MOLYJIHHX OICTyIlamwa. AHallH3HpaHe Cy 4YeCTHHE I[IOjaB-
JbHBalha CYIUHHX H BOOHHX IIepuoda, 3acCTYyIIbeHOCT CpellbHux,
MHHHMAJTHUX ¥ MaKCHMajHHUX [OPOTHIaja, XPOHOJIOIHja IOjaBIbU-
Baka alcColIyTHO MAaKCHMaJdHHX H MHHHMAIHHX Boja, KiIacHQHKa-
IHja XHOPONOWKHX TIodHHa no BogHocTH (cywHe, BomHe). [Ipu-
MemeHe Ccy ojarosapajyhe pacrnofene, a OAaT je OCBpPT Ha IIpor-
HO3Y II0jaBJ/bHBakbha BOJHHX H CYLIHHX IIepHOola Y3 OIEeHY Mepo-
OaBHOCTH HH30Ba, nopehemeM kpahHxX ca Iy»HM Yy OKBHpPY HCTe
peKe HIH ca CyCeIdHHM CIHYHOI pexuMa. Ha oBaj HauuH npaTte
ce TIpOMeHe O PpeXHUMYy peka H [OOHOCe 3aKJpyUUH Yy I[orieiy
kopHurherwa nopaTraka 3a H3rpaliy BOIONPHBpedHHX objekaTa.

AHAIIN3A ITHKIIMYHOCTH OTHUAILA PEKE OYHAB

IIynas je pexa ca penmatuBHo BehuM OpojeM XHIpoio-
HIKHX CTaHHIAa Ca OCMaTpamHUMa OyxHM on S0 wumu BHiie ro-
nuHa. Hajnyxa cy Ha pyMyHckoj ctanuuu OpluaBa Koja je papu-
nma on 1840-1972. rommHe, TO jecT Ho mnoTamaka jezepoM on XE
" Beppan”. ITocme 1972. rommHe HH3 je DonmymweH HomallMMa HOOH-
jeHUM noMohy mnpousBOMIe elleKTpHYHE eHeprHje H MepewmeM Ipe-
JIMBHHUX BOJa Ha OpaHM y KmamoBy u Tako dopmupan 150-romu-
IIBY HH3 O HNpoTulajy y nepuony 1840-1989. romuba (Taé. 1).
Xunponomka cTaHMIa OpuiaBa je jeoHa OJ II0Yy3JaHHX CTaHHIa
Ha [yHaBy, jep ce Hamasu y bepnanckoj KIHcypH Koja je wus-
rpaheHa o cTeHa, peYHO KODHTO je NOCTOjaHO a HeMa H3JIHBamba
BenHkHX Boma. CBakolHeBHa Mepema BONOCTaja H IOBpeMeHa
npoTHiaja oMoryhuma cy ma ce yCIOCTaBH jeqHO3Ha4YHa M IIOy3-
JaHa KpHUBa MPOTHIQAja H TaKo OIpele KapaKTEPHCTHKE OTHI[ama
HdynaBa y Bepnanckoj kmucypu (ck. 1) Ilomauu cy o6jaBibeHH Yy
nyonukagujama Y HECKO-a [UNESCO, 1974].



I[Tospummna cnuBa JdyHaBa y mnpoduny OpuiaBa je 576.232
km? ca korom "O" ocmarpawa on 43.87 m y omHOCy Ha
Janpancko mope u 44.36 m y omHocy Ha I[IpHo Mope. CraHuua je
Ha 955 km Toxa JlyHaBa on yuwha y ILIpuHo Mmope. Cpenmeromuiui-
BH BONOCTaj y INPHPOOHOM pexHuMy je 275 cm, alncolyTHO Haj-
HiokH je - 52 cm (9.1.1893)) u - 26 cm (27.X.1947.) u arncoiayTHO
MaKCcHMadHHU on 648 cm (17.1V.1895.). HlupuHa KopHTa peke je IpH
ManuM BonoctajuMa oko 480 m [loguurrmak [y HaBcke KoMHCH e, 1965].

MeTon amnamordje. - 1JukianvuHocT oTHHawa J[lyHaBa aHa-
JH3HpaHa je CTaTHCTHYKOM o0O0OpagoM CpelmherojuuImbux MHpOTH-
uaja (ra6.l.) y Kojoj cy BpeIHOCTH HNpHKazaHe IO HeleHHjaMa ca
IIPOCEKOM 3a CBaKy o5 15 IeleHHja H OICTyHamweM O] NpOCeKa
nepuoma 1840-1989. romuHa, koju usHocu Qs=5456 m¥/s.

Ta6. 1. - Cpedmwe 100uwnu npotuyaju Hynasa (mYs)
no deyeHujama 3a 150-100uwiru nepuod
1840-1989, Opwasa-Kaadoso

Tab. 1. - Mean annualy discharge of the Danube (m%'s)

in the decades in the one hundred fifty period
1840-1989, Orsava-Kladovo

Tom. 0 1 2 3 4 5 6 7 8 9 Sr. DQ(%)

1840 4980 5100 4740 5870 6060 6980 5970 6190 5060 4780 5573  2.10
1850 6480 6400 5760 7100 4635 6100 4600 4250 4470 5020 5482 0.04
1860 6400 4770 4210 3340 5270 4540 3700 5770 5070 4560 4763 -13.00
1870 6350 6370 4900 4520 4310 4760 6770 5840 6520 7060 5740 5.20
1880 5400 6700 4900 5770 4890 4820 4960 4650 5850 5520 5346 -2.00
1890 4400 4620 5400 4970 3960 6180 5890 6600 4400 4800 5122 -6.00
1900 6050 5140 5520 5060 4730 5350 5530 5530 4110 4710 5173 -5.00
1910 6760 4610 6540 5950 6340 8050 6480 5440 4130 7050 6135 12.40
1920 5600 3680 6000 5550 6120 5020 7220 5310 4650 4580 5373 -2.00
1930 4920 5720 5200 5160 4720 4800 5650 7440 5420 5460 5449  0.00
1940 7390 7900 6030 3810 6670 5120 4190 4130 5530 3980 5475 0.30
1950 4150 5380 5110 4760 4980 7150 5910 5110 5630 4900 5308 -3.00
1960 5650 4350 5630 4800 4830 7440 6890 6140 5180 5250 5620  3.00
1970 8000 4280 5100 4500 6400 6060 5190 6050 5960 6380 5779 6.20
1980 6880 6500 5550 4580 5020 5240 5200 5740 5250 4860 5482 0.50

150 roauwmu npocek 5456 m3/s

DQ-omcTyname 10-romuuumer mnpoceka O BHIUErogMUIber

30or nysKiHe MOepHola O©OBaj Ce HH3 cMaTpa pelpe3eH-
TaTHBHHM (MepodaBHHUM) 3a H3y4yaBalhe peXHMa peke H 3a
XHOpOeHepreTcka HMckopHuhaBama BOoMa, a CIys»KH H Kao pelep 3a
npoBepaBathe MepoONaBHOCTH KpahHX HH30Ba Ha ApyruMm Behum
pekaMa CIHYHOr peskHMa. Bapujauuje nmporunaja llyHaBa cy BeoMma
Majle, Yy HCTOM TIepHony, KoedHIHjeHAT BapHjalHje T[OIHLIHUX
nporuiiaja je Cv=0,17, a KoedHUHMjeHAT acCHMETplje KpHBe Pacno-
pene nporupaja Cs= 0,47. Oxncrynama 10-roguuumer mnpoceka Ol
HopManHe BpegHocTH (5456 m3/s) cy Takobhe mocTra YyjenHaudeHa.
ITopehewem 10-romuuumer T1ipoceka 15 Hs3abpaHHX [OeleHHja ca
BHLIETOOHIIBOM BpemHouthy, NoOUIIOo ce 00 noKasaTelba Ja CKOpPO
ner peneHuja uMa Beha ojcTymnama O ¥5.0 %, mok je kom mopy-
rux IOeBeT OeleHHja Ta pasinKa y, TONepaHTHHM rpaHuliama. Haj-
Behe omcryname je y mepuony 1860-1869.rommHa KoOjH je CyLIHHjH
3a 13.0 % u 1910-1919. roouHa Koju je BnaskHHUju 3a 12.4 %. Behuna
ocTajlnxX [eleHUja HMa OTHIlalkhe BeoMa INPHOIHIKHO BHIUErOI M-
meM, ITa ce 3a [yHaB Kao BeJIHKY peKky Moske pehH Ja uMa Beo-
Ma cTaBHMIIaH peXHM Ca BeOMa MallHM IIpoMeHaMa IpOTHILaja, LITO
jé Y3pOKOBAHO OCHM TIIPOCTPAHOI CJIHBa, jOLI H HEroBHM KOM-
GUHOBaHHM (MelIOBHTHM) pexumMoM. [IpemMa TOMe, Kao jemaH On
3aKJbyyaka Morao OH ma 6yne, na ce 3a lyHaB u meMy CIHYHe
peke Mory nOGHTH MepodaBHH HH30BH W ca JeceT I'OlHHa OCMa-
Tpawa, caMO je TakKBe HH30Be NOTpeOHO BepHUPUKOBATH Ca PEKOM
KOoja MMa Iy»Ke HH30Be ocMmaTpara. 3a OpojHe mnpoduiie Ha [yHa-
By on Perenatypra mo yuha y I[pHo Mope Ha oBaj HauHH ce
MOrY KOHTpPONHCAaTH H TIpOoNy’kaBaTu KpahH HH30BH OO TIpaHHIa
BHUXOBE MEpPOHNaBHOCTH, KopHlWwheweM MTYroromgHIUmHUX IOaTaka
xungponolrke cranuie Opuiaba.

Y oxkBHpY aHalinze Imnoxartaka y 150-romuurmeM HH3Y, I10-
cebHo je TecTtHpaH mnepuon 1972-1989. rommHa (19 romuHa) 3a
BpeMe pafa XuapoenekrpaHe "bepmam” 3a kKoju cy mopain, Kako
je paHuHje HaBeneHo, HDOoOHjeHH nomohy Ipou3BONIEe eJIeKTpHYHEe
eHeprHje U MepemeM BHCHHE BOJe Ha MNpPeluBHUM IparoBHMa. 3a
HCTH NEepHON, CpelmerodQULIBH MNpOoTHIAj je 5586 m¥s koju ce
pasnHKyje ol BHUIeromuiuwmer 3a 2.3%4. MeTonoM aHalIOTHje KOJH je
Halipel HNpHUMEHmEeH 33 OleHy MepoIaBHOCTH HOojedHWHHX Kpahux
HH30Ba MpeMa OYy>KeM Yy OKBHpY HCTe CTaHHIe oMoryhaBa IipoBe-
py Imomaraka CTaHHIla Ha HCTOM TOKY, y OBOM chnyd4ajy Ha J[lyHa-
By, allM H 3a CTaHHIle Ha [PYTrHM peKaMa, Ha IIpUMep BeroBHM
npuTtokama, CaBu, Tucu, IpaBu. CaBa y Cpemckoj MurtposBuiu

uma Qs= 1562 m¥s y nepuomy 1950-1989. romuHa. 3a HCTH Ie-

puon npotunaj [yHaBa y bepmany je SS50 m¥Ys, koju je Behnu
O BHULIEronHiumer mnpoceka 3a 94.0 m¥Ys (1.72 %), ma ce ysuma
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na je oruuarbe CaBe y HaBeleHOM INepHOLY XomoreHo. Hunu npy-
ru npumep, [yHaB' y mnpoduny IlanyeBo HMa cpenmeromHLUIBbH
npoTHuaj y unepuony 1951-1970. rommna om 5559 m¥s. Y wncroMm
nepuony nportuuaj Hymnasa y Dbepmamy ce Marlo pasnukyje OJL
HOpMajlHe BPENHOCTH Ma Ce M OBaj NepHOol Yy3HMa Kao pelpe3eH-
TAaTHBAH.
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Ck. 1. - I'padux cpedme 100uwurux nportuyaja Lynasa y
nepuody 1840-1989. 109. (Opwasa - Kaadoso)

Sk. 1. - Graphic of mean annual discharge of the Danube river
for the 1840-1989. period at (Orsava-Kladovo)
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CraTHCTHYKe MeTode. - YKIbydyjy INpoBepy HNpOCEeYHOr Io-
OHIIBer OTHIlaja Ha OCHOBY IH3pavyyHaBalba IbEroBe  Cpelnme
kBanpaTHe rpewke L/y4iresa A. A, 19761, To jeCT mo obGpacny:

CV
2.Q = ~100

n

roe je £ Qs-cpejme KBaJpaTHa rpelika BHINETONHUIBET IpoTHUllaja
y %, Cv-xoedHIHjeHT BapHjalilije CpeIberofHlIber MNPOTHILAja,
n-6poj OCMOTpPEHHX TIOIHHA. 3a CiIy4aj CaBe y Cpemckoj Murtpo-
punH Koja y nepuomy 1950-1989. romuHa uMa Qs=1562 m¥s, Qs
mo HaBeleHoOM oOpacny je 2,53%, HJIM H3paAXXeHO Yy allCOoNyTHHM
jemmuunama 39,5 m¥s. 3a oBy BpeNHOCT IMEpHOI MOKe [a Om-
cTylma y TO3SUTHBHOM H HEraTHBHOM CMHCIY OJI BHUIETOJQHIIILE
BpenHocTd. [pyrH ciyvaj je mokasaH Ha NpHUMeEpPY Benuke MopaBe
Jby6uueBckoM MocCTy y mnepuony -1971-1990. ronuna y KojeM je
6s= 243 m¥s ca Cv=0.29 u n=20 rommua. IIpema HCTOM oOBpacuy,
cpenme KBalpaTHa rpelika je 2Qs=6.5 %, OINHOCHO OBaj HH3 ©OH
TpeGalo HeWTO KOPUIOBATH, jep TIpellka Ipelasd TOJepaHTHHX
5.0 %, To ject m3abpaTH OpPYTrH MepOIAaBHH IepHON.
Y oOKBUpPY HCTe MeTole KOpHCTH Ceé U BelHYHHa Trpel-
Ke KoedHIIHjeHTA BapHjalfje cpedmeroqHumer IpOTHIIaja
koju ce onpehyje mo obpacny:

1+C/}
2.C= | — * 100
2n

roe je ECv—- rpelika KoedHIHjeHTa BapHjanuje y %, Cv- koedu-
LUjeHT BapujalHje, n- ©Opoj romHHA. Ha npumep, peka Tuca y
nepuony 1931-1970.roounHa HMa IPOCEYHO OTHLAMmE O 766 m3/s
ca Cv=0.35, 3a KoOju je "Ipelllka kKoedbuuujeHTa BapHjanuje 11.8%.
IIpeMa MCTOj THUTEpaTypH, OBa rpellka je y rpaHUIlamMa [I03BOJbE-
HHUX OICTyIama; oHa ce Hamasu uamehy 10-15 %, npema kome je
HH3 LHKIHYaH, TO jecT y IeMy je 3acTyIlJbeH TMOIjedHaK opoj

CYULIHHUX M BIaXXHUX TOJHMHa. Y CYNpOTHOM : aKo OBaj YCIOB
HHUje HCOYyHeH, aKo je v ucnon 10% wuau wusHanm 15%, oHma ce

HHM3 ODonymyje unu ckpahyje cBe MOTile IOK Ce He HCIYHH Tpaj-
€HH YCIIOB.
AHaiH3a LHKIHYHOCTH NOMOhY CyMapHHX KDHBHX
MOJIYJIHHX OICTyIIama

MeTtonoM pyckux xupponora L[IlpakTHYyeckad THAPOITOrH4,
19761, aHalIM3HpaHa je  LHKIHYHOCT  TOOMUIIIBHX npoTHIlaja
Iynasa y -Bepmany onpehubameM MOLYIHHX KoedpHLHjeHaTa (K)
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Koji ce moOHjajy OIDHOCOM MNpPOTHILaja CBAaKOr YjaHa HH3a ca Ipo-
CeYyHOM BHUIeroanumoM sBpenHourthy. Onysumamem K on jenmuuie
H CyMHpalkheM OBHX BpPeOHOCTH Y KYMYJaTHBHOM OJHOCY H IIO-
IOelIoM CBaKkor TakBor 30Hpa ca KoepHIMjeHTOM BapHjallHje 100~
jeHa je payyHCKa cyMapHa KpHBa MONYJAHHX OICTYyIaia Ol IIpo-

ceydHe BpeIHocTH. OBe BpeNHOCTH Cy HaHeTe Ha nHjarpaMm (ck.

2), roe je Ha opouHaTH X (K 1)/Cv, a Ha ancuUHCH TONHHe ilepHOoIa
1840-1989. JloGujen je XUOpPOrpaM KOjHU IIOKa3syje XPOHOIOUIKY
NPOMEHJ/BMBOCT TCONHUIber MNpOTHIlaja, HWIH HAHU3MEHHYHO CMEHmH-
Bame CYIIHHX H BOJHHX IHepHOOda. BpeMeHCKH MNepHOOH Y TOKY
KOjHX Cy HHTEH3HTeTH IpHpPAcTa CyMapHe KpHBe MNO3UTHBHE (KU3-
Han O0) onarosapajy BII2aXKHOM IepHOXY, H OOpHYTO, BpEMEHCKH
NepHoiH y TOKY KOjUX Cy TakBH NPHPACTH HETaTUBHH, CYLIHOM
nepuony. Ilepnon BpeMeHa Koju oOyxXBaTa jedaH BilaXkaH H jelaH
CyulaH IlepHol IpencTaB/ba XHIPONOUWKH ULHuKNyc [Xwnpomolrka
cryngHja CaBe, 1974].

Ha nwujarpamy ca ckune 2 Mory jHa ce H3aBoje 4 LHKIyca,
a y OKBHPY IHHX H MHKpoHKIycH. CBakH ULMKIYyC HMa CBOje
KapakTepHUCTHKe, Tpajarbe, CYUHHjH H BOIHHjH  IIepHOI H
rpocevyHy BpegHocT. Pemocien BHUXOBOr IIojaBibHBama je cienehu:

1 pgwxnayc on 1853-1881. romuue (N=29), osHaueH Taukama
B-C-D, cmabGo je wuspa)eH, cuia3Ha IHHHja OHjarpaMa O3Ha4aBa
cymnuju  (ManoBogHuju) nepwon (B-C), 3HaTHO je nmyKer
Tpajatba y omHocy Ha BiakHHju (BomHuju) mepuon (C-B) xoju je
kpaher Tpajama a paHHju Oeo xupporpama on 1840-1852. ronune
(A-B) je meo Hekor npelxXoOHOTr IHUKIYCa H HHje y3eT y pasMaTpaibe.

II yukayc je ©6uo y mnepuony 1882-1926. rommue (n=435)
ca IIoJjemHAKHMM TpajakheM CYILIHOI H  BJIa)KHOT  [epHoja,
osHavyeH Taukama D-E-F. [IpoceyHa BpenHoOCT OBOI' I[HKIycCa je
Q=5323 m%/s, Beoma je Gnusak 150-romuwumeMm mnpoceky(DQ =2.0%),
na ce ysuMa Kao pemnpeseHTaTnBaH. [Ipoceuno Ks 3a oBaj mepuog
je 0.98 koje ce moGuja no obpacuy:

L +1
KS=1+_1§__2_
m

rue je Ks- mpoceunn MonmynHH KoeduUHjeHaT mnepuoma 1882-1926,
a i, u 1l kpajwa u mouerHa BpenHoct cyme K-1 /Cv, a m- 6poj
TOIHHA Hepnona.

III pukayc je BeoMa KpaTKOIr Tpajala IIa Ce He MOXe
y3eTH Kao MepoIaBaH 3a aHalMu3y; HberoB IepHOI Be3aH je 3a
ronuHe on 1927-1942. (16 rommHa) ca nperoMoM H3Mehy BiaxkHOT
U cyuwHor mnepuoma y 1935. romuHH. 3HaTHO je NQY3KH CYUIHHUJH
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ol BNIA’KHHMjer, Kora 4YHHe TpH H3y3eTHO BOIHE TOJHHE (1940,
1941, 1942). Uuxnyc je o3HavyeH CIOBHMa E-G-H 3a koju je mpoce-
ypo Ks=0.94, To ject Tpehn LHKAyC je CYUWHHjH OI Npoceka 3a 6%.

IV gukIyc, Kao IociedlH IpoyvyaBaHOr mepHoma je ca
BpeMeHCKHM TpajatheM on 40 rommna. Mma rnpasBuian pacropeln
CYLIHHX M BIA’)KHMX TOMNHHA Ca MpeloMoM Yy 1964. rommHu. Hu-
kinyc je osnaueH cinosuma H-K-L sa koju je Ks=1.04, To jecT oH
je BONHHjH OIl BHLIETOOAHMUIbEr MpOCeKa 3a 47%.

Tpe6a ucrahi pa ce y OKBUPY 4 Makpo LHKIyCa H3-
OoBajajy U MHKpPO IIHKIYCH, HapaBHO kpaher Tpajama, Ha IIpHMep
KapaKTepHCTHYaH jelaH TakaB MHMKpPO LHKIyCc je ©Ouo of
1954-1956.roguHe KOjH ce IiojaBJbyje Kao BJla)kaH Yy OKBHpY CyLI-
Hujer nepuonga IV nuknyca (1943-1964). OH je Be3aH 3a 3a BeOMa
BlIayKHY IMociepaTHy 1955. ropuny.

Kama ce rosopd O IHKIHWYHOCTHMA BIIa)kKHHX H CYILIHHX
mepuoma Mopa ce HcTahM Ha y CBakoOM CYIIHOM HJIIH BIIaXKHOM
[lepHOdy  HHCY 3acTyIljbeHe YBEeK CylIHe OJHOCHO BlIa)KHe
romHHe, MaKO Ce palH O BOIHHjeM IlepHody, Beh HanpoTuB, CBakKH
CyHIHH TepHod YKIbyuyje H3BecTaH ©Opoj BIIaXHHUX I'ONHHa, a
CBaKH BJIAJKHHjH mnepuol oxpeheH ©6poj cymHHX roguHa. Ha mpu-
Mep y nepuony 1943-1964. rommna Koju je O3HaYeH Kao CYUIHH]H
IV uuknyca, uMa 14 cpenmwiux, 6 CywWHHX H 2 BOAHe roOHHe, HIU
nepuon 1965-1982. romuHa, oO3HayeH KaoO BOAHH MEepPHOO HCTOT
nuknyca canpku 10 BomHHX, 6 cpedmHMX H 2 CylIHe TOIHHE.
IIpocek mnpBor cyurHujer nepuona je 5082 m3/s, mpyror BIasKHH-
jer 5986 m3/s ca omcTrynameM Ipyror y OIHOCY Ha npsu 3a 18%.

IIpoBepa LHKIHYHOCTH KpahHX XHIAPOJIOILIKHX HH3OBa

OujarpaM UHKIUYHOCTH CYUWHHX W BOOHHUX IlepHOla
Oynara om 1840-1989.romune, (ck. 2) cayskM M 3a IpoBepy LHU-
KIIMYHOCTH XHIPOJOWIKHX KpahHX HH30Ba Ha [HOPYyTrUM CTaHHIaMa
Ha JlyHaBy wunm [Opyrum BehuM pekama ciauuyHor pexxkuma. Ha
HCTOM [HjarpaMy IIapajlelIHO je IpHKa3aH OHjarpaM LHKIHYHOCTH
npotunlaja lyHaBa y npoduny BorojeBo (F= 251593 km?). O6Gpa-
hen je negnon 1940-1982. ropuHa 3a KOjH je IIPOCEYHO TONHUIbEe
Q=2978 m” /s, Cv=0,19, n=43. Ilapamennum nopehemeMm QnBa OHja-
rpaMa Ha CKHUHM 2 noTBpheHO je XPOHOJIOLIKO clarakme AHjarpaMa
nsMmehy BorojeBa um OpuiaBe-Knamosa. Kama ce sa kpahm nepuop
nspayyHa Ks, nobuja ce Bpennoct on 1,04, umcro kxao m 3a IV
BHKIyC MOYyJKer IIepHola, #3 4era Ipousuidasd pna je IyHaB y
npoduny BorojeBo 6uo BomHuju 3a 4,04 on 1SO0-ropmummer mpo-
ceka, na c¢e HH3 1940-1982. romumHa NpHUXBaTa Kao UHKIUYaH.
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- ujaipam yukauuHOCTU CYWHUX U B00HUX nepuoda pekxe

2.

Cx.

200.

ynasa y Bepdany 3a nepuod 1840-1989.

Sk. 2. - Diagram cyclic of a drought and watery periods of the

Danube river at Perdap for the 1840-1989. period.

CIHMYHO Ce MO’Ke IIOCTYIIMTH 3a OCTale TnpodHie Ha
NyuaBy on Besmana no Benuxor I'pamumra nau npoépwie Ha Tu-
cu u CaBH. MehyThuM, kama ce Topele oTHUama [[yHaBa mo ro-
nmWHaMa, IlocToje OHMTHHje pa3iiiKe y BpeMeHy TiojaBjbHBalba Mak-
cUManHUX M MHHHManHUX npotunaja. Hajsehnm cpenmweronnuimu
nponm,sj y BorojeBy je 4323 (1965. ronuHe), a y hepnamy (1940-1982)
8000 m” /s (1970 ronuHe). Hnu mpyra romdHa IO BOILHOCTH je
1941 (4165 m® /s) koja ce IO BOOHOCTH IIOKIIala ca HCTOM TI'OJH-
HoMm y beppmany (7900 m 3/s). Takohe HH ronMHe ca MHHHMAJIHHM
OTUIlaFbeM He MOpajy Ila ce HCTO MoHallajy HaMehy oBa 1Ba npo-
dumna. Hajcyumma roauda y OpuaBH Je 1943 (3810 m>/s) u 1949
(3980 m3/s), a y Borojesy 1971 (2010 m 3/s) u 1947 (2244 m3>/s).
[IpeMa TOMe, Ha peXXHM MOjaBlbHBarba KapaKTEPUCTUYHHUX IIPOTH-
naja ropmer uiad momer [lyHaBa y Hallloj 3eMIbH YTHYYy IIpe CBera
weroBe Behe npuToke, y npBoM peny Tuca m Caba, a onma Hpa-
Ba M Bemnuka MopaBa. OBO INpaBHJIO He Ba)XH 3a MecedyHe Bpem-
HOCTH OTHIIAaMha, KON KOjuX je mnoTrBpheHa HOEHTHYHOCT Yy Ppex
uMy ca HajBehuMm oTHUameM y npoinehe, a HajMawHM Yy jeceH.

Mepo,uaBHH XHAPOJOIIKN HH3OBH

Kama ce yTBphyjy MepomaBHH XHIPOJIOLIKH HH30BH MOpa
ce nohu on Tora o KoOjoj ce BeJIMUYHHH OTHIAja pand, Hna O
cy TO TONHlIbe, CEe30HCKe, MecedyHe HIIM HJeKalHe BpEeIHOCTH.

Hako je y IpeaxonHHM IIOrjlaB/bHMa OHIO TroBopa ©O HH3OBHMA
FOOUUIbHX IIpOTHIAja, HBHXOBO] LHKIHYHOCTH H pelpe3eHTaTHB-
HOCTH TecTHparheM NoMohy BHlIe MeTOHa, Y OBOM IIOIl1aBjby pas-
MoTrpuhe ce MepomaBHH XHUIPOIOWKH HHSOBH 3a BpeMeHCKe
jenuHuIe: TOINHHY, Ce30HYy H Mecelle. OcHOBa 3a TO Cy ocCMaTpa-
wa Ha [OyuaBy y bepmany y HaBegeHoM 150-ropuiiimeMm repuony
[¥YHECKO, 1974; XE"Bepman", 1993].

Toguwwy nporHOajH. - CBe MeceuHe BpPeIHOCTH OTHIamba
H3pa)keHe Cy 3a 25-rooulime IlepHoOIe <Ca TfpoceluMa KOjUX
je y HaBemeHoM HH3y Onio 6, ca oacrtynamuMa HsMehy mnojenu-
HUX 25-rogHIIBHX HH30BAa Kao M OACTyIamweM KpahHxX HH30Ba
npema BuuieroguuumeM (TaG.2). Y3 TO, 3a CBaKy IIpPOCEYHY Meceu-
HY BPEeIHOCT H3pauyHaTH CY TIOMHUIBH npocelu, mna je 3a IPBU
nepuon 1840-1864, roauHa, Qs 5380 m? /s koju ce oxn 150-romu-
IIBEer panIHKyJe sa 76 m>/s (1.4%); 3a IpyTH je HMCTH Cciy4aj
(Qs=5380 m>/s), y Tpehem (1890-1914. rodea) NPOCEeYHH TOOUIIbH
oTulaj je HesHaTHO HMXkH (5330 m 3/s) ca MPUOIIHKHO HCTHM
OOCTyMameM, IOK 4YeTBpTH 25-roguuiku npocek (1915-1939. ro-
InHuHa) nMa He3sHaTHo Behe oTnuamwe 3a 4.5%4. To DoHekne BaXu U
3a cienehn nu3 (1940-1964. roumuHa) Koju je CyWHuHju 3a 2.5%.
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Mepuom (1965-1989. rommua) ca Qs=5745 m>/s Bomumju je on
HOopMallHe BpenHocTH 3a 5.3%. CnHvYHH OIHOCH Ba)kKe W 3a npyre
ycCBojeHe 25-roOHUIbe IIpoceke OMIO0 Kor us3abGpaHOr 1epHoja
yHyTap BHUeroguummer HH3a. [IpeMa ToMe, Kala Cy Yy TIIHTamby
ronHIIkbe BPEeOHOCTH OCHM LITO je paHHje peyveHO, Ja je 3a BelH-
Ke peke J[oBoJjbaH HH3 M ol 10 rommuHa kKoje je noTrpeSHO Bepu-
¢puKOBATH Ca HEKOM CTAaHHIOM Ca OYyTrOoroiililkbHM OCMAaTpalbHMa;
MehyTHM, YKOIHKO Ta KOHTpojla HHje Moryha HeomxomHo je
dopMHpaTH HHI30Be OI HajMawe 25 roagHHa reHepHcCameM Kpahux
HH30Ba MNpH YeMy Ce KOPHCTH HajOlH’Ka aHaJIOI CTaHHIIa Ha HCTOj
HIIH CyCeIHOj pelu.

Ta6. 2.- ITopehene 25-100uwrnux npocexa meceuHux u
10duwrux  nporuyaja Ha dynasy y
nepuody 1840-1989.

Tab. 2.- Comparing 25-annualy averages monthly and annualy
discharge of the Danube in the period 1840-1989.

Iepuopn, I II II1 IV V VI

VII VIII IX X XI XII Togn.

1840-1864 4060 4780 6030 7250 7440 6710 5660 4770 4240 4080 4790 4800 5380
1865-1889 4660 4540 6150 7680 7860 6390 5290 4280 3870 3930 4780 5170 5380

DQ(%) 14.8 -5.0 2.0 5.9 5.6 -4.8 -6.5-10.3 -8.7 -3.7-0.02 7.7 0.0
1890-1914 3810 4300 6300 7680 7630 7060 5790 4640 3960 4030 4240 4480 5330
DQ(%) -8.2 -5.3 2.4 0.0 -3.0 10.5 9.4 8.4 2.3 2.5-11.3 13.4 -1.0
1915-1939 5360 4900 6480 7580 7840 6310 5300 4340 4010 4180 5370 5180 5570
DQ(%) 40.7 14.0 2.8 -2.3 2.8-10.6 -8.5-6.5 1.3 3.7 26.6 15.6 4.5
1940-1964 4530 5000 6940 8100 7160 6220 5310 4190 3380 3360 4650 5040 5320
DQ(%) -15.5 2.0 7.1 6.8 8.7 -1.5 0.2 -3.5-15.3-19.6-13.4 -2.7 -4.5
1965-1989 5220 6130 6850 8155 7775 6930 5820 4610 4070 3940 4180 5280 5745
DQ(%) 15.2 22.6 -1.3 0.6 8.6 11.4 9.6 10.0 20.4 17.3-10.2 4.8 8.0

Meceynn nporHnaju. - Y norneny cpelibe MeCeYHHX

NpoTHHAaja NpeMa nojanKuma U3 Tabede 2. nmoctoju OGUTHMja pasiaH-
ka uaMmeby mnojenmaHx 25-romMumux 1mnpoceka. OHa je Hajseha
usmehy mnpsa nBa nepuma 1840-1864. ronuna u 1865-1889. rommHa:
y janyapy je 14.8% a y aBrycty - 10.3%. Ilepuomm 1865-1889.
roguHa u 1890-1914. roguHa HajBHlIEe Ce pasnTHKYjy Yy JIeneM6py
(13.4%), noeeMmGpy (11.3%), jyny (10.5%) utn. Cnemeha nBa mepmona
1890-1914. rommuna, 1915-1939. romuna Ttaxohe umajy Beha omncrymna-
wa, y jaHyapy je oHo 40.7%, &ebGpyapy 14%, HoBeMGpy 26.6% u
Ieuemopy 15.6%. Kao wmTo ce BuOHM, pasivKe Yy OKBHPY jedHOT
HCTOI' Mecelja Mory pa ©Oyny op -15.5 mo 47.7 (I), om -5.3 no
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22.6 (ID), on -10.6 mo 11.4% (VD. Bunu ce pa cy Hajseha omcryma-
}ha y S3UMCKHM H jecerbHM M [OHeKle TeTHHM MeceluMa H I10-
Kilallajy ce ca KoeduUHjeHTHMa KolleGarba MeCEeYHOr TIIpOTHIAja,
koja cy Hajseha Ha [yHaBy y 3HMy M jeceH, a HajMawa Yy Opojie-
he u nero [Ogorxomumh M. 1991). Jamyap je Mecey ca HajBehoMm
BpenHouthy xoedbHIHjeHTa BapHjauHuje a OHIa 3a BHUM JOIa3H
okTobap. IIpenusHuje peveHo, Hajseha oncTynarma MeCeUYHHX IIPO-
THIIaja Y OKBHpY 25-TOIUlUber Ipoceka NpaTe HajMalhe MecedHe
npotuuaje. C npyre CTpaHe y IMOjelHMHHM MecCeljHMa OBe pasnuke
cy TonepaHTHe, Kpehy ce mcnom 5%, Ha NpHMep TaKaB je Cllyvaj
uaMehy mnepuopa 1840-1864. ronuna u 1865-1889.romuna. Onmcryna-
ha Cy CIHYHAa Kalda ce 25-TOoUIUIbH IIPOCellH MeCeYHHX BPAHOCTH
yIopene ca BHIIETONHIIBHM MeCeYHHMM IIpocekoM. Janyapcku
npocek mnepuona 1840-1864.ronnHa HHKH je 3a 12.2%4 on BHuUIEro-
OULIber, NOK Ta HCTa pasiuka kKom mepuona 1890-1914. ronuna
nsdocu -17.5%. 3akipyvak je ma ce MeCeYHH MepOOAaBHH IIPDOTHHLAjH
3a peke kakaB je JlyHaB He Mory IOOGMTH H3 HH30Ba on 25 romu-
Ha, ITa Ce [OoCTaBJ/ba IHTakhe KOIUKO HH3 Mopa Ha Oyne nyr na
ou Taj ycioB 0Ouo wucnymweH. IlopehememM M aHalIHM30M HH30Ba
30-roguummwer, 40-roouumirber H SO-roaHlUker IepHuofa, DOULJIO Cce
0O rmojarka Jla Cy 3a MeceyHe MepoIaBHe HH3OBe Hajlloy3NaHHjH
mpocend Koju ce noOujajy H3 ocMaTpama Oy’yKHHe IIPHOIHNKHO
oko 50 romuHa. [Ja 6u TO u apryMeHToBanu, Hu3 150-romuwmer
HH3a H3ABOjeHO je meT SO-TomHMIIBUX HepHomda Koju cy wmehbyco6-
HO ymopebheHH, IIa je KOHCTAaTOBaHO Oa OHM Malo oncrtynajy. To
je mokazaHo Ha npuMepuma 1840-1889.ronmna, 1865-1914. ronuHa,
1890-1939. rommua, 1915-1964. u 1940-1989. romumua. Y Tab. 3. je
nat npuMep ynopehuBawa nepuopma 1915-1964. rommHa ca oncrty-
HameM OH IPOCEYHUX BHUIETONHIUBHUX MECeYHHUX BpPelHOCTH.

Ta6.3. - Mepodasan nuz (1915-1964) meceunux npoTuyaja
Hynasa (Opwasa-Kaaodoao)

Tab. 3. - The authoritative series of monthly discharge
of the Danube (Orsava-Kladovo)

ITepuon, I II III IV V. VI VII VIII IX X XI XII roxmx.

1915-1964 4945 4950 6710 7840 7500 6265 5303 4265 3695 3770 5010 5110 5445
Qs (150 god.) 4608 4942 6458 7740 7617 6604 5529 4471 3923 3923 4668 4993 5456
DQ (%) 7.3 0.2 3.9 1.3 -1.5-5.2 -4.0-4.6 -5.2-3.87.3 2.3 -0.2

[lpema ToOMe, Kala Ccy Yy MNOHTamky MeCedYHU MepOIaBHH
HH30BH, OYy’KHHa OCMaTpaka Mopa Ja Oyme oko 50 romuHa.
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MeponaBHH HH30BH 3a CE30HCKE BpENHOCTH OTHIaka. -
Kapna ce pacrniomaxe ca MepOIaBHHM MeCEYHHM MPOTHLAjiIMa, JaKo
ce pobHjajy MepoIaBHH CE30HCKH NpoTHilaju. MebhyTHM, yxonuko
ce 3a aHalM3y pexKHMa He oOpabyjy MeceuHn Beh caMO Ce30HCKH,
OHIa je noTpeGHO CHpoBecTH IToceGHY oOpaly CEe30HCKHX HNpOTH-
uaja 3a 4 kKBaprajda y rooHHU. [ysKHHa MEpPOIABHOI IEepHOIa 3a
cesoHe Mopa Ha ce Habhe uamehy MeceuHHX H TOOHIUBHX MeEpo-
HaBHHX Iepuoma To ject uamehy 25 uw S50 romuna. [la 6u TO
YTBPIOMUIH HU3BpLUeHe Cy Ipode y3HMalkeM Yy3o0paka H3 150-rommur-
Bber mnepHoma: YKyHnHoO je TectHpaHo 20 ce3oHa y HH30BHMa O
no 25 rogMHa a noToM on 35 romuHa. 3a 25-ronuuime Ipoceke
obpaheHo je 6 nepuoma no cesoHama (Tabena4.). Kao mTo ce wus
nonaTaka BHIOH MOCTOje 3HavajHa OACTyHNala KaKO YHYTap CaMHX
Ce30Ha, TakKOo H3Mehy BHX H BHIUErONUINILHUX MpoceKa, Y OKBHpPY
jemiHe HCTe ce3oHe, pa3luKke Mory na 6yny u 1000 m3 /s, a H3-
pa’kKeHO Yy IIpOlleHTHMa To je oko 20%.

Tab6. 4.- Tecrupame 25-100uwrsux HU306a CE30HCKUX
npotuyaja [yHasa

Tab. 4. - A testing 25-annual series for seasonal
discharge of the Danube

nepuon 3N Ma nponehe aero jecen
(XII-1I) (I11-V) (VI-VIID (IX-XI)
1840-1864 4547 6907 5713 4370
1865-1889 4790 7230 5320 4193
1890-1914 4197 7203 5830 4077
1915-1939 5147 7300 5317 4520
1940-1964 5857 7400 5240 3797
1965-1989 5543 7593 5787 4163
Qs (150. god.) 4847 7272 5535 4170

On ykynHo TecTupaHe 24 ce3oHe y 14 cnyvajesa Te pas-
nMKe Ccy TonlepaHTHe, kpehy ce y rpanumama om + 5,0%
MebyTtuM y 10 cesoHa Te BpenHocTH ce kpehy wusnHanm 5,0% m Mory
Oa OOCTUTHY BpPeOHOCT Kao WITO je pedyeHo H nOo 20%. [Haxie,
25-romHUIFPH HH30BH He MOy YBek Oga O6yny MepodaBHH 3a
H3yYaBame OTHIama Kalda CYy Yy HOHTamy Ce30Heé Y TIOJHHH. s
HCTHUX pasnora norpebHo je usabpatw nyske Husose. HcrunHa, ca-
MO cy mnepuonu 1840-1864. u 1865-1889. Gund DHUKIHYHH. 3HAUH,
Ja je H3 jegHor nyror mnepuoda Moryhe mnpoHahu 25-roguiume
perpe3eHTaTHUBHEe HH30Be, alH je HBHX HYXHO VYIIOPEeIHTH Cca
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OyrOrOMHIIBIM HH30M, MIN 2KO Ce 3a HEKy peKy Hc pacrnonaie
ca 25-rONHLIBbHM HH30M, Kao IUTO je clydaj ca BehHMHOM HalHX
peka, oHpma ce kpahu HH3 rcuepHuie Ha JYKH, DYyTeM OINHOCa ca
ApyroM CTaHHIIOM, Na ce OHIa INPHCTyNa IpOBEpH HEeroBe LH-
KIIMYHOCTH.

TecTHpame 35-romgHIUEBHX HH30Ba.- 3a aHalu3y Ccy H3a-
Gpann nepuonu  1840-1874, 1865-1889, 1890 -1924, 1930-1964.
YkynHo je TectupaHo 16 cesoHa 3S-rOOHIIBHX HH3OBa (taG. 5).
PesynaTaTH Cy [OKa3aidH Ia Hema OHTHHJHX pasiHKa usmehy mnpo-
THIlaja YHYTap Ce30Ha Kao M HBHXOBHX OOCTyIlaba O 150~romu-
LIIber TIpOCeKa.

Ta6. 5. -Tecrtupame 35-100uwrnux HU306a CE3OHCKUX npoTuyaja

Tab. 5.- A testing 35-annual series for seasonal discharges

INepuoxn 3uma [IIpoxaehe JleTo Jecen
1840-1874 4601 6856 5515 4143
1865-1890 4463 7150 5489 4135
1890-1924 4613 7416 5663 4172
1930-1964 4843 7330 5218 4047
1840-1989 4847 7272 5535 4171
DQ max 0.0 2.0 2.3 0.0
DQ min -8.0 -5.7 SSNS -2.5

3akpyvarx: Kanma cy y mnHTamy pelIpe3eHTaTHBHH XHIPO-
JOIIKH HH30BH 3a JYT'OCIOBEHCKH €0 ,H).’HaBa' H ngpyre Behe
pekxe, 3a H3y4aBare pEeXHMa peKe HeOlIXOOHO je y3eTH HH30Be
ol HajMmame 25 rogHHa ako Ce  aHalH3Hpajy  FOOHIUEbE
BpeOHOCTH OTHI[ama, 35 rolHHa 3a Ce30HCKa OTHIama, a OKO 50
roHHHAa 3a MeceyHe IpoTHIHaje. 3a cBe 0OBe BpeOHOCTH Moryhe je
HsabparH H Kkpahe nmepHome, alH je HBHXOBY IHKIHYHOCT
ITOTPEeBHO MPOBEPHTH Ca CTaHHI[OM KOja HMa OYyI'H HH3 OCMaTparpa.

YecTHHA IIOjaBJbHBakha CYHMIHHX H BOIJHHX TrOJdHHa

AKO ce cCpeNmberoiHilki MNpOoTHLIAju H3 Tabene 1. wuspase
CTAaTHCTHYKH Iio Kidacama o1 nmo Q= 500 m/s 3a Mane w
cpeamwe 1 Q= 1000 m3 /s 3a BenMKe BOLe H HIHXOB OGpoj yIOpenH
ca yKyNnHHM ©pojem ocMmoTpeHux ysopaka (150 rommna.), moGuja
ce CIHKa 4YecTHHEe I[lojaB/biBaha KapaKTepUCTHUYHHMX IIpOTHIIAja,
Koja je mnpukasaHa y Tabean 6. Y moriaeny CpemmberogHilmer
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H%OTIIIJ,aja mozke ce pehnn na cy Hajueuthun y xmacu ox 4500-5000
m® /s, ykynno 35 cnyuajeBa man 23.3%, satum on 5000-5500 m?S/
s, ca 29 nojaB/peHuX romnHa (19.3%), om 5500-6000 m> /s 25 cIy -
vyajesa (16.7%), u om 6000-6500 m®/s 20 mojasa (13.0%). Hajamari
Opoj ronHHa je ca npOTuuaJeM y kaacu 7500-8000 m> /s, Jjestan
cnyvaj u 8000-8500 m /s nBa cayu4aja. Cpenwmeromiiinil 1poTii-
ua'n ucron 4500 m?3/s cy Hajuewhn y xiacu oa  4000-4500

/s (8. 7/) 3500-4000 m3/s (3.3%), a Hajpehn y kaacn  ou
3000 3500 m3/s. U3 oBora ce Mose u3syhu jeran onuuri sakiLy-
YaK Oa CpedHeroiMIUbI IPOTHUAjH Hajueurhe Baplipajy oRo cpeil-
b€ BHINErogHUIMbE BPeoHOCTH, YKYITHO je TakBuX 54 rojnnne
a onaTile OHe omafajy HOYRH Ka BHHIHM H HHUMXHM BpPeOHOCTIIAMA.

Tab. 6.~ Yectuna nojassusarsa cpednux 100uUWHUX,
MUHUMAAHUX U MAKCUMAAHUX npotuyaja
~ Hynasa y DBepoany (1840-1989).
Tab. 6. - Frequency of apearing mean annual, minimal and
maximal discharge of the Danube in Derdap (1840-1989)

Cpenwy romuumpn Q MHHUMaNHUY npoTHUAjH MakcHMaJHH npoTHUajH
xJjaca &poj % Kftaca Bpoj % KJaca 6poj %
3000-3500 1 0.67 1000-1500 13 8.67 5000-6000 2 1.33
3500-4000 5 3.33 1500-2000 41 27.30 6000-7000 5 3.33
4000-4500 13 8.67 2000-2500 54 36.00 7000-8000 18 12.00
4500-5000 35 23.30 2500-3000 28 18.70 8000-9000 27 18.00
5000-5500 29 19.30 3000-3500 8 5.33 9000-10000 29 19.30
5500-6000 25 16.70 3500-4000 4 2.67 10000-11000 23 15.30
6000-6500 20 13.30 4000-4500 2 1.33 11000-12000 17 11.30
6500-7000 11 7.33 12000-13000 10 6.67
7000-7500 8 5.33 13000-14000 8 5.33
7500-8000 1 0.67 14000-15000 7 4.67
8000-8500 2 1.33 15000-16000 4 2.67
Cyrta 150 100.00 150 100.00 150 100.00

IIITo ce maxk THYe MHHHMAJIHIX NPOTHIAja Besarlx 3a
jeman OaH Yy TOOHHH BaXXiH MpaBHIO Oa M OHH Hajucwhe Ba-
pPHpPaAjy Yy KIIacH OKO Cpeire FOMHIIMBET MHHHMaIHOr npoTiiaja,
TO ject om 2000-2500 m /s ca 54 mnojaBe (36.0%), un on 1500-2000
m /s, 41 cnyyaj (27.3%). Munumannu npotugaju pehe yuecTano-
ctu cy on 1000-1500 m3/s ca 13 nojasa (8.7X4), saTtum  on
2500-3000 m3/s ca 28 ronunna (18.7%), om 3000-3500 m° /s, 8
(5.3%) nojasa, a Hajpehu cy y kmacn om 4000-4500 m® /s ca ape nojase.
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MehyTiiMm, MaKCHMaJHH FOIH LI I IpOTIIILAjII nMajy
MHoro Behe BapujallHje II aMIIHTYIe, jaBJbajy ce y rpaHHLIlaMa Of
5000-16000 m?> /s. HajydecTannjin MaKCHMaldHH IIPOTHLRAjH Ccy Y
kiacu on 9000-10000 m3/s, ca 29 mnojaa wunn  19.3% 11 on
8000-9000 m> /s ca 27 rnmojapa (18.0%). BuuiH M HHKI MaKCHMallHH
NpOTHLAjH cy HopmanHo pehe mnojase, ann Behy 3acTy/LeHOCT
HMajy IpoTHuaju y Kiacu op 7000-8000 m> /s (18 ciiydvajesa), H
10-11000 m>/s (23), 11-12000 m>/s (17) om 12-13000 m®/s (10).
HpOTIIU,aJIl cy mnajpehu y xkmacu onp S5000-6000 m3/s (2) u
15-16000 m> /s (4). Kao 1wTO ce BHOH, aMOJHTYyIe MOjaBIbHBakba
cpenmbHX, MHHHUMIAHIIX H MaKCHMalHHX TFOOHIIIbHX Bopa ce OHT-
HO pasnukyjy, HajBehe cy KOO MaKCHMalIHIIX BOJa, KOjH ce MOory
KpeTaTi, Kao wTo je Beh peqeuo on, S000-16000 m” /s, 3aTuM
cpenmeronuuimux on 3000-8500 m /s I KOHa4HO Mummam-mx,
ynje BpedHOCTH Bapipajy y rpadunama on 1000-4500 m 3 /s.

AnconyrHo MHHHMalHe Bome Ha JlyHaBy y  cekTopy
bepmarnicke Knucype cy ce l'IO_]aBIIIIe Yy THpoUIJIOM BeKy, Ma je
HajMamu nportuiaj om 1150 m® /s ocMoTpeH 1866 romiHe, 3aTHM
Mo penocieny I0jaBJbiiBala 3aHHMJDHBH Ccy clegehH MHHHUMaIHN
nporuuaju: 1190 (1858, 1902. ronmmue), 1220 (1893. ronmune), 1250
(1954. romuHe), 1290 (1864. romune), 1310 (1901. roamue), 1330
(1947. romuue), 1350 (1862. rommue), 1370 (1933, 1953. romuue), u
1460 m3/s (1909. romuue). HajyuecTtamuje wmane Bome O6uie cy
TpeheM Mo peny KBapTaily HHCTPyMEHTAIHOr MepHoia 1890 1914.
rogrHa, Kaba je cpelmeromuinmwe Q MuHHHManHo 2010 m3/s. Y
ToM IepHony 3abenexkeHo je 13 ro,unﬂa ca MHHHMMAJIHIM T'OIHII-
UM IIpoTHUajeM mucrnol 2000 m 3 /s. Hacymnpor TOMe, IOBHIUEHH
MHHHMAaAHH IIpOTHIaju Ccy OHNH Yy nocienimem 25-rogHiuumeM Iie-
pHOoIy IIpOoyYaBaHOI' Hu3a, To jecT on 1965- 1989 rogmHe Kama je
cpenmeronviumhe Q MmHHManHO HajBehe, 2410 m3/s. Y TOM nepu-
oy, caMo je S roomHa HMallo NpOTHIlaje Mame on 2000 m3 /s.

AIICOIIYTHO MakKCHMallHe BoOe Ccy ce TakKohe mojaBulle Yy
NpouuIioM BeKy. ArncomnyTHo Hajsehm mnporuuaju on 15900 ma/s,
ocmoTpenn je 17. 04. 1895. rommHe; 3a BUM O pejocieny Iojak-
JpUBama cieme 15500 m> /s (14. 04. 1888. romuue), 15400 (7. 06.
1897. romuue), 15100 (13. 04. 1940. romuue), 14800 (27. 03. 1981.ro-
nuHe), 14700 (25. 06. 1943. romune), 14310 (29. 05. 1970. ropmuue),
14200 (9. 04. 1924. ronumue), 14100 (1. 04. 1876. romude) 14000
m3/s (1845, 1919. romuue). AKO ce H3OBOje  INPOTHUAjH
Q max > 10000 m? /s, OHIa je BHX OMIIO Yy NpPOYYaBaHOM IIepHOMLY
69, ca nIpocevuHOM II0jaBOM CBahe npyre roauHe. Hajyuecranuje
MaxcuManHe Bome (> 10000 m3/s) Gume cy on 1965-1989. ronmHe
(15 ropmHa), u nepuomy 1915-1939. romunHa ca 14 ocMmoTpeHHuX
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romuHa. HaJBehu Opoj romiHa ca BeNIKHM BojaMa MalbIM O
10000 m?3 /s je 6o y mnpBoM KBapTaly 150-Toromuuumer nepHoia
{1840-1865. romnmra) ca 19 nojaBbeHHX TOILHHA.

Bepoparne manme n Bennke Bomge cy y Behunu cnyuajeBa
norsphene ca  ocMmortpenum. Crorojnuiba Malla  BOJia ce
nojaBmiia 'y 1858. 1 1902. roounu ca BpenHowhy ox 1100 m® /s,
J],O}x cy nBapmecerorognube 1 SO-toroamiumwe 1amelhy 1200-1350
m® /s. BepoBaTrHe MakciimanHe pome pehe yuecTamocTH mojapa cy
ce Ha IlynaBy mnojaBune. Jo cama Hajseha ocMmoTpena Boma je OKO
16000 m3/s, Koja ce mpema nopmaniiMa H3 tabene 7 Hanasn namely
100-roguwme u  1000-romuiume Bellnke Bone; 10-romHigrme U
50 rooHiIke BejliKe Bole cy Yy rpannnama wunamehy 13500-15250
m?3 /s. TakBux Boga y 150-romnuwweM reprnony je 60 Yy BHLIE
rogHHa.

Ta6. 7. - BepoBaTHoha Mamirx H BelIHKHX Boa Ha
Ly rHaBy y bBepnamny (n=150)

Tab. 7.- Probability of lower and higher water on the
Danube in Derdap (n=150)

I'onuHa jaBmmama 10 rom. 20 rom. 50 rom. 100 rom. 1000 rogm.

Mane Bone 1500 1350 1200 1100
Benuke Boge 13500 14200 15250 15800 17000

Ha_]BO,lIHHje rogriHe T10 CpenrberonummeM npo*rnuajy
cy 1915. (8050 m?3 /s), 1970. (8000 m>/s), 1941. (7900 m>/s), 1937.
(7440 m3/s), 1965. (7440 mS/s), 1940. (7390 m3/s), 1926. (7220
m? /s), a majeymrije 1863. (3340 m>/s), 1921. (3680 mS/s), 1866.
(3700 m3/s), 1943. (3810 m®/s), 1894. (3960 m>/s), 1949. (3980
m® /s), 1908. (4110 m® /s), 1918, 1947. (4130 m3 /s).

Hajueurhn maTtymu nojaB/pHBabha MHHHMAJIHHIX TOMU-
wwuxX Boma Ha [lyHaBy cy y okTo6py, centembpy H HoBeMOpPY a
BeoMa peTKO Yy 3HMMYy, IOOK ce MNpakKTHYHO MHHIIMalHe BOIe He
jaBibajy y miponehe m y paHo ieto. lpyra mekana okToOpa je
O3HaY€Ha Kao IepHom ca HajuewrhoM mojaBoM Manux Boma. Hacy-
NpOT TOME, YeCTHHa MOojaB/bHBabka MAaKCHMaJHHUX IpOTHIAja je Ioa-
Jeko Hajseha y ampuiy u Majy, ykynHo 78 cnyuajeBa (S50%), 3a-
TuM ciaene MapTt (19) u jynu (16). HajMama y4ecTanoCT BeTHKHX
Bola je y jecen u 3umy. IIpyra gekana anpuia H Maja Cy IepHO-
oM ca HajBehoM 4YecTHHOM BeNmHKHX BOIA, OMHOCHO TO Cy MepHO-
OH Kalla MOMKEMO OvYeKHBaTH Hajuelwrhe I[omjiaBe uHje Tpajarbe Yy
MaKCUMYMY MOJKe Ia Oypne H 0o TpHameceT JaHa.
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YecTHHA IIOjaBipliBalba Cpelilbe MECEYHHX NpoTHIaja

Pacnopen  oriuama yHyTap rouume ma  [Hywnasy  ce
pasaukyje oI mpyrux pexa. Hajsehu mnporuyaju cy vy nposiehe u
[OYeTKOM JjeTa. Y OBOMe 3aHauajaH yIeo HMa CHeKHMa ca AJsmna
M Opyrux fulanmHa koja xpani IyHas cBe no jyna MGCCLI,a.(Ta6
8.). Kao mocnepuia Tora , BapHjallije MeCeUuHHX [poTHUaja cy
Mmaje, koednuyujeHTH sapujanuja ce kpehy om 0.19-0.35, Hajsehn
cy 3HMy HIHM jeceH, a HajMamn y npodehe u xgero. Hakne, OHH
cTOje y CYIpOTHOM OJLHOCY IIpeMa OTllamliMa Koja cy Hajseha y
alpHIly, Majy W jyHY, a HajMalba y OKTOOpY, cernrreMopy 1 aBry-
cty. CnenudniHa HM3IALIHOCT cnuBa MyHaBa je Benmuka. llpoceuna
roiuiiba BpeagHOCT Je 9.47 1/s/km?, a mo Mmecenuma je Ilajneha y
anpuny 13.4 1/s/km?, a Hajmama y 01<To6py 6.8 1/s/km?

Ta6. 8. - Cpedre mecewnu u 10duwry npotuyaju
na HyHasy y nepuody 1840-1989. (Bepoan)
Tab. 8. - Mean monthly and yearly discharge of the

Danube in the period 1840-1989. (Derdap)

Mecen I II IIT IV vV VI VIT VIII IX X XI XII god

Qs 4608 4142 6458 7740 7617 6604 5529 4417 3923 3919 4668 4993 5456
Cv 0.37 0.31 0.28 0.30 0.30 0.28 0.28 0.30 0.35 0.39 0.38 0.36 0.19
¢} 1705 1532 1808 2322 2285 1850 1548 1341 1373 1528 1774 1800 103_7

. & . . i
Qs-cpemme Tomuwmu npoTuuaj (m~ /s), Cv-KoedUUMjeHT Bapujauuje,
G-cTaupapmHa Hebujauuja (m~ /s)

YecTtHuHA IIOjaBJbHBAHA cpelnme MeCeuyHH X rnpoTHIlaja
yclloBIbeHa je pexkuMoM [[yHaBa, OIHOCHO pacHopenoM IllaflaBHuHa
H yTHUajeM ¢u3HvKoreorpadpckux ¢QaxkTopa CIHBa. HopmanHo je
OYeKHBaTH IHHXOBY HajBehy 4eCcTHHY 'OKO TIPOCEYHHX MeCEeUMHHX
BpedHOCTH, Malla aMIuiuTyne H3Mehy npoceka u Hajsehe ONHOCHO
HajMaibe cpelibeMecedyHe BpPeIHOCTH Mory na Oymy Benuxe. OHe
cy 3HavajHe aKo Ce MpaBe INIaHOBM KopHuhewa BOda MO Ce30Ha-
Ma, Ma OCHM HayUYHOI HMMajy BeNHKH MpaKTHYHH 3Hauaj. Y Tabenu
9. ¢y HajBehn H HajMambH CpefibeMeceuHH NpoTuuajun y 150-romu-
HifbeM HOEepHOIY Ca paslHKOM y OHHOCY Ha MECEeYHH TIpPOCEK.

Kao 1uto rmnomand I11okKasyjy, HajBehn cpenme MeCeUHH
nporuuaju cy ysek Behm onm 10000 m3 /s on JaHyapa 0O cenrTem-

6pa W MOry Ia IOCTHTHY BpenHocT 6nusy 14000 m 3 /s. y cyli-
HujeM nepuony (jecen) Te BpemHocTn cy ucmnom 10000 m /s anu
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cy usHan 7000 m° /s. buxoBe BenHuHHe ce BITHO Pa3NIKYjy Ol
BHILETrOOINUIbEer [IpoceKa M HHCY Mame oxm 4000 m>/s. Te pasni-
ke ce Kpehy y MNpBOj HOJOBHHH [OIHHE OKO [OIHUIILEI IPOCEKa,
y neto npenase 6000 mim 7000 m® /s, ma 6u y jeceH nalie HCIOQ
5000 m?> /s.

Tab. 9. - Hajeehu u wnajmaru cpedise meceunu nporuyaju u
isuxo80 odcTyname 00 npocexa y nepuody 1840-1989.
Tab.9. - The largest and smallest mean monthly discharges and
their deviation of average in the period of 1840-1989.

Mecei I II 111 v \ VI VII  VIII IX X X1 XII

Mes max 10150 10020 11600 13700 13300 13700 12400 10510 7900 7950 9940 10800

DQ 5542 5078 5142 5960 5683 7096 6871 6039 3977 4031 5272 5807
Mes min 1470 1370 2830 3860 4280 3450 3000 2270 1870 1500 1880 1780
DQ -3138 -3572 -3628 -3880 -3337 -3154 -2529 -2201 -2053 -2419-2788 -3213

DQ-omcTynanme om BHileromulIker TIpoceka

MiiHHMallHe BpPeOHOCTU CpelheMeceuHHuX MNpOoTHIAja Ccy
y WecT wmecenn wucrnon 2000 ms/s, a y npoinehe 1 nero wM3HAIL
3000 m3/s. One Cy HOpMallHO, yBeK HIKe, O TIPOCEeMHHIX Mece-
YHIX [pPOTIiiaja, Ia Ccy ONCTYyIMNala O3HaveHa HeraTHBHHM Ipelns3-
HakoM. Hajsehe pasnuxe cy y mnponehe, sumMy n Jjero.

Ulto ce TH4Ye 4ecTHHe I[I0jaB/bHBaMbha Cpelmbhe MECEeYHHX
IpoTHIlaja, HIP. N0 orpeheHHM Kiacama, BajKH IMpaBHiIo I1UTO
je peyeHO 3a romuWlUme NPOTHIlAje, Oa Ce PasiIHYUTO I[IOHAlUajy OJl
Mecella 10 Mecela. Komo BIaskHHjHX MeECeELH BapHpajy OKO Heke
cpenibe BPeIHOCTH, a Yy CYIUHHM MeceliMa HeMa TaKBe 3aKOHH-
TocTH. YecTnHa MeceuyHHX MNpPOTHHAja IMOAjeAHAKO je 3acTyIllJbeHa
10 KilacaMa. Y OBOM OIeJbKYy OBaKBe aHajiude cy ypabheHe 3a Haj-
BomHHju Meceny anpua (Q=7740 m>/s) u HajcyBbU OKTOBAp
(Q=3919 m? /s). YcBajajyhn kmacy nporuuaja oxm mo 1000 m® /s 3a
allpHJI, aHallH3a je IMOKa3ajla Ha Cy HajyYecTalnHjH IIPpOTHLIAJH O
7000-8000 m>/s (29 cayuajeBa), satum 8000-9000 m>/s (26) u
6000-7000 m3/s (25). UsHam H HCIONL OBHX BpPENLHOCTH TOCTOjH
CHMeTpHja y noriely IOjaBlbHBaba KapaKTepHCTHYHNX MPOTHLAja,
YyeCcTHHa je HajMama y kiacu ogn 13-14000 m®/s camo 4 rnojaBe M
on, 3000-4000 m> /s, Takohe ca 4 mojaBe.

Y HajcyBmBeM OKTOOpPY, HajyyvyecTalHjH NOpPOTHLAjU Ccy ¥
kmacn ox 4000-5000 m®/s (23) m om 3500-4000 m®/s (21). U y
IOpYruM KilacaMa je CiIlYHa 3acTyNJbeHOCT pPaHTHpaHHX IIPOTHLaja,

<
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Hnp. oxn 2000-2500 m3 /s (20 nojapa), 13 ucra NpouU3MIIA3l Ha je
Tpajarbe MalHMX BOJa 3HATHO HYsKe ON BeJNKIX, Maja TO BHlIE
3aBHCH ON BOIHOCTH roguue (pogma, cylusa).

Knacudgiikaiiija rojiina 110 BOOHOCTH

Oyroronuuma ocMarpawa Ha [lynaBy omoryhuna cy [Ia
ce CTAaTHCTHUYKOM aHajll30M KNacH@UKYyjy TrOOHHE 110 KapakTe-
py mHxoBe BOJHOCTH. Tako cy y3 TroliHe cpenie BOJIHOCTH,
CYyLIHY H BOOHY, YBeIeHH jollI IOjMOBH BeOMa CyllHa, BeoMa
BONHAa, KaTacTpodalHO CylIHa H KaracTpodalHo BoaHa. Y XH-
IPOJIOLIKO] IMPAKCH jouwl YBeK HHCY paurypnutheHd MOjMOBH  Kako
medbHHHCATH TPONHHe opgrosapajyhe BOXHOCTH, OIHOCHO KaKko 3a
TakBy TONUHY YTBPAHTH Ipar II TpaHHLY Kala OHa HacTaje H
npecraje. Hucy HH pedHHUCaHe MeTOHE KaKO H3BPWHTH Ioaeny
roliHa Mo BOIHOCTH. 3Ha ce HIp. Ha je MNpocCeYHa BHUIErONHIIHA
Bona o6GesGehenocTtu S50%, BomHa romuHa 25%, cyuwHa 75%. Me-
HyTum, 3a cBaky oI OBHX BpemHocTH pofuja ce caMO jedHa BeJH-
yMHa HNpPOTHLaja, a I[IO03HATO je Ja CcepHje HH30Ba HMajy CBOjYy
pacniofeny, IpyNHILYy Cce OKO HeKke cpelrwe BpPENHOCTH, Ila TakKo
CBH IIpOTHUAjH HE»KH H BHwH on S0%-He Bome Mory na Oyny
O3HayeHH Yy H3BECHHM [paHHIlaMa Kao ITPOCEeYHH C€a TOJlepPaMTHHM
oIoCTyMamhHUMa OJl BHIIeronuume BpenHocTH. [IpoGiiem paHrupama
roniHa IO BOMHOCTH [OHEKNe je pasMoTpeH y nuTepatypu L[Jyu-
wepa A. A. 1976.] | rme cy NOOjMOBH TaKo OedHHHCAHHX TOJHHA
CIMYHH TOjMOBHMa YyBeIeHHX y oBoM pany. [lpema ncroj nute-
paTypH, KaTacTpodallHO BOOHa roiHHa je obGesbehenocTtn O0,01% u
0,1%,B8eoMa BomHa 1%, BomHa 3%, cpenwe BonHa S50%. Mehytum, y
OKBHpY OBe rpajanuje, Hamehy nojMa BOOHa H cCpe[we BOIHa
yBeleHa je M Cpellbe MHOIoBOOHa TOIHMHA Ca MPOUEHTOM jaBibatba
om 10%. Kako HHje NOBOJHO jaCHO HITa je TO "Cpedie MHOI'OBOI-
Ha rooMHa"”, y HalleM pajy CMO ce oIpelelHiu Ia jellaH [eo
THX TOIHMHa Oyle Yy Cpelie BOMHOj, a OPYFH Y BOIHO] I'OQHHH.
Takohe, HCTO TO Ba’)XH H 3a CylUHe rojHHe, I'Ie je aHalOrHo
BeJIHKHM BoOIaMa yBeleHa H Cpelle MalloBOJHa roluHa ca Ipo-
LIeHTOM jaBibama on 4%. M y oBOM chy4ajy NOCTYIIb€HO je CIIi-
YHO Kao KOJI, cpelle MHOTIOBOIHe IoiHHe. Y OBaKBOj KIacHpHKa-
LMjH XHOPOJOWKHX TOIHHA HHje IaT Hnpar npejnacka Hameby jem-
He y Opyry BOIHOCT, Ila TO IIpedcTaBJ/ba OCHOBHY TewKkohy Yy
neo6u rojgHHa IO HBHXOBOj BOMNHOCTH, WUTO Yy HaBeIeHO] IHTepa-
TypH HHje YUHIbeHO.

OCcHOBHH KPHTepHjyMII 3a KiIacH@HKalHjy IoIIIHa 110
BonrocTH. - Kopucrehu pacrnoneny Pearson III, cBe rognume npo-
THoaje lyHasa y Beprany H3pasHiH cMO IoMohy KpHBe BepoBaT-
Hohe (ckuua 3). OHa je neduHHCaHa Cca paHHje HIaTHM I[lapaMe-
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TpHMa, CpellmhoM apHTMeTHUYKoM Bpenunouwhy (5456 m> /s), roedmn-
mijeHToMm Bapujaunje, Cv=0,17 1 koedHIHjEeHTOM acHMETpHje KplBe
pacnonene Cs=0,47. Hajbomum natopom Cs, norepheno je rpabHil-
HO TrpyIicame Tavyaka OKO TeOpHCKe KpHpe BeposaTHohe, ca
obyxsaheHoM aMOAUTYHOM OI HajMalbUX IO HajBehux BpemHoCTI,
wTo je 6uno moryhe ¢ o63upom Ha IYKHHY OCMOTpPeHOI nepHoma.

Kao «xpurepujymM 3a padrapawme TroglHa I10 BOINHOCTH
YCBOjeHO je Oa CBe I'OQIHEe Cpedrheé BOOHOCTH Oyny y TrpaHHILaMa
on 25-75%, cywne (mamoponne) on 75,1-95%, BeoMa cyuHe of
95,1-99% u karacrpoganno cywHe on 99,1-99,9%. I'panaunja. Brax
HIX T[ONHHA HULJAa OH CIMYHIM peloM, Tj. BomHa roinHa Ouia
011 O3HavueHa Yy IIPOLEHTHMa MNojaBibHiBama on 25,0-5,1%, Beoma
BomHa ox 5,0-1,1% u karTacTtpodanno BoxHa on 1,0-0,01%. Ha cku-
H 3. 0o3HauyeHa Cy I0J/ba KAapaKTepHCTHUYHHX T[OJHHa Yy pacTyheM
n onafajyhem Higy y omHOCY Ha BHUIeroIHumsH nporiiaj. Kao
ILITO ce BHOM, HajBeha sacTynimeHOCT MepeHUIX TayakKa je y LOoMe-
HY cpenmwHX BOIa, a 3aTHM Taj Opoj omaija Ka alcolyTHO HajBH-
UMM M HajHHKHM BpelIHOCTHMa. BumH ce ma cy KaTacTpodalHo
BOIHEe H KaTacTpodallHO CyliHe TIOJIHMHEe peTKe y4deCTaJloCTH I[loja-
Ba, npoceyHo jemHoM y 100 u BuHue roxuHa. Axko ©Opojke Bepo-
paTHOohe mpeBedeMo Yy CTBapHe BpPEIHOCTH IMPOTIHIiaja, omla cy
cpenle TOIIIHe TI0 BO,L'LHOCTII ca nporuuajeMm on 4751-6000 m 3 /s,
cyvurHe on 4000-4751 m 3 /s, Beoma cyure on 3500-4001 m /s a
CBe rogHHe ca cpellbe TOOMIULIIM HOPOTHIIAjeM MalbliM Of 3500
m?> /s Cy KarTacTtpodalHO CyllHe roIlHe. y pactyhem cmuciy,
roguHe xoje cy ca Qs on 6001-7000 m /s Cy BOIHe, Of
7001-8000 m®/s Beoma BomHe n wuaHam 8000 m® /s KaTacTpodan-
Ho BogHe. Kao wiTo ce BHIHM y OBOj TMOJeNnH, Koja je rnpuinaroheHa
OBOM pamxy MosKe Ja OyIe CIIOpHO H OHeKlIe AHCKYTabHIHO TO
LITO je mMOpar ripejiasa N3 jeodHe Yy Ipyry BOIHOCT caMO jedaH
MeTap KyOGHH Boge. Y OBaKBOj CHTYyallijl, MOXe ce YyBeCTH H
OOIIyHCKa KilacudHKalHja, yBohewmeM TK3. NIpejasHHX ToLHHa
usmehy IBe BOIHe rIpallaillije, HIOpP. Ja HeKa roigyHa Oynoe oO3Ha4-
eHa Kao IIpefasHa HnaMehy cyllHe y BeoMa CYHIHY, HIH H3MeDhy
cpelibe BOOHEe y BOIHY T[OIIHY.

AKO ce Kilace IIpOTHIIaja 33 KapakKTEepHCTHYHY BOONHOCT
uspase y opnHocy Ha 150-romummu npocex (5456 m®/s).,
oHpa 6 KaTacTpodallHO CyLIHa IOfliIHa OOCTyIMala 3a 36%, BeoMa
cylmHa on 26,7-36%, cyurHe op 13-26%. Tommue cpenime BOIHOCTH
ogcrynane ©u sa 10-13%, BomHe romuHe 3a 13,1-28,3%, Beoma BOmHe
on 28,4-46,6%, a xkaracTtpodaliHo BomHe 3a Buule on 47%.

Panrupame rognHa m©mo BogHocTH J[lyHaBa y bBepnpany.
- [IpuMmewyjyhH H3HeTH KPUTEPHjYyM Ha Ccpelilbe OMHLUIIbe I1POTHIaje
OdyHaBa, InpemMa InodanuMa u3 Tab. 1, nodujeHa je CTaTHCTHKa
ojaBibMBamka T'OIHHA II0 KapakTepHCTHUYHO] BomHocTu (Tab.10) .

26

10000 T-

Qsr

Im¥s}

7500

K]
N
Eﬁ %
8%0\'5&;
o WO g »E
~ Moo OX
35 887 A
3 330"’8
FEEREETY:
o IRV Lok
R U ExH
RO~ 2R EHO
T ~U'g Hoa
g’go km.__‘o
3Oy Ok o]
2% $30 0 8
380 50 o g0 E
R9% Eh3 HEé
953 BgW hro
;eQ'Eu UUQ
el @5 Ok
f2, $55 15
gn.uu‘_'aooh
WL : o
AU e gy oemd
Oym Ou,0m
8% 91 "
v a0 ¥ e AN
guo“k-ﬂt\l
OKQ :“,QM.,CI‘”
PR R P gyuo
I~'°< -Qv‘g:%ﬂ
§el By god
6 o 9f%wm So00
] om;‘%nm
833 D‘m"oE(m
ugn.g-:hmog
$.0 5. 8573
b AR
Q-QQ UOL'&Q‘.
gcd 0 9
ot 80 Qg
oA S00 R
N33 oF
Lo T 3 B
RN 3 8
I_tht(
. 3 =R @0
% Q MmN A
v 2
8 g
42

2500

27



Bumnmo ma  je wajpehn  6poj mojaBa cpemme  BOIHIIX
ronnHa, yRynHo 74, wro je npuGmikHO S50% om cBux oGpaheHnx
ysopaka (150), 3aTHM je 3acTynibeHa CHMETPHUHOCT KO CYLUIHHX
H BOJIHHX TrodNHAa Yy HOpHOIIKHO HCeTOM omnHocy (29:30), cauvuHo
Kao KOO KaTacTpodalHo CYIIHHX I« KaTacTpodalHoO BOMHHX TIO-
nuHa (mo jeman cayuaj). JemuHo ce IojaBibyje pasiika uaMebhy
BeoMa cywHux (§) u Beoma BogHux rommHa (10). MeBhyTum, kaxo
cy mnocne 1989. ropiiHe HacTynuiae CcyulHe TIOIHHE, MOKe ce
oyekHMBaTH Ha he yckopo n Taj yciuoB 6uTH HcnymeH. Hop.
cpelrbe rooHumu nporuilaju IyHaBa y Knmaposy je y 1990. romu-
Hi Qs=3778 m®/s, y 1991. Qs=4836 m®/s u 1992. rommne Qs=4684
m3/s. Axo ose roouHe paHrnpamo I1omohy rpadHKoHa ca CKHLe
3. m Tad. 10, 1990. je Beoma cyuwHa, 1991. je npemasHa wusmehy
cpelme BOIOHEe M cyuHe, a 1992, je cywHa romunua. Kao wrTo ce
BuaH, rocne 1989. roguHe HacTynHwo je IMEpHON CYIIHHjHX [OILH-
Ha, na je Opoj om 29 paHuje mojaBibeHHUX cylIHHX roBehan Ha 31,
a BeoMa CYIUHHX Ha 6.

Xupponowka KnaciudHKallija TCOOHHA I[10 BOIHOCTH HMa
BeNMKH IPaKTHYHH 3Havaj Yy peulaBakby OpOJjHHX BONONPHB-
pelHuX 1pobGnemMa, ma je iy NOTpeGHO NPAKTHKOBATH IMpH H3yda-
Bamy peXHMa pexa. OHa Moske OHTH NYTOKa3 y NpPOrHO3HNpamy
NojaBIpHBalba CYUIHHX H BlIaKHUX [epHoda Yy jedHOM Iy’KeM
BPEMEHCKOM pa3nodipy, ULITO je ca acCleKkTa KopHurherha BOIa Beo-
Ma 3HauajHO. OHa Ou Morila ga Gyoe npuMemHBaHa M 3a Opyre
peke cnuuHor pexuma Hywnasy; mehyTum, cmopHo je, ma nu oHa
MOJKe OJa Ce ONHOCH Ha Mathe peKe ca OPYLCHM peKIIMHMa, jep ce
CyuiHe M BOJHe [OIIHEe He Mopajy II0jaBIbHBATH HCTOBPEMeHO Ha
CBHM peKaMa jeOHOr wWHper perHoHa. HapaBHO y Tome ce jol
HeMa HCKycCTaBa, Ila OM oOBaKBe aHaluse TpeGarno HaCTaBHTH U 3a
Mame pevyHe CJIHBOBE Ha KOjHMa MOCTOje IYrorooiiurma ocMaTpa-
wa. CurypHo je nma he ce y ToMe pasnHuHTO TNOHAlIATH peKe Yy
YHCTO HHBAIHOM HIIH NIIYBHjallHOM, OXHOCHO Yy IIJIYyBHO-HHBAIHOM
H HHBalHO-IIJYBHjallHOM peKHMY.

AHanH3a ronHnHa IO KapaKTepy HIIXOBe BOLHOCTH. -
Ananusupajyhu nomarke n3 Ta6.l, 3anakamMo Ima Cy ce HCTOpPHCKe
BONHE U CYUHE TOJUHe [10jaBHile Ha [[yHaBY Yy IMpOIIJIOM H OBOM
BeKy, TO Cy KaTacTpodailHo cymHa 1863. rommHa ca npoTHLajeMm
MamuM o 3500 m3/s wu KaTacTpodalnHo BonHa 1915, rommHa ca
cpelrwe TONMIUBHM HpoTHuajeM Behum om 8000 mS/s. Y Beoma
CyluiHe romMHe crianmajy 1866, 1894, 1921, 1943 un 1949. Beoma BomHe
cy: 1833, 1879, 1919, 1926, 1937, 1940, 1941, 1955, 1965. u 1970.
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ronuua. JJakile, HeMa HeKe [OpaBHIHE XPOHOIOIHje Y IOjaBIbHBalby
peoMa CYUIHIX H BeoMa BOIHIIX TIoIliHa, [a Ce& 3a IbIX MOXKe
pehi ma cy To cnyduajHe nojase.

Ta6. 10. - Parnwuparne 100una no sodnoctu I ynasa y
Bepdany 3a nocaedrnux 150 100una (1840-1989).

Tab. 10. - A ranking years in the watery of the Danube in Derdap
for latest one hundred and fifty years (1840-1989)

BognocTt roguHe Ilporuliaj ' o mu H e Bpoj - % jaB-
FOAHHA Jharba

KaracTpodpanHo < 3500 1863 1 99.1-99.9
cyuiHe

Beorta 3500-4000 1866, 1894,1921,1943, 1949 5 95.1-99
CyliHe

Cywne 4001-4750 1842, 1854, 1856, 1857, 1858, 1862, 1865,

roouHe 1869, 1873, 1874, 1887, 1890, 1891, 1898,

1904, 1908, 1909, 1911, 1918, 1928, 1929, 29 75.1-95
1934, 1946, 1947, 1950, 1961, 1971, 1973

1983
Cpenme
BOIHE 4751-6000 1840, 1841, 1843, 1846, 1848, 1849, 1852,
roguHe 1859, 1861, 1864, 1867, 1868, 1872, 1875,
1877, 1880, 1882, 1883, 1884, 1885, 1886,
1888, 1889, 1892, 1893, 1896, 1899, 1901,
1902, 1903, 1905, 1906, 1907, 1913, 1917,
1920, 1922, 1923, 1925, 1927, 1930, 1931, 74 25.1-75
1932, 1933, 1935, 1936, 1938, 1939, 1945,
1948, 1951, 1952, 1953, 1954, 1956, 1957,
1958, 1959, 1960, 1962, 1963, 1964, 1968,
1969, 1972, 1976, 1978, 1982, 1984, 1985,
1986, 1987, 1988, 1989.
Bopne
roguHe 6001-7000 1844, 1845, 1847, 1850, 1851, 1855, 1860,
1870, 1871, 1876, 1878, 1881, 1895, 1897,
1900. 1910, 1912, 1914, 1916, 1924, 1942, 30 25-5.1
1944,1966, 1967, 1974, 1975,1977, 1979,
1980, 1981,
Beoma
BOIHe 7001-8000  1853,1879,1919, 1926, 1937, 1940, 1941,
1955, 1965, 1970. . " 10 5-1.1
KartactpodaiHo

BOILHE > 8000 1915 1 1-0.01




Cnnvyna je cHTyallMja I €a CYUIHHM II BOIHIHM IOQIMHAMa,
CaMO IUTO je HHXOBa 4YecTHHa nojaBibuBarha 3HaTHO Beha, M
CyWIHe 1 BOIHe rolHHe ce jaBibajy Yy pasMaky o 4-20 roimnsa,
ILOK ce cpelrbe BOIHE jaBlbajy cBake Opyle rommnue. Axko yriope-
IIIMO 4YeCTHHY IIOjaBJbHBarba I'ONIHa Yy IMIPOLUIOM Il OBOM BEKYy,
yodaBaMO HOHEKJle BbHXOBY CHHXPO3HHOBAHOCT, HIp. Y IIPOLLIIOM
Beky je Ouna KaTacTpodaldHO CylIHa, Y OBOM KaTacTpodalHo
BOJlHa, BeoMa CyIlUHe rolHHe cy Takohe ©Ouie MpaBHIHO paco-
peheHe, nBe y mnpouuioM, Tpu y oBoM ctolehy, HOK To He BaxkH
3a Beoma BOIHe romnrnHe. IbuxoBa mnojaBa je sHaTHo Beha y XX
Beky ca 8 om moryhux 10 canyuajeBa. M cyumiHe M BOoHe romuHe
1IMajy mnpaBlJlaH pacnopel, HoOjefHak ©6poj mojaBa Yy TMpPOLIIOM
(1S) u osom Beky (15). 3a roamnHe cpemme BONHOCTH OBakKBa 3a-
CTYNBLEHOCT je HelwTo npyruuja, 27 rogmua y XIX mu 47 y XX
BeKy, IUTO je CBaKaKO IToclleguMpa HejeqHaKke IY’KHHE OCMOTpPeHHX
nepuoma, y npounioM Beky 60 um y osom 90 ropuna.

HHKJIH'-IHOCT oTHljalba H Cyu'-xene Iiere

IIpema mcTpaskHBakhHMa YTHIlaja CyHYeBe aKTHUBHOCTH Ha
METeopOoNIolIKe H XHIPOJOWIKe [polece Ha 3eMJbl, HaHAC Yy
CBeTy MOCTOje OlpeYyHa MHLIJbeba, a H IMOIalHd O THM HCTPaxK
HBamliMa CY OCKyIHa. Joul yBek ce He pacmona)ce ca MepoIaB-
HHM H BepudUKOBaHMM nomauuma, ma uan CyHueBe pere uwmajy
HeKe aKTHBHOCTH Y reHe3l CYIIHHMX H BOIHHX IMeplioja Ha 3eM-
bH. 3Ha Cce Ia Ce CyHuYeBe Ilere jaBibajy IHpPOCEYHO cBake 1l-Te
roguHe. Y HHCTPYMEHTANHOM rnepuony on 1749. rommie oI kKala
ce oHe ocMmaTpajy mo 1978. romune [Rhodes W. F, 19671 je 6uio
oko 20 LHKiIyca CyHUYeBHX Iera, OH KOjUX je CBakH 1IMao CBOj
MAaKCHMYM M MUHHMYM, ca HajsehoM HHTe3uBHOWhy y mnepHomuMa
oko 1780, 1840, 1870, 1950, u 1960. rommnue (ckupa 4).

[TopeheweM UHKIMYHOX BIaXHHUHX H CYWHHX M[epHoIa Ha
HyHaBy ca UOuKIycHMa CyHYeBe aKTHBHOCTH, Moxe ce pehn
Ila CKOpO HeMa HeKe 3aBHCHOCTH Yy TOME, jep ce H BJIaXHH H
CYWHH IepHOOH jaBibajy H y ImobOa MHHHMYyMa H y mgoba MaKCH-
MyMa CyHYEeBHX Ilera, M y Be3H Tora ce He mory ussyhu omnpeh
eHH 3akipyund. Kao wrTo je paHuje pedeHO, cBakH UHKIYC Ka-
paKkTepHlly TIipenasHe romuHe (M3 CyUIHHjer y BIaKHHjH M 0Gp-
HYTO), TO cy mnpeMa ckuuu 2. roguHe 1853, 1875, 1881, 1909, 1935,
1942, 1964, n 1982. Ilpema Gpojy cyHYeBHX mera no 1978. u moii-
nuje LlaspumoBmnh Jb. 19811 y TuHM romHMHaMa IIIH OKO HHX 3abe-
JeeH je MHHHMYM CYHUYEBHX IIera, HJIH CBaKOM IepHOIy IIpeia-
3a M3 jellHe Yy [HOPYry BONHOCT MpPeIXOOH MaKCIIMyM CyHUeBe
akTHBHOCTU. MehyTnM, nyKHHa Tpajarka XHIPOINOUIKHX CYLIHHX
H  BJIaJKHHX  MepHoja Takohe HeMa  UBpPCTY  KOpeIJaTHBHY
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SaBHCHOCT ca Tpajaik-s CyHueBe akTHBHOCTI, jep (:yH‘leBHﬁ]]J,H—
KIIyCcH Tpajy Ipocediio OKO if ronmmna, a .xu,uponoun-\nv 1\401‘3 {Lfil
Tpajy om 16-45 roiiia. Jemia XpoHonorHja y 1orieny LI:Hl\.TIIl‘ 1—
HOCTH BIIBJKHIX IMepncjia jecTe INTo ce, Hpema roparMa 3a néji
gemmix 80 rommna, MakCHManHIl NPOTHIAJN Ixanan‘loOOO m 85
jaBbajy y MpOCeKy cpake Cellne POIIIHE. [Tocnenma je Guma 1988.
(Qmax= 12.700 m?/s), na 6u, ciuenehin opaj KOHTHHYHTET, HapeLHT
CIIIYHII MAKCHMyM Morao na ce nojasu y 1995. u 2002-0j ro,[unm;
Ann, cynehn mno Gpojy 1mojaB/beHHX MaKCHMYMa YHyTap CBaKOI
TaKBOT CeNMOTOOHLIILer TepHona, Hije HCKbYYeHO [Ha ce BEJIHKe
pone mnojaBe Hamehy oBux rommHa. IIpema ToMme, u oBhe BazH
NpaBHIIO Na Cy MaKClIMajHe BOIe Kao W JApyre >.<u,11p0Jv10ume HOJa_
Be ClyYajHH I[IpOLEeCH, HeMajy HEKY XPOHOIOrHjY mebhycobHe 3a
BHCHOCTH Ca IpyPIM HpPHPOLHHM Il0jaBaMa Ha 3eMJbil, Kao LITO
je cnyvaj ca CyHUYeBOM akTHBHOWhy, Koja ce, IipeMa ILQCEI,[lEluIH:HM
HCTpaskHBabiMa jaBiba Yy olipeheHHM BPEMEHCKIM HHTepBajliMa.
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ITporuosa nojaBmsuBama CyUIHIX H BOJIUHIIX
nepuona Ha Hynany

M axo je wHesaxBanHO [HaBaTH CBeé BpCTe TporHosa o
OpoMeHH OHIO KOjer IPIPONHOTr efleMeHTa Ha 3eMIbH, na 11 o
NPOMEHI KapaKTepHCTHKa OTILAma, MocebHo ako ce paill o YR
HM BpeMEeHCKIIM HTepBallliiMa KaKkBe CY YIpaBo HIKIHUYNe [ojane,
UrnakK y OBM JIOI'naBipy ocspHyheMo ce it Ha oBaj rpobaes, xopii-
crehn ce npe cBera aHajorijama 110jaBibiBarba  LWHKIAHUILIX Bpe-
MEHCKHX ceplija obpaheHux y rpenxonHuM roraasibnma. Ipema
ImomariiMa ca CkHLe 2, H3BecHO je na je nepuon 1964-1982. duo
BH2XKHNjH O mnpeaxolHor cyuHnjer 3a 18%. Cnepnehn naimn Tow
KpeTarba UHKIHYHIX HOojaBa Ha Hywasy nocne 1982. romine wapna
je saBpuleH jemaH BOOHNju 1Tepuon nocuenter IV puknyca, yai-
majyhn u rommnuHe no 1992., morno ©u ce pehu Ia HacTaje jemnam
Oy CYWHHJH T1epHol Kojii he BepoBaTHO TpajaTH [0 Kpaja nec-
eTe HOelleHHje OBOr U OUTH TmpeHeT Yy MNPBY IEeUeHUjy HapeiHOor
BeKa, ca CpelrHM IIpoTHIajeM Miija 01l BpeaHocT Ouaa HHKa 3a
15% on mnpenxonmor. IIporHosupa ce pma 6H 1IPOCEUHIT TIPOTIILA]
Hactynajyher cywnujer nepuona V umkiyca 6110 oko 5000 mS /s
Ca MOY’»HHOM Tpajaiba omn oko 20 roanwua. Y mweMy ©H , Kao 1y
CBHM MpeOXxOoIHHM HHKAycHMa Olula smoryha mmojaBa jefHor Bras
HHjer MHKPOIIHKOYyca ca 2~3 BIaskHe 1IH BeoMa BlajxHe rofliHe
Cnemehn V pgukmyc nmao ©n 3HATHO BIILIE CYIWHHX HEro BHask
HuX rogiHa. Hucy uckmyuvene o Beoma CylUIHe TOIIIHe ca Cpelibhe
rofMIUBHM TpPOTHUAjeM rcron 4000 mS /s, jep je mocnenrwa TakBa
ronuna Guna 1949, nok Je nociaenra cymwHa onna 1983. rommua ca
Qs wmamum om 4750 m>/s. Tocinemma Beoma BomHa je 1970, a
BonHa 1981. rommna. Mmajyhu y Buny na je y nepuony 1983-1992.
ronrnHa Beh Gnno 6 cpemmwe BoOHIX, a cnenehi aHanmorijy cmeHe
roHHa MO BOOHOCTH Yy pPaHHjHUM MeprnodliMa, MOJKEe Cce OHUeKHBATH
velrha mojaBa CyWIHNX [OOHHA CA HEKOM H3Y3eTHO CYILHOM, Hilll
6u yOGpso Morao gna Oyme usjeaHaded ONHOC y TMorideidy Opoja
NOjaB/bEHHX BeOMa CYIWIHNX, KOjUX je y oGpahusanom nepnomy
6uno S5, mpeMa BeoMa BOOHHM, Kojux je ouno 10 (Tas. 10). [Mocae
1989. ronmnHe ocmaTpama Cy MOTBpPIUIA OBY TMpPeANOCTaBKY, jep je
1990. 6una Beoma cywHa, 1992. cyiuHa, a 1991. npenasna namehy
CYLIHe H cpelme BOIHe TOOHHe.

Hlro ce mnak Tiue MaKCHMAMHIIX H MITHIMaTHIIX BONA,
CTPOTO y3€B, 3aKOHHTOCT IBUXOBOI TIl0jaBibliBarha HHje BezaHa
3a IHKIIMTYHe 11ojaBe, Beh cy To chnyuajHH IporecH. AKo ce yame
Ooma rpaHiia Bennkux sBoma on 10.000 m™ /s, oHma je TaxkBuUX
NpoTHIlaja Y OCMOTPeHOM MHeplony Ouao 69, ca npoceurHom rnoja-
BOM cCBake apyre roande. MehyTiim, 10 pacriopeiy  ILHXOBOI
IMOjaBJbHBaba, HajyHuecTalHjll MaKcuMalHi npoTHaju (10.000 m?® /s)
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cy 6uail y OBOM BeRy, TauHIje On 1912-1916, HEIPEeKIiAHO CKOpPO Y
cBAKOj TOMHHH, 3aTUM Yy Meplnony 1952-1958. 1 1965-1982, Takohe
ckopo y cBakoj roamuir. HMsyseTHo, MakcHMallHe BOAe , HIIp. Behe
onx 14.000 m> /s ©Oumile cy paBHOMepHO pacriopehene y 19. n 20
BeKy, alli 11 OHe HeMajy CBOjy 3aKOHHUTOCT Bpemeucnor [0jaBIbLI~
parba. [locnemmsa Fonxma ca Qmax om 14.800 m 3/s je 611 1a 1981,
zaTuMm 1942. (14.700 m 3/s), ma Ter onpa 1970. (14.310 m 3/s).

MilHHMalIHe BOme HMajy clInuyHe OCLHJalllje Kao H
BenKe Boje, aju cy OHe Yy nociaegmwux 20 roJiiHa Yy HEWTO
H3MEEHOM peskHMy Non yTinajem pama XE "Bepnan". Axo moc-
MaTpaMO CBe MHHHMAallHe IpOoTHLaje HCIOMI 2000 m®/s u TO HO
1972. romuue (npe usrpaamwe OpaHe), IUXOBa Hajeha yvecTHHa je
y BpeMmeny oq 1855-1866. roanne, 3aTHM kpajeM 19 u nouerkom 20
Beka, Kao H y mnepuony 1943-1954. Iakne, m KOI OBHX BOIa He
OOCTOjH 3aKOHHTOCT BpPEMEHCKHX CepHja, fa I 3a bHX BaI mpa-
BHJIO Na ce jaBibajy OJI cily4vaja 0O Cly4aja. MuHHIManHe BoOIe
nmpaTe CyliHe TMepuHoie, Ma Cce 3a CBAKH IPOTHO3MpaHH  TakaBb
mepHon mory oqemma'ru H TOJHE €a MHHHMAJHUM [pPOTHUAjEM
ucnom 2000 m 3 /s. Uunaue, y 150-roauiurbemM INepHony YKYMHO je
sabenesxeno 54 rommue ca Qmin mamum om 2000 m” /s. Ose -Boxe
ce MojaBbyjy mpoceuHo cBake Tpehe ronmnse. Yeurthe ce moraba na
MHHHMAJIHH IPOTHLAji y HEKHM roiHHama Oymy Behu o cpenme
FOOMILbHX BOMNa MNPYTHX BeoMa CywHHX romuHa. Hnp. 1845.
ronnHa je ca Qmin=4100 m®/s, 1915. (4130 m’/s), 1955. (3930
m3 /s, 1960. (3590 mS /s), umnje cy Bpemnoctu Behe on cpenme
romHUIHUX rnporHiaja 1863. (3340 m> /s), 1866. (3700 m?3 /s), 1921.

(3680 m3/s), urm.

YECTUHA ITOJABJBUBABA NEKAJHHX ITPOTHITAJA HA
CABU U MOT'YRHOCTH BUXOBOI' [TPOI'HO3HUPAKA

Y opeipKy OBOI palla I[IpoOyHYeH je peXHM, ueCTHHa H
Tpajarbe IHekagHUX IpoTuuaja Ha p. CaBm y CpeMcKOj NIHT[‘)OB‘I/IU,III
y mnepuonmy 1926-1970. ropuna [Ogokoisuh M. 19727 . I/I3£LBOJ8H.IfI
Cy NepHOLH Ca I10jaBOM KApPaKTEPHCTHUYHHX IeKHadHHX TMPOTHIaja
onpeheHe yuecTal0oCTH, BpeMeHa I[I0jaB/biiBalba Ca OCBPTOM Ha
IPOrHO3Upalbe Cpelre IeKadHHX IMPOTHIaja NPHMEHOM ayTOKope-
manuoHnx Mopena. Cpenme NekannHHd nporunaju Case mnpare Me-
ceuHe npoTuuaje, Hajsehu cy y mnponehe, Taunuje y 10, 1i, 12
meKkamn rOIHMHe, a HajMami Yy IJeTo H jeceH, Ca HajMarmhoM Bpel-
Hourhy om 23-26 pexane (rad. 1D).
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TaG. 1. - Cpedise dexadnu npotuyaju Case x0d
Cpemcke Mutposuye (1926-1970).

Tab. 11. - Mean decades discharge of the Sava in
Sremska Mitrovica (1926-1970).

Hexapa 1 2 3 4 5 6 7 8 9 10 11 12
Q 2070 1820 1670 1740 1950 2040 2370 2390 2370 2590 2500 2540
Iexana 13 14 15 16 17 18 19 20 21 22 23 24
Q 2370 2240 1970 1710 1500 1540 1190 1020 828 696 634 670
Hexana 25 26 27 28 29 30 31 32 33 34 35 36
Q 670 632 712 860 1050 1170 1640 1930 2160 1960 2040 2080

Y oIlHOCYy Ha MecevyHe MpOTHUaje, NeKadHH BHUIC BapH-
pajy, BuHuwe Ccy IpOMeHJBIBHM, ca HajsehuM KoedHIHjeHTHMa
BapHjannje y jeceH kama je onm sBehnm om 0,50. Y 3uMcknM M npo-
nehHuM  pexanama, KoedULHjeHMTH BapHjagHje cy Mami on  0,50.
Opyrum peunma, najsehum BpenHocTHMa mnpoTHIaja olropapajy
HajMamwIll KoedHIHjeHTH Bapijalije, 1 OGPHYTO, HajMaIblIM IpPOTH-
LajHMa OmroBapajy HajBehl koedbHUHjeHTH Bapujanuje. Y OXHOCY
Ha IIpoCevyHy BpPEOHOCT, OeKaldHH TIPpOTHUAjH HMajy Mawy Ipo-
MeHJ/puBOCT. OHa je Hajboipe IlckazaHa noMohy cTaHmapaHe IeBII-
januje, Koja je HacynpoT koedHIHjeHTHMa BapHjailije Hajseha y
nponehe 1 rnouerkom JeTa, IpaTH HajBehe mnpoTullaje, HOK je
HajMamwa y JIeTO M jeceH, Kala Cy H IIPOTHHAjH HajMalH (ckila 5).
[Ipornuaju Hajpehe yuecramocTi cy HIIp. y 6 Hekall Yy KIacH O
1800-1900 m3 /s, y 17 od 600-700 m3 /s, y 32 nekamm 2200-2300
m” /s. Ilocmarpajyhin pmame KpeTame MNeKaOHHX I[pOTHLAja, MO-
emo u3ByhH W Heke 3akjbyuKe y MOIJIelly peKHMa Tpajaiba I1poO-
THIaja M3Ham onrosapajyhe rpanpnne. OBO HpBO MOJKEMO CIIpOBe-
CTH IIO MecellIMa, IOLITO CBaKH MecCel, YHHE HHEeroBe TpH [OeKale.
Hnp. 3a Mecen anpun kora unHe 10, 11, u 12 nexana, KapaKTepu-
CTHYHH NpOTHIaju olpeheHor Tpajaka MoGHjajy ce H3 apHTMeTH-
YKe CpelHHe NeKalHHX MNpoTHllaja, MIHM aKo TO IIPakKTHUYHO H3Be-
nemo mnomohy rpadnkoHa ca ckuue 6, oHma je Q50%(IV)=2310
m> /s, a Q20%(IV) = 3550 m?3 /s, Hame, KapaKTepHCTH'MHE Taudke ca
ucTor mujarpaMa omoryhaBajy Oa ce KOHCTPYHUY KpHBe Tpajabba
[IPpOTHIIAja 3a HeKale I1I Mecele.

[TosHaTo je ma ce MPOTHIAjH Yy TOKY TIOLHHE Melbajy He
caMO OH Mecella IO Mecella, Hero 3aBHCe M oI roiliumer noda,
a OCHM TOra, OHH Ce Mewajy M no amnanrtynn. Hop., ammonn-
Tyla nporuuaja on Q0% rTpajama je 3300 m?> /s, mpeMa anconyT-
HOj Koja m3Hocu 5680 m® /s.
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Cxk. 5. - Cpeodrsu dexadnu npotuyaju Case (Cpeartcxa
Mutposuya) y nepuody 1926-1970. 1. ca woeduyujentont
sapujayuje u Hajeehost uecTuHosm nojasausarsa

Sk. 5. = Mean decades discharge of the Sava river (Sremska
Mitrovica) in the 1926-1970. period with coefficient variation
and most frequency appearing
1. TexanHuu npoTtuoaju, 2. Koedbunuujenar pBapujallMje,

3. YUecTHHa I[10jaBIbIHBAKA

ODaTtyMH y KojuMa CcpellH OpoTHILAjH onpeheHor Tpajara
npeceuajy KapakTepHCTHYHE BpeMeHCKe jedHHHLe MOKe  Ce
Takohe ompenuTi ca ckulle 6. Ilpaheme omHoca npoTuuaj-Bpeme-
Tpajarbe uMa BehH 3Havaj y npoyuaBamy peKliMa peka, a IoceGHO
y nportHosupawmy Boma. Hmp. mocmarpajyhu cpenme nexaijHe IIpo-
THLAaje 10 BpeMeHY HBHXOBOT I0jaBJbliBalka, youdaBaMoO [a [POTH-
uaj Behu om 2000 mS /s Tpaje o 6-13 u om 33-34 npexame Yy
roguHu. HapameHo y BpeMeHCKHM jeIlHHHIlaMa, TO je I[IPOCEYHO
roguiumhe 10 mekama unu 104 ana.

35



ITpoceuue naTyme v KOojHMa poOTHLLAj npenasn
onpehenu npar y cmucay merosor mnopehama HAH cMmarbema, MoMXe
Ce ONpelHTH H3 MaTeMaTH4YKOr H3pasa

Yy Kojoj cy osHake DQ(p)- npoceunu maTym HacTanka onpeheHor
npoTHuaja y rmopacty, Qi- mpoTunnaj 3a kora omapebyjemo npoceu-
aH',IlaTyM nactanka, Ql, Q2- cpemmwe nekanuu npotiuaju usMmehy
KoJjux ce Haja3H mnporuuaj Qi, ts- cpeamH maTyM pekame, HIH
penHu 6poj pama y rommHu usmehy Q1 u Q2. Y NpBOj IeKagl
ts=5, y npyroj ts=15, n Tpehoj ts=25. OBe BpemHOCTH ce onpehyjy
Ca KpHBHX Tpajarba NPOTHLAja.

a l
exod®
[m¥s) 08 '
5000
2500,
o
0 19'/. 20%, 30%% $0% 50/ 60/, 704, 86/ 90°/.  100%/,
0 1 2 3 4 5 6 7 8 9 10
Cx. 6. - ITpoceure KpugGe Tpajarsa nporuyaja za Tpu dexade y
w0ounu (pexa Casa - Cpesicka Murposuya)
Sk. 6. - Average curves of the duration discharge in the three

dekade's in year for the Sava river (Sremska Mitrovica)
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Y CympoTHOM aKO JKeNHMO [Ha O4peldllMO  [pocevall
maTyMm IpecTarka oxpeheror mnpotHilaja ynorpebdibaBamMo gopmyny

10(Q,-Q,)

ABQuoy™ 7 Tt
Q,- Q,

y K0joj cy HCTe oO3HaKe Kao Yy Npeaxonnoj jenHaunsu. [Ipoceuro
BpeMe Tpajama IMpoTHUaja Hip. nauaw 1000, 2000, 3000 m> /s
onpehyjemo ns pasnuxke DQ(o) u DQ(p). I[lpoceune [naryme na-
CTaHKa H IIpecTaHKa KapaKTePHCTHYHOr IpoTHlaja, nomohy Ta-
Gmiila mnperBapaMo y penHe OpojeBe naHa y roanmui, nop. 5. I
je 64 pman y romuumn, 20. IX je 263 pman y romamnHi, uTA. 3aTHM
cy ynorpefoM MNpeixXomHHX H3pasa M [OHjarpamMa KpHBe Tpajaiba
MPOTHIAja H3PAYyHATH KapaKTEePHCTHUMHII CpedlbH [aTyMH HacTaH-
ka omnpeheHor mpoTHIlaja ca Tpajamem 3a pery Casy y rnpoduiny
Cpemcka MurpoBuna (ra6.12), kao B HJaTyMu HBHXOBOI IpecTaHKa
ca TpajamheM Yy 3HUMcKo-mponehmeM 11 jeceme-31IMCKOM 11epIOoiy.

Papn ©Gpsker pmoia)kerma OO OBIX I[IojaTaka, MOMKEMO Ua
KOpHCTHMO OHjarpam ca ckune S (minupja 1). Buaumo pna npo-
Tunaju Behn om 2000 m? /s HerpeKjHO Tpajy oll kpaja 6 po 15
mekame, 3aTHM on 33 po 2 nexape (14 mexapa, nnu 140 nana).
HUnu, nporuuaju mawu on 1000 m® /s Tpajy on .20-29 nmerane a Q
Behe onm 1500 m3 /s om 18-31 mekage.

Ta6. 12. - HJarym nojase u npectaHKa KapakTepucTuUHUX
npotuyaja Ha Casu wxod Cpemcxe Mutposuye.

Tab. 12. - A dates of appearance and end of the characteri-
stic discharge of the Sava in Sremska Mitrovica.

aMMa - npouxehe jeceH - 3uMa

Qi Qi(t)Da(p) mah y DQ(o) mam y TQ DQ(p) marn y DQ(o) mauw y TQ TQ
FOOUHU TONMHH TOLHHH TOOWHU ron.
500 100% 15.1II1 74 30.V 150 76 76

1000 80% 23.1 23 10.VI 161 138 17.XI 321 22.1 22 66 204
1500 60% 10.II 41 3.VI 154 113 16.XI 320 10.1 10 53 166
2000 40% 10.II 41 29.V 149 108 11.XI 315 15.1 15 65 173
2500 20% 5.II 36 2.VI 153 117 8.XI 312 8.1 8 61 178
3000 10% 12.I1 43 3.VI 154 111 30.X 303 18.1 18 80 191

OsHake cumbosa: Qi-mpoTuuaj, Qi(t)-Tpajame mporuuaja y mexanmu, DQ(p)-matym
npoTuuaja y nopacty, DQ (o)- marym rpecTraHka npoTuuaja, IQ-Tpajame npoTuuaja
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KomeuTap no,uaTaKa 13 Tab. 12 Morao ©6n pa u3raena
oBako: mpoTuiaj oxm 500 m° /s uacTaje 15. III (74 paw), a npecraje
30. V (180 mam); meroBo npocevyHo Tpajalbe je 76 mana VY TOIHHH.
Hetu nmpoTnuaj ce He 1ojaBibyje y JeTO I jeceH, jep ¢y y To
Bpeme MUHHMMalHE BOME, Kala cy oTnuama Ha CaBu mama on 500
m 3 /s. Osnaka Qi(t) ca Gpojkom 100% smauu ma nporuuaj oxn 500
m® /s Tpaje Yy CBHM [OekaJdaMa HaBeIEeHOI Iepuona nonpcmmno
365 nmama. Mnn ppyru npmnmep, npoTiiuaj oxm 1000 mS /s Tpaje y
suMmcko-niponehtom nepuony 8 maua (80%) om moryhux 10; noun-
mwe 23. 1 a sappuwaBa ce 10. VI Bberoso npoceunHo Tpajame Y TIPBOj
TONIOBHHH rojune je 138 mana, unu HewTo BHWe onx 3,5 Mecela.
Y jecemo-3HMCKOj Ce30HH, HCTH npoTHUaj Tpaje om 17. XI mo 22.
I (66 mawna), ykynuo y rommuu 204 nana. HajMamy 3acTynmeHoCT
UMajy NPOTHUAjH BHUWNMX KJAca, HIpP. NpoTHUaj y knacn onm 3000
mS /s. KOji je TpeMa IpOCevyHO] KPHBOj Tpajalha 4YecTIIHe Ol caMo
jJeoHOI' [aHa, IoBpeMeHO ce rojaBmyje on 12. I mo 3. VI u on
30. X. mo 18. I, ca BpeMmeHCKHM nepuomoMm on 191 man Y TOIHHIH.
Kao 1IITO Cé BUIHM, HajIOCTOjaHIj [poTHHAji cy wnamehy 1000 u
3500 m®/s. Uz osor pON3NIa3n, Ha Benuke Bone nHa CaBu Mory
Ia Tpajy IOYyro, jep je pexka ca BeJHKOM IOBPLIMHOM CIIIBa, CHer
ce oTamlla 10 y KacHo nponehe, a BelluKe Cy peTeHslije Boue y Kpacy.

[Ipornosa cpenibe nexaXHHX MPOTHLAja

CaBa crama y Behe peke kof Koje cy BapHjaguje
nporuuaja Mane. Ha oBo, ocuM mnpocTpaHCTBa CHHMBAa H  IHErOBOT
obnuka, yTHuy pembed, knuMa 1 sBehe Kpalllke I10BPIUI Ha IeCHOj
CTpaHU CaNBa H CHOpHje TOMNIbeHe CHera Yy BHCOKO-NJIAHHHCKUM
obimactuma. 3aTo je 3a CaBy Mmoryhe nasaTu TavuHIje M [paBOBpe-
MeHe IIPpOrHO3e O II0jaBH KapaKTepHCTHYHHMX MNpoTHuaja (mane,
cpelle, BeluKe Bome). 3a OBy CBpXYy Vy XHIOPONIOrHjil ce TpHMe-
Bbyjy IO3HaTe MeTONe H MOHAEeNH, HIp. KOpEeCNOHOEHIIMjOM TIoma-
Taka Ca Yy3BOIHHM CTaHHIIaMa, ITPHMEHOM MeTOIEe TeHIeHIIHje,
3annXa Bone y cinuBy. Ila unak, Hajmakiie ce NPOrHo3upajy cpen-
e HeKalHH IIPOTHUAjH MPHMEHOM HEKHX OJI CTaTHCTHUYKIX Me-
Tona, Hajuyewrhe kopuurhermeMm pasHHX BUIOBa KopelanHja.

Y 0OBOM paly [pHMeWweH je MeTO. ay TOKOpelaiuja.
Hexannu nporuuaju cy ymnopeheHn Ca cCpellrmhe MeCeuHHM [IPOTH-
ajeM. KoHkpeTHO, KOHCTpylicaHa je 3aBHCHOCT HeKamdHHX npo-
THIja 1IpBe [eKale y Mecelly ca Cpellbe MEeCeYHUM IpOoTHLAjeM
HCTOr' Mecella.

AyToxopenauuje y TNpHpPOIHHM HayKama HHMajy  BelHKY
npumeHy, Hajuyemrhe ce KOpHCTE Yy KOpeNaLHjH XHIPOIOUIKHX
H  METEeOpOJOLIKHX elleMeHaTa, jep Ce OHH Memajy [0 HEeKHM
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ILHKITIHIM, nojaBaMa KojL“ KaKo CMO pamx]e BILICIII Mor’v' na
Tpajy v “Ly/MIM BpeMEeHCKIM lIlITL[)BaHIIMa vHO3IIaTO je IHa hL _He-
KY . Behy BpeILIIOCT nponmaJa 10" MpaBHily [CMEHHTH Marba "Bpen-
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je ypaben sa cBux 12 Meceuu y romHHU, alll ce Yy OBOM pa-
Loy TIpHJaXXy CcaMO 3aBHCHOCTH 3a janyap 1 jynd. Ha ckuuwm 7
nobijeHe cy TpH JHeapHe 3aBIICHOCTH, O3HaueHe ciioBiMa A, B,
C, on kojix mnpasa "A" Baku 3a npornuaje onx 200-1000 m3/s,
"C" sa Q=1000-2000 m®/s, a "B" za Q mehe om 2000 m®/s. 3a-
Milcao je oBIle HaMMe ONJla [la ce Ha OCHOBY I0O3HaBalba CpeIber
NpOTIILaja NpBe NeKale jaHyapa IMpOTHO3Ipa Cpemibil IPOoTIILaj 3a
20 nawna ywuanpenm, ommocHo 3a II u III pmekamy sajerno. HWnu
npeunsHnje pevedo, Ha Capn y Cpemckoj MuUTpOBHL HeripeKkHmI-
HO ITIpaTHMO BEIHYIUHY TMNpPOTiiuaja kopiuthereM BooOCTaja I KpH-
Be TIIpOTIIlaja, Ffa Yy 3aBHCHOCTH KOJH je 3aTedeHl [poTHUaj,
nporxosipamMo 6ynyhe Q, ropnuhewem jemHe ofn 3aBlncHocTH (A,
B, C). MehyTum, nowrro cy oBme Kopellicalil HeKanHH I Meceu-
HII IIPOTHLAjH, I[O3HaBalheM Ccpelie OAeKalHor NnpoTHilaja, oG-
jaMo cpeldme MeceuHH MpPOTHLAj, KOjI HaM CIy’KI Oa OIpeIHMO
Cpelrbll mNpoTHLaj HapeiHe nBe gekade. [a ©H To npakTHYHO
H3BeJIH, KOPHCTHMO [IOWH I1I3pa3, NpemMa KojeM je npoTHuaj 3a 20
HaHa yHanmpen jelHakK pasnuud 1amehy cpenme Meceunor (Q mes),
U cpenre gexanHor mnpie nekame (QI), Tj.

0. = Qmes 1= T,
20 T

3

roe cy Q20-cpemmn nporunaj II u III nexame,Qmes-cpemme Mmece-
vyni nporunaj, Qlfipornuaj npoe mekame, a T1, T2 T3-6poj mawna
Yy Mecely, NpBOj IeKaad I 3ajeHO y Lpyroj I Tpehoj nekamu.
AKXO TO MNpaKTHYHO II3BeNeMO Ha I[IpHMepy 3aTeYeHOr Cpemer
NpOTHILAja IIpBe IeKade jaHyapa ogn 1000 m3/s, a xopucrehn
rpaukoH ca ckuime 7, 1 To mnpaBy "A", jep ce Q wHamazm usMmehy
200-1000 m3/s, OHOa je cpenwme MeceuHH rniporunaj 1000 m? /s.
3aMeHOM OBUX Bgeuuocru Y ropmy jenaHuyMHy nobuja ce Q 3za 20
mana ol 1050 m”/s. HMam mpyru npumMep, ako je NpoOTHLA] IpBe
Ioexage janyapa 2500 m3/s, Y OBOM cny4ajy Kopluctehi rpaBy
"B" mo6mjamo Qmes=1900 m®/s. Ha ucru Ha4vHH, OpopauyHaTto Q
sa Il u Il mekamy je 1695 m° /s. MebyTuM, yBek Tako He Mopa
Ja Oyle; Kao H CBH OPYTrH XHIPOJOIWIKH MOIEIH M OBaj HMa
cBojux MaHa. OH Moe Ha Oyne ycHeliaH ako ce ocCTBapyje ca
tayHouthy on 80 uan 70%. OBo BaskH 3a cllydyajeBe Kala nohe no
HaraHjer nopacTa HIIBOa BOIe y peld y TOKY jefHOI Mecela HIIH
nexkame, ma je H300Op mnparoBa IpoTHHaja kKo kopuurhema jegHe ol
TPH KOpEeNaIMOHMX IIpaBa y TOM Ciiydvajy HpobiemaTtHuyaH. [loka-
saheMo To Ha jowr jemHoMm mnpuMepy. Kopemaumone rpase Ha ck. 7.
KOHCTpYyHCaHe Cy ca nofaliiima H3 mmepnomna 1926-1965. romuue.
Hameprno cy mnsocraBibeHe romuHe on 1966-1973, ma ©1 ce Ha X
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N3BpUIIIIA TpoBepa opor mopeia. Y Tab. 13. cy yuopehenn rnoma-
Uy O Cpedre MeCeuyHHM IIpoTHajiiMa janyapa pobiijern Kopema-
wijoM nmomohy mofaTaka NpBe JeKane HCTOr Mecella H OCMOTpe-
Hux TodaTarka. Jakne, oBoM IMpHAHMKOM ce ynopehyjy camo cpel-
e MeceuyHH [poTHHAajil a He 11 geKkagHli. Jep, O IIIXOoBe TavHO-
CTII 3aBHCH I TAYyHOCT leKalHIIX NpPOTHLAja.

Tab. 13. - Cpedrne smeceunu nporuyaju dodujenu xopeaayujom
u ocmatpares y janyapy (Casa - Cp. Mutposuya).
Tab. 13. - Mean monthly discharge was given by correlation
and observation in January (Sava - Sr. Mitrovica).

1966 1967 1968 1969 1970 1971 1972 1973

Kopenauuja 2040 1540 2100 1520 1800 1600 960 910
OcrtoTpeHo 1900 1750 2200 1520 3850 1960 950 901
DQ (%) 7.3 -12.0 -4.5 0.0 -53.0 -18.0 1.0 1.0

Ynopehyjyhu mnomarke m3 T1abd. 13. (nporHosmnpaHe H oc-
MOTpeHe) [0JIa3liiMO 1O 3akJbyuka [a Ccy pe3yaTaTtin y 6 cayda-
jepa sapoBoipbasajyhu, a .y nBa ca Behum oncrtynamem. Hspaxkeno
Yy TIIpOLEeHTHMa 3a CBHX 8 cnydvajeBa, MPOrHO3HMpPaHH MeCevYHH
npoTHIlajH ocTBapeHH cy ca 75% TaunocTH. Hajsehu je mnsyserax
1970. rommuHa, Koja HMa oncryrate -53%. OBa ce rommHa rxpeM:?
paHry meHe BOJHOCTH YyOpaja y BeoMma BOIOHe ronuHe (2220 m
/s). Tlpema nHKIIHYHOCTIMA npoTiiaja CaBe uH BepoBaTHOhe cpel-
BBHX BOOa, OBaKBH MPOTHIAjU Ce N0jaBlbyjy jeaHom Yy 15-17 romu-
Ha. AKO N0 ropwmoj GopMyIJill H3pauyHaMO Cpellbll TPOTHILRj 3a
opyry u tpehy nmekany, Hnp. 3a 1967. ronuny, rae je 3Qs MeCcevyHO
3a janyap 1750 m3 /s, oHpa je To mpotuuaj on 1600 m” /s, a r1ipe-
Ma ocMaTpamiMa 3a Te iicTe iBe nekane {20 mana) Q je 1505
m3/s. Y oBom cnyJajy oncTyrnathe je -6%. HWnam, nzadepumo jour
jemaH mpuMep, HpBY fekany jyna (ckupga 8). M kom oe saBHCHO-
cTH mnojaByjy ce Tpu npase (A, B, C), om kojux "A" Baku 3a
npoTtuuaje on 300-1300 m3/s, "B" om 1300-2000 m3®/s, u "C"
2000-3000 m3/s. U Yy OBOM IpIIMepy I10jaBibyjy Ce€ C JIM4Ha Ccla-
ramwa Kao o kol janyapa (ta6.14). Om TectupaHux 8 roimnHa, camo
ce y IOBa chnyuaja IojaBJpyjy Behe pasnuke, y 1972, raoe ce jyncku
MeceuHH NpOTHLAj pasnukyje sa -57,6% u 1969. (-19%). Y ocTtanum
roguHaMa Te pas3ludKe cy TojiepaHTHe. M y OBOM mnpuMepy r1por-
HO3a je ocTBapeHa ca 75% TaudHocTtH. [Ha ©OH cama npoBepuin o
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HPporHosipane OeKagHe nNpoTIaje, M IpoTHUaje 3a 20 Haua
ynanpen, xopuuthemweM pauujer ofGpacua, ugpavyyHaTi Ccy TaKkBH
npoTuuaju 1 ynopehenn ca ocmorpenum (Tad.15),

Q; | A-3a @ >300-1300 = c
B-3a Q >1300-2000
C-3a Q=2000-3000

30001

~
o
o
b
>

AEKAQHK NPOTHUAJ
BN,

1000+ 0y
/
0 i 1 1
0 1000 2000 3000 mYs
MECEYHH NMPOTHUAJ
Ck. 8. - 3BasucrocT npotuyaja 1 dexade jyaa 0o

MeceuHor jyackor nportuyaja

Flg. 8. — Relationship of the mean discharge of the I-st decade
of the July of mean monthly discharge of the same month

OBme pesynTaTun nokKasyjy Oa CKOPO HeMa OHTHHjHX
pasimnka y CBHX 5 rommHa namehly OCMOTpeHHX H I100aTaka [o-
Onjennx nocpenHnM nyTteMm. Hajsehe omcryname je 5,3% (1966), a
Yy HpYrHM IofHHaMma Te pasiiKke Cy M[pPakTHUHO CBeleHe Ha HYIY.
[Ipema ToMe, Momen ayTokopenauuja HeKaIHHX H CpeNbe Meced-
HHX TIPOTHLAja YHYTap jemHOI' HCTOI Mecela Moske [a Oyle
OpHMeMeH Yy IIPOCHO3N INpPOTHIAja, KAaKO je Yy OBOM IMIpHMeEpy IO~
KazaHo 3a 20 maHa yHallped, LUTO je BeoMa 3Ha4yajHO ako Ce BOIe
KOpHMCTEe 3a TPOM3BOIIbY EIEKTPHUYHEe eHeprHje 1UIH NpPOTHO3Hpajy
pennke Bome (Ta6.15).
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Tab.14. - Cpedie seceuwru npotuyaju dobujeru Kopeaayujont

u ocmurparsesm y jyay, (Casca - Cp. Murposuya)
Tab.14. - Mean monthly discharge was given by correlaiion
and observation in July, (Sava - Sr. Mitrovica).

1966 1967 1968 1969 1970 1971 1972 1973

Kopenauunja 900 1000 680 900 1480 540 560 700
OcroTpeHo 862 1110 654 1110 1490 548 1320 708
DQ (%) 4.0 -10.0 4.0 -19.0 -0.1 -1.5 -57.6 -1.0

Y oBomM pany usabpaH je caMo jelaH ciIydvaj KopenaljHje,
namehy npBe nOexame jaHyapa H jyna ca oarosapajyhHm
MeceuyHHM nonaunMa. [locTtynak ce HapaBHO MOjKe TMPOWHPHTI Ha
cBe IeKale y Mecely, OIHOCHO MOJKe ce KopejlncaTH »pyra ne-
kama ca nportnnajemM on 30 mamra Kora YHHH Opyra,tpeha m mnpsa
nexala HapelHor wecela, uiaIn tpeha nexkana Meceuma ca 30-ro-
OULILIIM cpelilbakoM Tpehe, npBe, npyre nerkalie, HTI.

Ta6. 15. - Cpednu npotuyaju dpyie u tpehe OJexade jyaa
dobujeHu Kopeaayujom U ocmarparem
(Casa - Cp. Murtposuya).

Tab.1S. - Mean discharge in the II and IIl decades of
July, was given by correlation and observation.
(Sava - Sr. Mitrovica)

1966 1967 1968 1969 1970
Kopenauuja 946 1205 591 1165 1390
OcMoTpeHoo 803 1166 593 1167 1395
DQ (%) 5.3 3.3 0.0 0.0 0.0

[IpuMeHOM MeTOIe TOKpeTHHX CpedHHa, OBEe Kopejaluje
ce He Mopajy YBeKk Be3lBaTH 3a JMHeKalle, HIP. YBEK ueKaTH
HCTEK JeKaJe Ila TeK OHIla [aBaTH IporsHosy. Mory ce dopmupa-
TH JeKalHH IpPOTHIAaju H30opoM OO KOjHX HaHa Yy Mecely H
cpenmwe MeCeuHUX IMporHuaja n3dopom 30 maHa M3 OABa CycelHa
Mecena. JeImHOCTaBHO, 3a CBaKy cTaHully Ha CaBH U IOpyIriaM
BehuM pekaMa CauHHHTH XHIPOIOUIKH MoOen, Koji he y3 rnpume-
HY nOporpaMa OHTH oIllepaTHBaH y CBakKOM JaTOM TPEHYTKY, CaMo
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je morpeGan yilasHH IOlaTaK Cpeler NpOTHLAja Yy Tpajaly O
10 mama. OBo ce MOKE MOjelHOCTAaBHTH aKo ce KopeJlHule  jeaHa
HeKana ca nBe yHalnpe[d, oHoa OH y TOM clyuvajy Ouna sderayra
ynorpeba MecCcuHHX NpPOTHLAja, HUNU MaK, 0a ce KOHCTpyHIle
3aBHCHOCT u3Mehy camo nBe Jlexkaie, Kako OH ce Ha OCHOBY
nogaTakKa 3aBpilHe OeKale NaBajle IPOrHO3e 3a HapenMy MHekamy.

CBakaxo, oBaj MeTOI, Kao WTO je paHHje peveHo, He naje
YBEK  Tavpe pe3ynarare, Yy HEKHM CclIyvajeBHMa OICTYyIlalba
MOry pa Oymy sHauajHa. Y TOM clIyuajy, METOI MOMKeMO KOMBIH-
HOBAaTH Ca HEeKHM [OPYI'HM MOIENOoM, ajll je OCHOBa NoCTylika [a
Ceé y TIpoy4aBaHOM CIHNBY YBEK Mopajy JHOa npaTte TeHIeHHje
BONOCTaja IMPEKO H3BEUITajHe ciaysibe, ONHOCHO Ha JH BOINOCTajH
CTarHHpajy, onanajy uan cy y nopacty. C TuMe ce HOHEKIIe MO-
Iy Ha OTKJIOHe HeraTHBHII edeKTH oBe MeTole.

HHUKIUYHOCT I'OOHIIBUX H MAKCHMAIHHUX
IJHEBHHX ITAODABHHA

IIHkuHOCT  romMINILIX — nagaBHHa. -  IlapaBiiHe  cy
KIHMATCKII €JleMEeHT o[ KOjiIX I[IPOTHIaj HajBHLIe 3aBuUCH. 3aTo
6u O6uno on sHavaja ma ce YTBpIH HHHXOBA MNpPOMEHa Yy [YKHM
BPEMEHCKHM HHTepBaliMa M [oBede Yy Be3y ca LHKJIHYHHUM [Opo-
MeHaMa oTHuarma. IlagaBnHe 1 npormuaj ynopehyjy ce ako ce
OHe ocpelme 3a LeO CAHB InoMohy HeKHX Ol MeToja Koje ce 3a
TO ynorpeGipaBajy (MeToHm 1130XHjeTa, I[OIHTCOHA, apHTMETHYKE
cpenune). 3a cnus [yHaBa unje je NPOCTPAaHCTBO BENHKO, ca
TakBHM MOalliMa Ce HIlje pacrnoiarajlo, ajll CMO Ce ITOCHY K HIIH
Ca ocCMaTpalbliMa MeETeOpONiolike orcepBaTopHje y Beorpamy, Ha
Kojoj ce mapaBHHe Mepe on 1888. rommue [PXM3, 1989]. Ha cnn-
YaH HavHH, Kao H KOJI IMpOoTIUAaja, [HMKIHYHOCT [IagaBHHa HCIIH-
TaHa je IPHMEHOM CYMapHHX KPHBHUX MOLYJHHX ONCTyINarmwa Ol
IpocevyHe BpedHOCTH 3a nepunon 1888-1987. 3a HaBemenu mnepuon
noGujeHa cy NOBa IMKIycCa Ca HejelHAKUM BPEMEHCKHM TpajarbeM,
jeman 3za nepunom 1888-1956 (n=69), u ampyrn 1956-1982. (n=26).
[MpBM LHKIYyC IMao je Hajupe CYWHHjH, a 3aTHM BIa’sXHHjHI HepH-
oM, IpH 4YeMy je HPBH CYWHHju Tpajao no 1936. ronune. Y memy
je saGelle)<eHO HEKONHKO KpahiiX BlaKHHjHX MHKDPOLHKIYCa, IIpBH
on 1894-1987, mpyrm 1899-1901, Tpehiu om 1911-1915. u ueTBpTH oOX
1923-1927. Y BnaskuujeM nepuony, nocie 1936. Huje 6umo H3pasu-
THjHX  CYWIHMX  MHKpOUHKIyca. HOpyru LHHKIYC rnajaaBiHa
(1956-1982), xao wWITO je peveHO je KPaTKOr Tpajama U IHEroB 3ab-
puieTak ce T[OKJala Ca 3aBpLIeTKOM BIaKHHjer nepuoma IV xp-
Opolowrkor nuxnyca Ha [lynary (1965-1982). ITocne 1982. rommne
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4 Ko4 majaBHHa M KOI OTIHUama HACTaje CYUWHHjH MepHon KOji
n paibe Tpaje. MebhyTum, nHa nppi norien, mpHMeHa MeToIe Cy-
MapHHX KPHBHX MOAYJIHHX ONCTYMama Ol IIPOCeYHE BPENHOCTH
3a aHanM3y UWHKIIYHOCTH HalaBlilia HHje HCOpaBaH, jep ce 3a
Tako JIYTPH HII3 HoOGlijajy camMo JBa LIIKIyca, a y HCTOM HepHoay
3a NMpOTHILA] Ce lI3[OBajajy bIX BIlle, na o1 Tpedalo NpUMEHITH
Heky Apyry Metomy. Hup. UUKIMYHOCT fajaBHHa je [OHEeKJe
npoydyeHa NPHMEHOM MeTOJle NOKPeTHHX CpeaHHa [PaxmheBrh T.
1983]. Tlo u1cTOj METO[ll, HajMamy [pOCeuHy CYMy INadaBliHa HMao
je 30-rommunbu repuom  1902-1931 (620,6 mm), 3aTHM [@OIa3H IO
HxoBor nocterneHor nosehabama y neprnony 1931-1960. ca Ps=
701 mm, n y nociaemmwem 30-ronuunsem nepuomy (1951-1980) ra-
maBuHe cy ©6une noBehaHe, na ce OH y3HMa Kao HajBIaXsKHUjH
(708 mm). Hakme, usmehy oBOr HauHHa paHTHpamba IepHona Mo
IIXOBOj BIIAKHOCTH H paHIilje IOMEeHYTOr, IOCTOjH OUTHa pasni-
Ka, Tla joll yBeK He IOCTOje I1oy3daHe H I[IpOoBepeHe MeTode 3a
aHAM3y IHKIHYHOCTH naxaBiHa. MehyTuMm, y oBoMm pany ©GaBuin
cMO ce W HpyTHM aHalu3aMa NalaBiiHa, OACTYIlalheM Ol NpocevHe
BpEIHOCTH, YECTHHOM IOjaBibHBalba, yuecTanowhy MakCHMaIHHX
MHEeBHIX IlajlaBliHa, paHTHpalby TOOHHa M0 BOIHOCTH IpeMa
pOCEeYHHM BpefHOCTHMa IMalaBHHa.

Kperame romguusnx nagapiHHa 'y OOHOCY Ha BILIEro-
sl Hapocek. - Ilpoceude Buureroguuime IrangaBHHe 3a 100-ro-
OHIIBH nepuold cy 670 mm ca xoedHUHjeHTOM BapujalHje o1
0,20. HajsomHmuja romuHa je 1937, kama je y DBeorpamy mnano 985
mm BoOIeHOr Talora, wro je 3a 477% Bllle oI Ipoceka, a y OC-
MOTpEHOM TepHony 3aberneskeHo je jowr 4 roouHe ca KOJIIMYIHOM
BehoM ox 900 mm. To cy 1954. (926 mm), 1974. (910 mm), 1980.
(908 mm) u 1919. (905 mm). Hajcywnwuja je 1907. ropmmuHa ca Ps=
323 mm, koja je ca 52% wmarmka nmanaBuHa, H 1894. rommuHe ca
Ps=464 mm. [lopehemweM ronniumix IMalaBHHa €a BHIUETONHLUIbAM
NpOCEeKOM, HajBHUlle Ccpenme BIla’kHHUX ToIHHa je ©Ouao y 1e-
puony 1888-1897. romiitHe unje cy .ce BpPELHOCTH, OCHM BeOMa Cy-
urHe 1894, Mano pasnukosBane on 1npoceka. Ilocme nBe cyuiHuje
romyuHe ca MamkKkoM MadaBHMHa M po 30% (1898, 1899) m Beoma
BriasxkHe 1900, HacTtyna jemaH Kpahu meprnon cpenme BIIaXHHX
rommHa on 1901-1905, a onm 1906-1909. je mnepuon omnetr CYUIHHX
rofgHHa H Tako penoM, IoflHe Cy Ce Hall3aMeHHYHO CMelbHBale Ol
CYWHHX, CpelmbuX 00 BIaKHHX cpe Ho 80-HX romuHa OBOI BekKa,
Mame, cTaTHCTHKa OBakKBHX mnopehera NOoKa3yje nOa je y obOpa-
hupaHom mnepuony 6uio 38 cywHHX ronHHa, 33 cpemmbe Bna'}i?x{.e 3§
29 BnaxHux. IlopehemweM pacnopefa ©DaOdaBHHa Yy XJIadHHjo] H
TOMIMjoj ITOJOBIIHH TONIMHE YOueHe Cy HeKe pPeTKOCTH Yy TOMe,
IlosHaTto je ma je M. ¢. Beorpan vy KOHTIHEHTAIHOM ILIYyBHOME-
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TPHCKOM peRlIMY ca HajBehiM rmamaBHHaMa y JeTHOj, a 3HaTHO
YMatbeHlIM Yy 31MCKOj mnonoBnnu ronmHe. MeByTum, m Ty uma
Hgyseraka. Y 11 romuna namasuHe cy 6unne Behe Y XIAIHIjOj
nonosuni ronide (XI-IV). IMocnemmwe TaxBe romime cy 1981 u
1977. Unave, neTwe mnajabBiHe MHHE OKO 60%, a sumcke 40% romu-
UIbIX  naganiina. Y kapakTepHctuunoj 1962. romunn  nasno ey
SBHMCKOM Jeny roiusHe 76%, a y sertheM caMo 24% roOmIIIILHX
najanHHa, WTO je pehu cnyuaj mehy OpyriaMm romguHama npoyva-
BaHOr riepiioja.

YecTnna nojapibnBara IOHHUIIBHX HagaBHHA. - AKO CBe [o-
AHIIME alaBHHe I13pa3lMO y KidacamMa o 1o 100 mm o buX
Mehycoblo ymopenumo, pesyiTaTH Cy [okasalH Ia Cy HajyJecTa-
anje manaBiHe om 600-700 mm, Tj. oHe BpemHOCTH Koje cy Haj-
OpUGIIIKHEje BHIIErOOHIUIBO] BpenHocTH (Tad. 16). Taksix je
nojapa 610 29, mpudnuxuo jemna TpehiHa cBuX Y30paKa, 3aTHM
Cy MO Yy4ecTanoCTH Il0jaBa 3acTylJ/beHe IlalaBHHE y HHTepBaly
om 700-800 mm (26%) u om 500-600 mm U7%). Y OHHOCY Ha
Cpelmy BPENHOCT, He IOCTOjil CHMETPHYHOCT I[OjaBa TCOMMLIHHX
nanasBuHa, jep ¢y oHe uewrhe y BuWOj kaacu, Hip. on 900-1000
mm nmamMo 5, a on 300-400 mm camo jemny nojaBy. OBO MoOKe
YKasaTil, na Cy Ce H3y3eTHO CylHe rodHHe rojaBuie y Beorpamy
ImoueTtkoM opor Beka (1907, 1924, 1904), a usyseTHO BHaMKHE y
nocneawux 30 romiHa; y nepuony 1954-1987. mumamo 7 roiMHa ca
nafgabrHHaMa Behnm on 850 umn 900 mm. [Mocnenme CyUIHe TIOmH-
He Ca namaBuHaMa MambHM on 500 MM cy 6nme 1961. (465 mm) u
1950. (492 mm). ITowTo ce H namaBHHe MOoHaulajy Kao ULHKIIIYHe
nojaBe, NPOrHO3Hpa ce [Ha OH y HapelHHM TrOIHHaMa TpeGaio
OYEKHBATH BIIWE CYLIHIX IOAdUHa Cca NagaBMHaMa Hcrnon 500 mm.

Ta6. 16. - Yecruna nojassusara 100uwrnux nadasuna
y Beowpady

Tab. 16. - Frequency of appearing of annualy precipitation
in Belgrade

Knaca Bpoj %
300-400 1 1
400-500 11 11
500-600 17 17
600-700 29 29
700-800 26 26
800-900 11 11
900-1000 5 5

-

Opaj uwactynajvhin cyurHmjn  feplion  Iokdana ce  ca
cyurHuM repuomom na JlyHasy kojiu je noveo mnocne 1982. r‘o,uu—
we. [ocnenme BhaaxkHHje ronuHe cy 1980. (908 mm), BraykHHja oon
npoceka 3a 36% u 1981. (851 mm) ca BHUIKOM MajaBlHa og 27%.
[Mocsie LIIX cy cpedme Braxkue 1982, 1984, 1985, 1986, nok je ca-
Mo cyuwHnja Ouna 1983. ca Ps=512 mm. Hspasuto cyune cy Ouie
1992. 1 1993. romuHa.

I_IHKJIH‘-IHOCT MaKCHMaJHHX HOHEBHHX IIagaBHIia

Y H3y4YaBaby TUTYBHOMETPHCKH X pexiima, HOC.e6HO
MeCTO 3ay3HUMajy eKCTpeMHe BpeIdHOCTH, Koje ce ucromasajy y
BHLOY jaKux Kila, uije cy nocnenuue noriase. [lo cBojoj jaunHn
M LITeTHOM J[enoBamy, jakH NJLYCKOBH ce yOpajajy y enemMeHTap-
He Henorole. MakcHMalHe I1alaBuHe ce Hajuyelwrhe Be3yjy 3a OaH,
caT UM MHHYT; MehyTuMm, H3yvaBajy ce joul OBOIHeBHe, TpPOI-
HeBHe MaKCHMaliHe TalaBHHe Koje Y3pOKyjy INomnjlaBe UIMpHX pas-
Mepa, a y OKBHpY Tora HH3yuaBajy ce HHTe3HTeTH IlajaBHHa, Ia
ce aHajusnpajy S-mMuHyTHe, 10-MinayTHe, 20-MiHyTHe, 30-MUHHYT-
He IMLYCKOBITEe TafdaBHHe. Y HaluleM Cciayvajy I[Ipoy4deHe Ccy Mak-
cHiManHe [HeBHe ITagaBHHe Koje ce y DBeorpany wmepe on 1888.
rognue. Hajseha Bpenuoct on 92,4 mm ocMmorpena je 15. VII 1890.
roniHe. 3a oM gobhe 1951, ca 88,4 mm u 1926. ca 87,5 mm. ¥Y 10
rogiHa cy 3sabelleskeHe MakciMalHe HanaBHHe Behe ojx 70,0 mm,
a y npexko 20 rommHa Te BpemnHocTH cy Oune Huxe ox 30,0 mm.
HspasuTo Benllke AHeBHe NanaBuHe Cy ©OHlle y TMPBOj MOIOBHHH
oBor Beka, Tj. no 1950. romune. Y nepuony 1951-1987. camo cy
TpH romdiHe OJje ca MaKCHMaldHHM nadaBHHaMa BehuMm onm 70
mm; 1967 (84,8 mm), 1985. (75,6 mm), 1971. (72,6 mm). Kako cy y
Imocienlhe OBe OO TpPH OeneHlje peilaTHUBHO HajBehe, omHocHO TO
je HajBTa’k HHjU IepHOoll, NMPOM3MHIa3H Oa Ce jaKH NJPYCKOBH Hel-
he jaBipajy y cywHHjuM neprnompnma (Beha sarpeBama), na nmajyhn
Yy BHIOY TO, Y HactyrnajyheM cyuHHjeM 1mepuoay, nocne 1982.
romyte , Morau OucMo 1Oa ouekyjemMo Behun ©6poj maHa ca MaKCH-
MalHUM BpenHocTuMa HM3Had 80 nam vaxk 100 mm.

BepoparHoha MakcHMaJHIIX HOHEBHHX HalaBHHAa. . A
pellaBamwy OpPOjHHX BOIOIPHBpPeIHUX IpodieMa, HIOpP. KOI IpPOjeKk-
TOBama KaHalH3alHje, II3rpalle HacHuNa, onbpaHe oI I[10IJ1aBa,
YyBeK ce aHalH3Hpajy MaKCHMajlHe MHNaJaBHHe IIPHMEHOM pavyHa
BepoBaTHohe. OBO ce UHHH 3 pa3jlora, LITO Cy OCMOTPEHH HH30-
BH KpaTKH, Y HHMa ce Hajueluhe He Hallasde HCTOPHCKE MaKCH-
MajiHe TIajlaBiHe, HII OHe IlajllaBHHe KOje ce peTKOo jaBibajy,
anp. jendom y 100 rommna. Kopnurhewem kpahux HH30Ba 1 Heke
ol MeTola CTATHCTHUYKe pacrojerne, OCMOTPEHH I[ojalH ce
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®ejun 129,5 mm. Taopy /mowem) 187,2 mm u Paxosom [ony (cnus
Bnacuae, kana je 1988. romuHe 6uia KaTacTpodallHa I10MJaBa
Brnacorunpa) yax 220 mm.

Ta6. 17. - Beposarnoha max cumaanux dnesnux nadasumna y Beorpady.
Tab. 17. - Probability of maximal daily precipitation (mm) in Belgrade

BepoBaTHoha TlopuHe jaBmama IlapnaBune

0.5% 500 120
1% 100 107
2% 50 94
10% 10 65
50% 2 38

Hmajyhu y Bumoy, ma je PenyGnuka Cp6uja jemno
XOMOreHO reorpadCcko IoApy4je Kala Cy y MNHTalby IIOjaBe KHILA
JaKOr HHTE3HTeTa NPOY3POKOBAaHMX OI I[IO3HATHX OGlaKa KyMyJlo-
HUMOyCa, CTalMOHAPHOI CTaka H BEIHKOI BepTHKAIIHOT pa3Boja,
CHIYypHO je Na U y DBeorpamy Tpefa ouekuBaTH jake IJbyCKOBHTE
Kaue, 4dja O BpedHOCT Morfla na O6yne paleko Beha onm oOHHX
Koje cy pobujeHe mo pauyHy BeposaTHohe (ra6. 17). CToromuiime
nanasuHe cy 107 mm, a nercroronuuimwe 120 mMm. IIpema ToMe,
sak/pydak ©OH MoOrao [Ja Cleld: HCTOPDHUCKE MaKCHMallHe IHeBHe
NMafnaBuHe 3a mocnenmwnx 100 rommma y Beorpamy ce Hucy noja-
BHJle; OHe Ceé MOry OYeKHWBAaTH y HapelHHUM IepHodHMa, a cymehu
no Beh cala OCMOTpeHHM BpeNHOCTHMA, CUTYPHO je na OH Ta
KOJIHYHHa MOTJVIa fla IOCTHrHe Opojky on mnpeko 150 unum uvax 200
mm. OBO ce cBakakoO OIHOCH Ha Yy’e HOIpydje rpama, riue ce
Hajla3u M. c. Beorpan, y xojem je xereporeHa pebredHa KOHPUTrY-
pauuja ca ypOaHM30BaHOM CpeOHHOM, KOJjOM Cy HeKala TeKIu
IIOTOLM H pevHle, Ila Ce pavyHa la he KoedpULHjeHAT OTULaa Yy
TaKBUM CpelMHaMa OuTH jenuHuua. Camawta usrpaheHa KuliHa
KaHanM3alMja je HeLOBOJbHA Ha NpHMHM HM 10-TomHllme jake KHlIe
(65 mm), ma Huje TeWKO 3aKBYUHTH KaKBe OM Cpam CBe MOCIe-
Oune OO0HBEO Ca I10jaBOM He caMo Kulue ox 120 mm, Hero um 150
mm. OBa ce Hay4Ha YHI€HHIIAa MOpa Ha HMa Yy BHOY MOPUIHKOM
IoHowewa Oynyhux mnmaHoBa pasBoja Beorpama ca HOBHM pojek-
THMa eBaKyallHje CYBHIUHHX aTMOC)EpCKHX BOHA, HAPOYHTO ¥
HHMIKHM [enoBHMa rpala, nopen CabBe m [[yHaBa.

Hajyemhs naTtyMH 1ojaBe MaKCHMaJIHHX I1agaBHHA., -
Ocum npoyvaBarma peXMMa NagaBHHAa, IIpe CBera HHXOBEe KOIHUU-
He W pacrnopena, y KIHMATOIOCHjH Cce IIpOoy4vaBajy H DaTyMH
nojaBe jakux kuuwa. [To3HaTo je,na je HHXOBO ILITETHO [elIOBalhe
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majpehe y BereTalHOHOM IepHOIY Kalla Ce [ObOTPHBPELH HmaHoce
Hajsehe wTeTe. Jake KHe MOry [a 3aXBaTe jedaH LIMPH peruou,
Ma je OCHM IpPOCTOPHOU pacliopena, 3Ha4YajHo MPOYUHTH I Yy KOjeM
ce neny TrojliHe oHe jaBihajy. Ha oBaj naunH ce Mor'y HapaTH
yrosopera O I10jaBIl MollNana kafga Tpeba criacaBaTH JbYHCTBO H
uMOBHHY. KHule jakor I1HTeslTeTa, OCHM 3a KyMyJoHIMOyce
JIOKamHOr pa3Boja, MOry Jla ce IlojaBe H y3 ¢poHTalHe mnuet, ripu
yeMy HeKe MyTalbe LHKIoHa Y TOMe HnMajy mnoceGaH 3Havaj. Ko-
puctehn maTymde mnojaBe MaKCHMaIHIX HHEBHHX TafaBHHa, Yypah-
eHa je CTaTIHCTHKAa I[OjaBlblBama I10 MecelliMa H _MeHTanama 32
MpoyvyaBaHH [eplof, Ma ce 33 0eorpamncko rmonpy4je Moxe pehu,
Ma ce MaKCHMallHe OHeBHe NagaBuHe Hajueurhe jaBmajy y mnponehe
H 7eTo, M3 uera NpPOH3UA3ll Ha Cy IMJbYCKOBHTOP kKapakTepa. (Tab.
18). PeTko ce MojaBe y 3HMy, CBera [Ba cily4aja, HOK je mponeh-
HI Mecell Maj ca Hajsuwe mojaBa (16), saTuM Cy TO jyHH H aB-
rycr ca mno 14 naHa, cenrtemGap ca 12, anpua ca 1l HayseTHO
MakKcuMalHe TajaBHHe, WHX npeko 10 nmo BenHUHHI (om 70-92
mm) ocmoTpene cy: 15. VII, 22. 1V, 5. VI, 10. VIII, 21. V, 30. 1V,
4. IX, 12. IX, 3. VI, 31 VIL

Tab. 18. - Hajuewhu datymu nojassusarsa maxkcumaaHux
OoHesHux nadasuHa y Dbeoipady.
Tab.18. - The most frequency dates of appearing maximal

daily precipitation in Belgrade.

Meceu I II IIT IV V VI VII VIII IX X XI XII
Haxa 0 1t 2 11 16 14 13 14 12 5 6 1

OcuM 3a  Mecelle, BpeMe IIojaBibHBaHha eKCTPEMHHX
nmamaBHHA I[TocMaTpaHa je II MO IeHTaldaMa, KOjuX je OHJIO YKYIIHO
73 y ronusu. OBHM INpHIa30M IONA3HUMO OO NPEHH3HHjHX n'oxa—
3aTejba O HaTyMilMa IOjaBe H3y3eTHO jakKMX [alaBHHa, LITO je ca
aclieKkTa DOaBaila IIPOrHO3a 11 yImo3zopewa BeoMa OutHo.lIpema
pesynTaruma ca ckuie 10, Hajsehn ©poj maHa ca MaKCHMAJIHHUM
IHEeBHHUM mNalaBHHaMa je y 32 meHTamn roaunHe (156-160 oaHH),
unu on S.VI-9.VI: sarum cy ToO neHrane on 141-145 nana,
146-150, 186-190, 226-230 gmana y roauHM. Ilpema nopjamuMa ca
HCTe CcKHIe, [ocToju ompeheHo rpynucame Tadaka TOKOM IOJIMHE,
Hajuewthe mamehy 120-160 pmana y ronomum, 3aTHM H3Mehy 180—2Q0
naHa H on 220-250-or mana. C mpyre cTpaHe, HajMame [ojaBa je
Yy 3uMy, alld H Y HEKHM JIeTHhHM MeCeluMa je 3abelleskeH Maill
6poj mojaBa, uamehy 200-220 mana (19.VII - 23. VII), camo no jeman
ciydvaj, NOK je y jeceH To mepuod, on 260-280-or naHa, Tak:ohe ca
no jenHoM nojaBom. Yeurhe MakcHMallHe IIaJaBHHE Ce jOWI jaBlbajy
namehy 106-110 mamua, 136-140, 151-1585, 191-195-or mawna.
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Bpawap 3a nentode y nepuody 1889-1986.

Feoipaoy

Sk. 10. - Dates appearing of the maximal daily precipitation at

Belgrade for pentode of the 1889-1986. period

Y normeny l3yuaBalba WMHTe3HTeTa KHila 3a kpahe Bpe-
MEHCKe HHTepBale, MIIp. 33 YacoBe, MHHYTEe, Ty TIIOCTOjH BHIe
pacrpaBa Koje pasmaTpajy oBYy ripobiemaruky. AyTtopn J3erderxa-
cuh E. 11 Byrappropuh H. cy npoyuydunu BepoBaTHe MaKCHMAaIHe
kute 3a Beorpan 3a nepuon 1951-1977. Hsnpojere cy namasmHe 3a
BpeMeHcKe uHTepBaiie on 10-50 muwuyTa, 1, 2, 6 1 24 vyaca, kao
H IBOJHEBHE I TpomHeBHe nananiiHe (Tab. 19).

Ta6.19. -  Bucuwna nadasuna 3a uzabpany eeposatHoliy
u Tpajane y Beoiwpady (1951-1977).
Tab.19. - Hights of the rain for adopted probbility
and their duration in Belgrade (1951-1977).
I'oguuna 10 20 30 50 1 2 6 12 24 2 3

jaBfpawa min min min min ¢éas é&as. ¢&as. ¢as. c¢as  dana  dana

2 12 17 18 22 25 27 34 37 44 53 60
S 20 27 30 34 35 40 47 53 62 72 78
10 28 34 38 43 45 50 61 68 75 83 89
25 38 35 40 55 58 65 77 83 90 98 100
50 47 55 60 66 69 78 90 96 103 110 113
100 60 68 72 78 81 90 102 108 113 118 120

Kama ce 24-vacoBne namaBHHe H3 npenxonHe TaGele ymo-
pene ca paHusje oppeheHHMM HcTUM BpenHOCTHMMa, BUOH ce Ha
NOCTOjH Maja pasnuka; 100-rogMuime jeqHOOHEBHE ManaBHHe Cy Yy
npsom cnydajy 107 mm, a npema nomaumma us Ttab6. 17, 113 mm.
MebyTuMm, B jemHun M APYrH Nomamd H OBOM MPHIMKOM MOKa3yjy
Ja cy mnalaBHHe momuermede. IIpema nomamuma 3a M. c¢. Herortus,
100-roouiuime jenHOmHeBHe mNamaBuHe cy 180 mm, a 3a Beorpan,
Kao wTo je Beh peueHo, camo 113 mm. U oBoM npumukoMm Tpeba
ucrahu na cy u Beorpam m HerotuH y jemHoM HCTOM mmyBHOME-
TPHCKOM peXHMy, IIa Cé U OBIe MNOTBphyje NpaBHIO Ha Ce HCTO-
PIICKe MaKCHMallHe [alaBHHE Yy HIHCTPYMEHTAIHOM IepHoOLy ¥y
Beorpanmy Hucy mnojaBume. Mosxe ce jouwr mctahm ma oHe y bBeo-
rpany Gyny Behe Hero y OpYrHM MeCTHMA, jep je BelIHKO ypGaHO
nompy4je ca jakuM 3arpeBaleM, I1a Cy YCIOBH BeOMa HOBOJBHHU 3a
pa3Boj oGilaka BeJIHKOr BePTHKaIHOI' pa3Boja.



CYIIHH W BOJOHH ITEPHOIOIU HA OCTAJIHUM
PEKAMA CPBHIE

Ocum JlyHaBa kao Bemnke MehyHapollHe peke, Ha Kojem
cy obOpahere unkauune mnojase y bepmany, a OeauMUUHO Yy
IberoBoM TOpIbeM TOKY Y Hauwoj 3emibu (Beanaw,Borojeso), mojase
CYWHHX I BOOHHX TJIEpHOMa IIpPOYyUeHll Cy M Ha JApPYIHnM pekaMa
y CpOuju, Ha KojuMa je OHIIO HeNpeKIAHIX ocMaTparma y [10C-
nepwnx 60 rommma. To cy Tuca y npoouny Cenrta, CaBa y
Cpemckoj Mutposnum, Opunra y Bajunoj Bawrn, Jum y Ipujeno-
by, Benuxa Mopasa y JbyGuuesckom MocTy, 3anamna Mopasa y
['yramckom Mocty, USap y Pawkoj, Humasa y Benoj ITamadnn u
Lpunna y Ilapahnny. Ha ckopo cBuM crannmaMa ¢OpMHpaHU Cy
Hizosn on {926-1985. miau 1931-1990. ronuwa.

T M ¢ a

Tnrca je no wnoBpwnHu cnnsa (157.200 km?2) IpBa, a II0
KonuyuHH Bome (785 m3/s) npyra no  BeaHMUHHM IPHTOKA
Hynaba. MaBupe y Kapnatuma na 1800 Mm.H.B. ITocme Toka on 966
km, ymuBa ce y IynaB kop CiaHkaMeHa Ha 75 M.H.B. Hajrehum
OejloM Teuve paBHUIIOM, Ia je TO paBHHYApCKa peKa ca MalHM
nagoM H BeIHKHM OpojeM MeaHnepa. bena nyxuna y JyrocmaBu-
jn je 160 km [Munopamos . 1987]1. Tlpoceuna wmupnHa Tice y
Hauroj 3eMipit je 190-240 m, a ny6uHa 4-8 m npn cpenrmHM BO-
nocrajuma Ldyrxkmh . 1977]. 3a Bpeme HUCKHX BofocTaja, Ha Tu-
CH ce mnojaBipyjy Opojun nnnhann, na ce miaoBunda odycTaBiba. Y
HajcywHnjoj 1949. romnHmn, Tuca ce Ha MHOTTIM MecTHMa MOTTa
nperasutd. Hsrpamwom BIlicoke rpaBuTanmode Gpahe kom Beueja,
63 km ysBonHo on mweHor ywha, H3MemeH je peskHM HHCKHX BO-
Iocraja mo Ceremmnna y Mabapckoj, na ce niaoBHIOa Ha TOM
ceKTOpy oOaBiba 6e3 Teukoha. Huaue, Tuca je nmosua mo YoH-
rpaga y Mabhapckoj, oko 240 km, a Mamn 6pomoBH MOry pna 10—
Be H pmo Tokaja (532 km).

Caus THce je pasBHjeH y 30HH H3pa3HTO KOHTHHEHTaIHe
KiIMMe, TIe je TOolJbeHe CHera 3HaTHO ©Opske ©H rge cy
HCllapaBarba JeTH jako yBehana. Cpenmwe rouiiume namaBlUHE Ha
u3Bopy peke cy on 1000-1600 mm, a HH3BOHHO oNamajy, Tako Ia
y Mabhapckoj n Bojsohanckoj paBHHuHM omamHy Ha 550-600 mm.
OTunamwa y CANBY peke Cy BeoMa Malla; I[IPOCEUHM crielH P UYHH
orunaj pexe y Centu je 5,53 1/s/km?, mamu je Hero Ha Bennkoj
MopaBu, a sHaTHO HuHKH om oTHuama [JyHaBa u Cabe.

[Ipornuajn na Tucu cy oBpahuBaHu YILIIaBHOM Y OBOM
Beky, mnoves ox 1920. wman 1930. rommae. MebhyTiuMm, 3abene-
WK O OCMaTparmwliMa BOJOCTaja OHIO je My T[POULIOM BeKy.
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Hajoywxa cy y CeutH, rae jo dopmupar 60-ronIiiilisil HI3 IepHo-
na 1931-1990. roguna (ra6. 20). Hajseha otuwnasa na Toerr ce
[ojaBibyjy nouerkom mposjeha n Tpajy no maja, rada ce 360, Be-
JHKE eBanoTpaHCHUpaylje oOHa HamNio  CHIBe, Cpeime  MECCUHH
Majckn upoTnuaj on 1209 m3/s namne y jydy na M8 m®/s, na
on Te ucCTe BPeNHOCTH Y JeTILbHM 1N jecelbilM  MecelnMa  Oiule
IIPEIOIIOBIbEHE.

Ta6. 20. - Cpedne wmeceunu u 100uwnu  npoTuyaju
Tuce (Centa) y nepuody 1931-1990.

Tab. 20. - Mean monthly and annual discharge of the
Tisa river (Senta) in the period 1931-1990.

I 11 II1 IV \ VI VII  VIIT IX X XI  XII Ton.

Qs 635 754 1170 1444 1209 918 730 494 416 416 565 659 785
Cv 0.66 0.54 0.42 0.46 0.57 0.65 0.63 0.54 0.73 0.63 0.730.610.35
G 419 407 491 664 689 597 460 267 304 262 412 402 274

Benuke Bome Ha TucH wH3asuBajy KHUIe 1 ToHJbeHe cHe-
ra, a neTme cylle H BelllKa HchOapaBalbha YCIOBIbaBajy MIIHM-
MallHe Bole Yy JjeTo Hu jeceH. THca je mosHaTa peka ca BelHKHM
konebGamHMa nporHiaja. KoeduunjeHTHn Bapujamije TOMLHUIBHX
IpoTHLaja ¢y ckopo 3a 2 Hadu 2,5 nyrta Behu op ucTHX Koedn-
uujedaTa [lynasa, Hpase unu Case. Jlok TOCTOjH carjaacHocT Yy
pexxumy [Jlynasa, [Ipase um CaBe, norne TnHca y ToMe IOTIIYHO
onctyna. Ha moj cy konebamwa rnporuuaja nosehaHa TokoMm I1lene
romuHe; Hajseha cy y centemM0py H HoemGpy (Cv=0,73), a HajMma-
wa y Mapty B anpuiay (Cv=0,42-0,46). Ilo Tome ce Tuca mpu-
OnuxaBa pexxnMy Benmke MopaBe u mpyrux Behmx pexa y HcTO-
YHOM Jiejly Hallle 3eMJIbe.

[[poMeHBHBOCT NpPOTHIAja H3pasKeHa je ©H IpeMa OIHOCY
FOOHUIBHX  BPEeOHOCTH Ca MpocekoM nepuoma. CraHmapaHa
OeBHjalHja KoOja KapaKTepllle OBY IIPOMEHJBHBOCT je Yy CBHM
Mecenlima moBehaHa, y HeKHM ce NpHGIHKaBa cpelibe MeCeuHHM
IPOTHIIAjHMa, a Yy OPYTrHM YHIHH [OIOBHHY IHUXOBEe BpPelHOCTH.
Hajseha je y Bpeme Benmknx Boma (npouehe), a HajMama y 7eTo
H jeCeH H IIOKIalla Ce Ca MHHHMMAJIHHM BoJaMa peke Tuce. MeRhy-
THM aKO CTaHIapAHY [eBHjallHjy H3pa3HMO Yy INpPOLEHTHMA, OHIa
OHa IpaTH KoedIlUHjeHTe BapHjaulije, Hajseha je y Bpeme HajMma-
BHX Boja. Y TOMNHUIKO] BPedHOCTH =274 m3/s, omuocHo 3a OBY
BPEIHOCT TFOAMUIMBGH NPOTHUAjH MOrLY ma ONCTYNajy op BHIIero-
nnumber npoceka. To je HeymopenHBO BHIIe Yy oOOHOCy Ha [yHaB,
CaBy u IHpaBy y Kojux je oBa BpemHocT oko 20%.
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Huxmraynocr wHisa 1931-1990.roguma. - Y nocaenmux 60
rognda y cimusy Tice je 3zaeneskeHo BHILE CYLIHUX I BHAAKHHX
nepunona. Ibuxosa nyxnHa n pacnopen pasnmHuHTO Ccy ce oipa-
3MWIM  Ha BoJHOCT Kpahux mnepmoma yHyTap 60-romnunwer. Hrp.
nera neugedmja nepuona 1971-1980., umana je BHMIaK OTHUAMA Ol
14% (108 m3/s), wrto HHje 3aleneskeHO Ha IPpYrHM perxamMa LpHO-
Mopckor cnusa (HywnaBy, Ipasu, Casu, Hpuuu). Ha oo cy yTi-
Lane Bomne romuue 1974, 1977, 1978, 1979, 1980. y «kojuma cy
cpelre TONMIMILH TIpOTHHAju Ouau Behu om 1000 m3/s. Y cBum
OCTalllIM [leleHHnjaMa OBa OJICTyIara Cy TOJepanTHa, I[a Ce IHhH-
XOBH MpOCELH Y3HMajy Kao MepoHaBHH 3a H3y4aBare pejkiiMa pe-
ke Tuce n mwenux npurtoka. U 20-romuumy  HHIOBI MOKasyjy
CINYHe pesynaTaTe, MOWITO TpH H3abpaHa TakBa NHepHoda IMajy
oncrynara Mmama onm 4,0%4. 3akmyuax je, ma Ha cTaninuama Tuce,
MEpOOaBHH HII30BII MOry pa 6yny 20-rogMusbH NepHOmM, alu H
10-roguwmH aKo ce OHH MNPeAXOAHO TEeCTHPajy ca Hy’KHM HH30-
BHMa Ha CTaHHIaMa Ha HCTOj peul HIH HAjONHMKHX Ha CyCegHHM
pexama.

Ha ©m TecTupanmu npocexk 60-TOHHUIWbEr HH3a, yIopeaonnu
¢mo  popmarke Tuce ca uHcTHM nepuomoM Ha [lyHaBy |y
Opuwasu-Knamosy, rme je panuje ananusupan 150-ronmiumH  HUS.
Y OKBHpY Ibera, H3OBOjeH je mepuom 1931-1990. YCTaHOBIbeH
nporuuaj om 5531 m3/s. OH ce pasnukyje on 150-romHiumer 3a
camo 1,3%4. Ilpema ToOMe, u mnepnonm 1931-1990. na Tucu y CeHTH
Y3uMa ce Kao pernpeseHTaTHBaH. M mnpemMa CTaTHCTHYKHM MeTomoa-
Ma norBpheHa je LUKIMYHOCT HCTOr HH3a. Tako je mpema paHHje
IlaToM obOpacly, cpella KBalpaTHa TIpelika BHUIErOLIIIIber OTH-
vama Qs= 4,5%, a koedunujenra Bapujainje Cv= 10%. U jenHa wH
Apyra BpENHOCT ce Halla3e y TIpaHHLIaMa JO3BOIbEHHX OJICTYIIama,
npea no 5,0%, a npyra usmehy 10-15%.

Kinacngurxannja rognHa no BomgHocTH. - Ha capuan Ha-
UYHH KaKO je TIOCTYIIJb€HO ca mnopauuma JlyHaBa, cBe TromuHe
o6pahenor nepuona Ha THCH Ccy paHrHpaHe O BOMHOCTH H npu-
kasaHe y Tab. 21. BeoMa cylwHe rommHe Cy ca MNpOTHLAjeM o
350-450 m3/s y Koje crmanmajy 1943. u 1964, mox cy BeoMa BOmHe
Ca rooMWBbUM npoTtuuajeM on 1300-1700 m3/s, To cy 1941. u
1970.ronuHa. CyurHe rommHe cy ca orHuaweM onm 450-550 m3/s,
roe je sabenemeHo 11 TakBMX TrojHHa, HajBULe HX je Y BeoMa
cywHoM nepuony 1946-1954. ronmuua.

Bonne ‘rognHe cy ca nporuuajeM om 950-1300 m3/s. Ty
je cBpctaHo 12 romuHa, NPHUGIHIKHO HCTO KOIHKO U CYUIHHX,
HOK je romguHa caopenme BomHOCTH (550-950 m3/s) 33. Owue ce
JaBJbajy NpoceuyHO cBakKe [Opyre rolHMHe, CIHYHO Kao M Ha IPYTHM
pexama y CpOuju. YecTHHa mnojaB/bHBama CYIWHUX H  BOLHHX
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rofiiHa je TNpocevyrno cBake HerTe romuHe. KaTacrpodanHo cyiuHa
(<350 m3/s) u karacTpodanno BomxHa ropnma (>1700 m3/s) ce
HICY HOjaBuUde Yy UHCTPYMEHTAIHOM IepHOnY.

Tab. 2. - Kaacuguxayuja 100urna no eodmnoctu Tuce
(CentTa) y nepuody 1931-1990.
Tab. 2. - Clasification years in their watery of the Tisa

river (Senta) in the period 1931-1990.

BopHoct romumHe Tlpotuuaj I o m u H e Bpoj
KartacTtpodanno <350 0
cyiuHe
Beona 351-450 1943, 1961. 2
CYWHe
CyutHe 451-550 1934, 1946, 1947, 1949, 1950, 1954, 1959, 1
roguHe 1963, 1973, 1984, 1990.
Cpenmwe
BOILHE 551-950 1931,1932,1933, 1935, 1936, 1937, 1938,
ToouHe 1939, 1944, 1945, 1948, 1951, 1952, 1953,

1956, 1957, 1958, 1960, 1962, 1964, 1967, 33

1968, 1969, 1971, 1972, 1975, 1976, 1982,
1983, 1985, 1986, 1987, 1988.

BonHe 951-1300 1940, 1942, 1955, 1965, 1966, 1974, 1977,

roguHe 1978, 1979, 1980, 1981, 1989. 12
Beoma

BOOHE 1301-1700 1941, 1970. 2
Karactpodanno

BOJHe >1700 0

Hajsonnnja rommna mno cpelme TOOUIUEM TNPOTHLAjY
je 1941. Tapma je xopurom THce nportekio 1644 m3/s, LLITO je IBa
nyTa BHUIe OJI IpocevyHe BpenHOCTH. 3a oM ciaene 1970, kao
Beoma BoxHa ca Qs=1452 m3/s, 1940. (1206 m3/s), 1980. (i162
m3/s). Ha Tucu je yxynHo 11 rommHa ca mnporHpajem BehuMm on
1000 m3/s, u 8 romunHa ca Qs mamuM on 500 m3/s. Hajuuskn
Cpeame TOMNMUIbII NPOTHIAaj M HAjBUIIN ce oaHoce Kao 1:4,43,
ITO je joll jelHa TMOTBpIa KOHTIHHEHTATHOCTH pexcumMa Tuce.
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Y roriely KhacHdHKalHja TOOMHA MO BOLHOCTH ITOCTOjE
pasnHKe aKo ce [MpaBe oAHocH uaMmehy BomOCTaja H  IIpOTH-
naja. Hexe rommne cy no BomocTajy BeoMa CyuiHe, a MO TIpOTH-
Uajy CyIlIHe, HIH IO MpOTHLAjy BOLHEe, a I10 BOMOCTajy Cpellihe
sonre. Ha oBo yruve uoBex, Kkoju peMeTH pex)HM BOIOCTaja,
H3rpalllbOM HacCHIIA, MpecellalbeM MeaHIepa H OKyKa, perymnalijoM
KopuTa (m3mnsaibe 1 CIyWTalke peUHOr HHa), YCIIOpaBameM Boja
Tuce onm Bucoknx BopocTtaja HyHaBa, NI yTHILajeM OpaHe Ko
Beueja, koja ycnopasa Hucke Bopoctaje Tice mo Ceremmna. Tako
je HIp. mo cpenme TroaHLIbeM BomoCTajy 1947. u3yseTHO cylumHa,
a no MNnpoTHnajy cywHa rommHa. M ako TuHca npHunama MelwoBH-
TOM pE)KHMy, ciinvHo kKao HyHaB m CaBa, umnak nocroje oppehene
pasiHuKe y HeKHIM elleMeHTHMa pej)KHMa, HIIP. Y BPeMeHCKOM To-
jaBbuBalmy TONHMHA KapaKTepHCTHYHE BONHOCTH. Ymnopehena ca
HyuaBom y Beppnany n to y mepuomy mnocie 1930. romuHe, BeoMa
cyuwHe Ha [ynaBy cy 1943. u 1949, a Ha Twucu 1943. u 1961, mok
Cy Beoma BonHe Ha [lynasy 1937, 1940, 1941, 1955, 1965. u 1970, a
Ha Tucu camo 1941. 1 1970. ronuna. Ilocmenmwe cyune rommHe Ha
Tucu cy 1984. m 1990. ronuna, a Ha JysaBy 1973. u 1983.ronmmHa.
Tpu nocnenmwe BomHe rogude na ynaBy cy 1979, 1980. u 1981, a
Ha TucH HenmpekHOHO 3a penoM romuHe omn 1977-1989. Y OHOCY
Ha CaBy oBa oncrynama cy u Beha. Ha CaBu cy Beowma CyYUIHe
1946. u 1949, a Beoma BomHe 1937, 1940, 1955. u 1970. Y oBOM
cliy4vajy, MOCTOjH KOUHUHHIEHHHja caMo ca 1970. romuHoM, jep ce
OHa KaO BeOMa BONHa HojaBipyje M Ha CaBu H Ha THCIH.

IIto ce Tnue mnporHo3a [a/bUX INpPOMEHa KapaKTepHCTIKA
oTunara Ha Tucu, cynmehn no aHanormjama mnojaBibHBaa
rogiHa y IpOUNIOCTH, Y HapeiHOM IIepHOIY MOJKe Ce OUYeKHBAaTH
BHIE TONHMHa Ccpelrwe BOAHOCTH ca Qs=550-950 m3/s, jep je
nocjenrma TakBa ronnHa 6una 1988., y3 Heky mojaBy CcyluHe ro-
OHHe, jep je y nociaenwnx 10 ronnHa 3SHaTHO BHIIe BOILHHX TI'O-
nunHa. Mcro Tako, mo kpaja oBor Beka, Beha je BepoBaTHoha ma ce
MojaBH BeOMa CyuUIHa, Hero BeOMa BOIHa, jep je NpBa NOCHENHha
1961, a npyra 1970.

YectnHa mojabibHBarsa nDpoTHLaja H IBHXOBO Tpajame. -
[IuknuyHOCT OoTHLama Ha THCH y TEeCHO] je Be3u ca UYeCTHHOM H
TpajameM onpeheHNX MNpoTHLaja. AKO CBe TIOIHIIbe BpPegHOCTH
H3pa3uUMoO Yy xiace onx 1o 200 m3/s, MehycoOHuM mnopehemem
Jouno ce Oo0 I[oKaszaTelba la Cy HajydeCcTallHjH TONUIIH HpPOTH-
uaju y kimacH on 700-900 m3/s, ykynno 20 rommna (33,3%), 0QHOCHO
FOOWLINPH NPOTHIAjH Hajuelrhe BapHpajy OKO MpocevyHe BpemHOCTH,
3aTHM Cy TO mnpoTHuaju on 500-700 m3/s ca 18 cny4ajeBa (30%),
a OBa 3aCTYIJbeHOCT omnafa HMIYhH Ka BHIDMM H HH>KHM KiacaMma,
Hrp. on 300-500 m3/s je 6 nojapa, on 900-1100, 9 nojaBa, uTAO.
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Tab. 22. - Yecruna nojasaugasa 100UUBUX npoTUyaja
Tuce y Centu y nepuody 1931-1990.

Tab. 22. - Frequency of appearing annual discharge of
the Tisa river in Senta in the period 1931-1990.

Knaca 300-500 500-700 700-900 900-1100 11-1300 13-1500 15-1700 T@om.
Bpoj 6 18 20 9 5 1 1 60
% 10.0 30.0 33.3 15.0 8.3 1.7 1.7 100.0

3a Tucy je 3HauajHO [a ce pOpoydye Tpajalba IIPOTHLaja
M3Hal onpeheHor mnpara, jep Cy OHa Yy TeCHOj Be3ll ca TIJIOBHI-
6oM u onbpaHoM oOj I[IoNnaBa, He CcaMO IPOTHIAja, Hero M
BomocTaja, jep omHoc H/Q Huje yBek jenHosnauan. Cpenie romH-
unbit  Bopmocraj Ha Tuncn y Centn je oxko 200 cm. Hanan oBe
BIICHHEe, BOIOCTaju Tpajy oko 160 mawma (43,8%), 400 cm 70 (19,2%)
maHa, a npexko 600 cm 25 mana. Ha Tucui ce nojaBmyjy H Hera-
THBHH BomocTaju (n pmo - 200 cm), kao mnociaennila HAy6GIbeba
KopuTa. HHCKH BomocTaju HOpMallHO Hajuyke Tpajy, 113Han - 100
cm 340 nanHa y ronuHu, a npexko O cm 280 nmanHa.

YecTiiHa M Tpajame cpelilbe OHEBHHX NOpPOTHIAja je Y CKIa-
oy ca pexiimoM Tuce. HajydecTanuju cpemrwe OHEBHH TIPOTH-
Haju cy y kiacun op 200-300 m3/s, Tj. npoTHUaja Kojii ce Hajue-
whe nojaBmyjy Yy BerertaioHoM Ieploay, Milje je cpelre BIILIe-
rooguuwe Q=240 m® /s. Oun Majy 4YeCcTHHY oJ 58 pmaHa y rogu-
HH, a 3aTHM Cy To TpoTHuaju on 300-400 m3/s (40 nawna)
400-500 m3/s (41 pmam). Hsmwam 100 m3/s, nporuuaju wa Tucn
Tpajy cBHX 365 mana, mpeko 200 m3/s, 340, a wusHam 500 m3/s
201 naH. MakcumaiHe Bole Tpajy kpahe om 20 gmana, nsmap 2000
m3/s 21 man, a npeko 2500 m3/s Tpu mHaHa.

Bennke Bonme. - MaxcumanHu mnporunaju vHa Tucu  o6pa-
hean cy on 1931, rommHe, OOK ¢y BOIOCTaAjH OCMaTpaHH O
1892. [CXM3, 1972]. AnconyrtHo HajBehn mnporunaj Ha Tucu je
3730 m® /s, a nmoroM 1970. (3613 m3/s). Y nocinenmwnx 20 ronMHa,
Hajsehu mporupaj ocMmoTpen je 27. 04. 1977. rommue (2880 m3/s)
n 1974. (2720 m%/s). HajydecTanuje Benrnke BoOIe Cy Yy TroIiHaMa
om 1940-1942. ca Qmax om 3200-3400 m3/s, xkama cy y Bojsomu-
HH 3afellerkeHe HCTOpHCKe Tomnaase. Tamga cy CrOjeHH IOMINTaBHU
Tanacu Hynapsa, Tuce m Tamumuma 1 HaHeTe HajBehe wTeTe MnpHB-
penu Bojsonnme y ncropnju. Cpenmwa Bennka Boma Tuce y CeHTH
je 1707 m3/s, ca crienmupUYHHM otnuajem on 12,1 1/s/km?.
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BepopaTtrie penmnke Bome wa Tucu cy y Jgomeny 50--
roauuIblX OCMOTPEHHX Boda, [HOOK ¢y oHe pehe yuecTalocTH
(Behe on 1%) Hucy nojaBnme y oBOM Beky. AINCOAYTHO MakclMal-
Ha Boma onx 3730 m3/s je BepoBarmnohe 2%, moxk 6 HapemHa
100-roumuirba Morna na wH3HocH oko 4000 m3/s, a S00-romnurma
oko 4300 m3/s.

3a Trcy xao paBHIIYMApCKY peky ca BeoMa MalllM [la-
IOM, HeonxonHa je BepoBaTHolha H MaKCHMAIHHX BOMNOCTaja, jep
ceé TporHose 1 ondpaHe O noNiaBa ocjalbajy Ha [MojaTke o
ponocTajy. Ha TwHcn je 6uimo npeko 7 ronHHa €a MaKCHMalIHHM
BomocTajeM BHIHHM on 800 cm. Hajsuwn je ©uo 1970. (907 cm), a
NOoTOM Cy BHCOKI BopmocrTajl 3abeneskenn 1895, 1919, 1924, 1932,
1940, 1941. BeposBarnoha 20-romnumwer Hmax je ma xorm 81,70 M,
SO-ropmmmer Ha 82,30 m u 100-romuwmwer 82,70 m. IIpu nojaBu
Jeda I 3aryuietha, OBe BHClHHe OlBajy BHUIe, O YeMy ce NnpH of-
OpaHII ofj ITOIIaBa MOpa BOOHTH pavyHa.

Maxkcumanne Bopme Ha Tucwe ce wnHajueurhe jasmbajy y Inpo-
aehe (anpun, MapT), Mama HHCY peTKe HH Yy jyHY, allH HM je
yecTiHa nosehaHa © y 3umy. Hajreme mnocnenmnile ocTaBibajy
noriaBe y anpHiy H Majy, jep ce Tana mniaBu Beh mnaOyjana
Bererannja II 3acejaHe oOpaHHIe ca HajsehuM wITeTrama, I[IOUITO ce
H3JIMBHa BOIa 3alpsKaBa [Ly’Ke Yy IIONojy H crnopo Bpaha y peuno
KOpHTO.

Mane Bome. - YecTnHa nojaBibUBarba MaNllX Boda je
Benuka. Y CeHTH je y mnepuony 1892-1970. saGemesxeno 34 Bpel-
HOCTH BoIocTaja HHKHIX on -100 cm. Ha cnimyaH HauHMH ce I1O0Ha-
urajy o MHHHMaTHH IIpOTHIAjH, Kojii cy obpahenn Takohe y
nepuony 1931-1990. AncounyTHo MHHIIMalHe Bode nmy u go 80,0
m3/s (1943,1962). Y obpahuBaHoM nepuoay je 23 romHHe ca MH-
HHMallHHM TIpOoTHIajeM ucrnon 150 m3/s. Cpenwa TromHLUba Malla
Bomda je 171 m3/s. U na Tucwu je Hajoy»XH CcyWHH #OepHon OHO Of
1946-1954. ronnne. Y CBHM THM TrOOHHaMa, MUHHMaIHH [POTHLAjH
cy ce kpeTann oko 100 m3/s. ManoBomHH nepuonu Ha TwHcH Mo-
'y Ina Tpajy M Mecell OaHa.

Majie BOme ce jaBipajy Yy jecemoj H 3HMCKOj CE30HH, Y
IIpBOM Cay4ajy 300or HHCKe H3HaHH I« MalWX JfalaBuHa, a Yy
apyrom 36or sajlehuBama MNOBPLIMHCKOI Cl0ja 3eMJbHIUTAa U MaJjor
OTHIalkha OJ CHEeMXHHIIEe Koja ce Ha IJJaHHHaMa TOMNH TeK Yy Nnpo-
nehe. Y 9S-roguummem mnepuony, Haneko Hajsehn ©6poj MHHHMal-
HHX BOIa je y OKToOpy (25), a moroM y cenrtembpy (17), npe-
nem6py (16) 11 HoBeMmGpy (14). Opm IX-XII je yxkynHo 76% HHCKHX
BomocTaja, WTO je pehn cay4aj Mehy unpyrum pexkama y CpGuju.
Ha Tucu Hiicy 3abeleseHe H3y3eTHO Malie BONE y MapTy, alpHiy
1 Majy, jep ce Tala jaBibajy BeJIHKe BOJLE.
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Bepoparrioha mamnux Boja THce liCKaszalla je oOpaloM BOJIO-

craja 1 nporiiaja. Croromiinmil HHCKI popoctaj je y Ceurtn
Ha xoru 71,20 m, 50-romuunn:: 71,30 m, 20-romuwmnun 71,50 wu
10-rommurmnn - 71,70 m. TpaHcdhopmucano y HHBOe BoOIe, TO CY
pojiocrajii on -209 cm, -199 cm, -179 cm, -159 cm.

BepopBaTio Majil HOpoTIiiajil ¢y Takobe jako wucku. Jo
cana ce nojaspHo SO-rommuriLb  MHHHMaRHH npotunaj oxn 80,0
m3/s. Crorogniuma Majla Bopa je 70,0 m?> /s, a 10-romnuma 100
m3/s. 3a Tucy kKao INIOBHY peKy Cy HHTepeCaHTHH CYWHH e~
puMooH KoOju MoOTry Ia Tpajy # rpexko 30 mana, ca npoTiigajeM JHja
je Hajueurha BpemmocT oko 125 m3/s.

Canpa

Casa je mo mporuruajy (1650 m3/s) mnajseha npurtoxka Iy~
Hapa. [loTHuye 113 3arlalHoOr neja balKaHCKOr TIIONYyoCTpBa, TrIe
cy namaBuHe Behe, pembed H3pakeHMjHU, a OIBOAMWaBMAa (HHAPCKH
IINTaHMHCKH CHCTEM ca Jocra nojaBa kKpaca. CaBa je gyra 945 km,
on uera je oko 205 km y Peny®nunn CpOuju y Kojoj IIpHMa He-
ny Hajsehy mpurtory dpuny 11 Behu 6poj Mamux, Koje I1o0fase ¢
necHe crTpaHe, Mehy kojuma je mo3naTta KonyOapa.

Y npocouny Cpemcka MurpoBraua koju je obpahen y oBoM
pany, CaBa HMa [OBpLIMHY cnupa 87996 km?, nyskunHy Toka
809 km, o6um cnuBa 2155 km, cpenmwy HaAMOpPCKY BHCHHY CIIHBa
539 m, saxpalnheHOCT CJIHBa 25%.

Xunponoumka ocMmatrpawa Ha CaBu y Cpemckoj Murpo-
BHIIM Bpule ce HenmpekHiHo on 1926. romuHe, ma je M Ha OBOj
peun oO6pahen 60-romumummi HN3 nOepuona 1926-1985. Ilpoceunu
rooMIIBbH NpoTHLaj peke je 1588 m3/s ca cnemmduvuHOM wH3TALI-
nourhy onm 18,0 1/s/km? u cpemmiM namaBHHama y ciamuBy on 1120
mm. BuciHa oTruuaja je 568 mm, HcnapaBamwe S52 mm ca KoedH-
yHjeHToM otHuamwa of 0,51, HajMawu nporumaju CaBe HOYy H IO
200 m3/s, a HajBehn npeko 6000 m3/s.

Cpenwe MeCeuyHHM IMpPOTHIAjH 3aBHCe O KOJMYIHE H pac-
mopena TMalaBHHa, alld W OO YTHIAaja OpYyrux &H3IYKO-Teo-
rpadCcKHxX KapakTepHCTHKa chnHBa. Hajsehu cy y mnponehe (III-V)
ca BpegHocTHMa Behum omn 2000 m3/s, a HajMawmH Yy 71eTo H
HoueTKoM jeceHH, ucrom 1000 m3/s. HajMame cpemme meceuno Q
y aBrycty on 683 m3/s u wuajsehe y anpuny (2433 m3/s) onno-
ce ce kKao 1:3,56 (raG. 23). KoneGama MeceyHUX H CONHMUIIBIX TIpO-
THaja Ha CaBH Cy Majla H BeoMa CYy CIIHUHa [pPOMeHH TIpOoTHIAja
HOynaBa. OHa ¢y YCIOBJbeHa M OKOJHOCTHMa, WITO o006e peke
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npunanajy MeuoBuTom (cinosernom) pexxumy. Y momwem Toky Case of
Cpemcke MuTpoBiue oo Beorpana romnwme Cv je okxo 0,20.
Y3BonHO je y MamweM nopacty, y 3arpety 0,24, Pameuy 0,24.

Ta6. 23. - Cpedmwe nseceunu u 100uwrsu npotuyaju . Cage
koo Cpemcwe Mutposuye y nepuody 1926-1985.

Tab. 23. - Mean monthly and annual discharges of the Sava
river (Sremska Mitrovica) in the period 1926-1985.

I I III 1V \' VI VII VIITI IX X XI  XII Ton.

Qs 1767 1854 2207 2433 2121 1493 1007 683 704 1080 1757 1944 1588
Cv 0.43 0.37 0.36 0.38 0.37 0.36 0.48 0.58 0.53 0.64 0.47 0.41 0.20
c 760 686 794 924 785 537 483 396 373 691 826 797 318

Hajseha koneGama MeceuyHHX TMpoTHUaja NMa OKTOGap y
kojeM je Cv=0,64. [lpyrn Mecel, no BelUYHHI KoedHIHjeHTa
Bapijanuje je asryct (0,58), a morom cenrtemGap (0,53). Yonmure
v3eB, CaBa unma HajBeha komneGara NpoTHIIaja ¥y jeceH I J1eTo, a
HajmMarba y 3uMmy u nponehe. M oBme Baku npaBuno, ma Hajsehn
KoedIIHjeHTH BapHjallilje npaTe HajMale BpPeIHOCTH NpoTHUaja H
oOpHyTO, HajMakH KoedHUHjeHTH BapHjannje cy ys HajBehe Bpen-
HocTti nporHuaja. [lo npomenama mnpotnuaja, CasBa wnMma ciIH4YaH
pexxum [paBu, nok omcryrna y omHocy Ha Tucy. IIpoMeHIbUBOCT
NpOoTHLAja Yy OINHOCY Ha IMPOCEYHY BPEIHOCT je Yy CYyIpPOTHOCTH
ca KoedHUHjeHTHMa Bapujanuje. BpojHe BpemHOCTH Cpemrbe KBa-
IpaTHOI ODCTyHara Cy Hajsehe y mnpolehHO-3HMMCKHM MecelHMa,
KaJa OHa 4YHHe CKOpO jemdHy TpehHHY MeceyHor MNpoTHIAja, a
HajMarbe Yy JIeTO H jeceH, NPHOIHMIKHO IMOJOBHHA MeCeYHHUX Bpe-
HocTH. MebhyTuMm, ako oBe BpegHOCTH H3pa3HMO Yy MPOLEHTHMA,
OHIa Cy M OBe BpPeHHOCTH HajBehe y Bpeme HajMalmHX Boda.

Iuknwynocr nepmoma 1926-1985. rommma. - WcTpaskuBaibe
DHKIMYROCTH OTHUawa Ha CaBu 3anovera cy 1nocie 197S.
LHacturyr "J. Yepuu”, 1975], kama cy ¢opMuHpaHH HH3OBHU oYK
nde on 50-60 rommma, a Ha Yy3BOOHHM npoduinMa (CHaBOHCKH
Bpon) u mpeko 120 rommna. Kako je pesxum Case na Behuum
BEHOr Toka MehycoOHO carmacaH, Yy HCTOM CMHCIY ITOCTOjH
CarlaCHOCT I HKIHYHHX IepHola, HpHMeHOM MeTolne CyYMapHHX
KPpUBHX MOAYJIHIIX OJCTYHNama Ha XHIPOJOUIKAa ocMaTpama Yy
CnaBonckom Bpomy on 1856. rommue, CaBa je wuMmalla BHLIe ILE -
KilyCa Ca U3pa’kKeHHM CYUWHHM H BONHHM IepHoauma. [IpBH In-
Kknyc je Tpajao  om 1856-1882. ca cywHHjuM nepHomoM ol
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1856-1867. 1 sBnaxuujiim on [(868-1882. ronnwme. Cruenehn unknyc
je 1883-1920. ropwudHe, 1npil yeMy je BIAKHIH Meplionx Kol OBOor
UHKIyCa 3HATHO Iysker Tpaiama (1890-1920). Tpehn wuwurkayce je
Tpajao oi 1921-1953. roupunue, yerspTtH oxn 1954, wkoju 1n name Tpaje.

M axo je Capa jenna oxa Behux pexa Baakauckor rony-
OCTpBa Ca eJleMeHTIIMAa peIKIAMa KOjiI Cy Marbe TIPOMEHILIIBH I10
BpeMeHy, UIaK Cce jaBJbajy paajilike y OTHIay HaMehy nojeduHnux
BpeMEHCKHX jennHuua. Tako ¢y omn ykynHo ulect ynopehennx
neuedija, IbHX YeTHPH IOKIUIMHE, a HBe HMajy 3HavajuHja OOCTy-
nawa. llukanuda cy nOpBa H IoCIedme TPpU IeneHlje ca ONcTy-
narmeM O BHIUETONMUIKker npoceka 3a 1-3%, mok cy mebhyrim, kon
apyre (1936-1945) u tpehe (1946-1955) Te pasnuxke 3sHatHo Behe.
Beoma Bommne 1937, 1940, 1941. 11 1944. noBehane cy oTHuawme Opy-
re neneHuje 3a 12%, nok cy BeoMma cyuHe 1946, 1947, 1949, u 1950.
cMmamiiiie BonHocT Tpehe meuednje sa 104, MebhyTum, 20-ronmniumi
npocenil nparte BHuleronmiime. CBaku usaGpaHH TakaB HIUI3 Malo
oncryna (5,04), ma ce oHH Y3HMajy Kao MEpPONABHH 3a H3y\udaBame
pexrMa peke Cape.

Huknnununoct 60-rommiumer mnepuona Ha CaBun y Cpem-
ckoj MHTpoOBUIIII TpoBepeHa je M IO HEKHM IpPYILHM CTaTH-
CTHYKHM MeTolaMa. Tako je cpellhe KBaOpaTHa TpeliKa BHLUIEro-
IOHUIIber OTIHIaa [0 paHHje »aTtoM obpacuy, jenHaxka 2,6%, a
rpemka koedunnjeHTa Bapujanuje (ZCv) 9,31. U jenna u npyra
BpeOHOCT Ce Hajlase y MNoTpeOHHM rpaHlIaMa 3a OLEeHY penpe-
3€HTATHBHOCTI NYTOTOMHIIEKIX XHOPOIOLWKHX HH30Ba.

Krnacugurxanmja roanHa mno BooHOcTH. - llpumemnyjyhu
HCTe KpHTEepHjyMe 3a OUeHy BOIHOCTH roadHa Ha [HyHaBy, Ha
CIIHYaH Ha4YUH TeCTHpaHa je BONHOCT romguHa 60-romiurmer IepH-
oma Ha Canu (Tad. 24). Kopucrehu rpaduron pacnomene rommui-
BUX NpOoTHLaja y HHXOBOM onagajyheM Hu3y, usGopom Pearson
IIl pacnomene, cBe roAlnHe NpPOy4YaBaHOI HIH3a Cy paHTHpaHe I10
BHUXOBOj BOMNHOCTH, KIacHPHKALLHjOM OO olpeheHUM MIpoueHTHMa
jaBmamwa. Taxo cy nHa CaBu KaTtacTpodalHO CylIHe TIONIHE ca

rooqHUIKIM IHpoTHUajeM MamuM on 1000 m3/s, a KaTtacTtpodallHo

BonHe ca Q Behum om 2700 m3/s. Kako ce wu jenHa 1 nOpyra
roanHa Ha CaBH HHCY IIOjaBHlle y HHCTPYMEHTaJHOM IIepHOoNY,
BepoBaTHOhe cy mojapa npyzxum on 100 rommHa, HWHXOBa IojaBa
6u Morda na ycleaH Herge y NOpBoM KBaprany 21 Beka. MeRhy-
TuM, cyaehu mo 150-roonuwmHM ocMmaTparhiMa Ha [dyHaBy H Ha
CaBu, Koja y CyWTHHH npaTi pexHM [[yHaBa, oBe JBe H3y3eTHO
EKCTPEeMHE TOJHHE CY Cce BepoBaTHO II0jaBHIIe Yy TlepHOmLy IIpe
1926. ronuHe.
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Ta6. 24. - Pamwupare 100una no eodioctu Case k00
Cpescxe Mutposuye y nepuody 1926-1985.

Tab.24. - A ranking years of their watery of the Sava
' river (Sremska Mitrovica) in the period 1926-1985.

BonHoct rommue IlpoTuuaj I'' o m u H e \ Bpoj
FOAUHA

Kartactpodanno
CYuHe <1000 0
Beorma cyuHe 1000-1150 1946, 1949 2
Cyune
rogHHe 1151-1400 1928, 1935, 1943, 1945, 1947, 1950, 1957,

1961, 19071, 1973, 1975, 1982, 1983, 1985. 14
Cpenmwe
BOOHE 1401-1750 1927,1929, 1930, 1931, 1932, 1933, 1934,
ropuHe 1938, 1939, 1942, 1948, 1951, 1952, 1953,

1954, 1956, 1958, 1959, 1963, 1964, 1966, 32

1967. 1968, 1969, 1972, 1974, 1976, 1977,
1978, 1979, 1981, 1984.

Bomhe
roguHe 1751-2150 1926, 1936, 1941, 1944, 1960, 1962,

1965, 1980. 8
BeoMa BopmHe 2151-2700 1937, 1940, 1955, 1970. 4
KaTtacTtpodanHo

BOOHEe >2700 0

Hmnp. na HOyHaBy je kaTacTpodallHO BOIHA OHIIa HNOYETKOM
OBOI' BeKa, a KaTacTpodallHO CyliHa y npoumoM Beky. Ha Caswu
Cy BeoMa CyUIHe OHe TofHHe YHjH je mporuuaj opm 1000-1150 m3/s
a BeoMa BoOHe rommHe ca Q ox 2150-2700 m3/s. Beoma CYUIHUX je
camo nBe (1946, 1949), a Beoma BomHux uvernpu (1937, 1940, 1955 wu
1970). Bpojunje om oBux cy cyiuHe (14) u Bomue (8). One cy ca
nporuiajeM, npse on 1150-1400. a apyre om 1750-2150 m3/s. Hop-
M@JIHO, Kao M Kom Ipyrux peka y Cp6uju, HajbpojHHje Cy TCOIHHE
cpenmwe BomHocTH (1400-1750 m3/s), ykynuo 32. Oue ce jaBipajy npu-
ONIPKHO CcBake Ipyre roamHe, cyulHe cBake 4-5 romuxe, BeoMa
cyuiHe csake 30-Te romuue. BomHe ce mnojaBe cBake 7-8, a Beoma
BogHe cBake 15-Te rommHe. Kao wrto ce Buau, #Ha CaBu He NOCTOjH
CHHXPOHHU30BAHOCT y Norieny nojaBibHBabka MofHHA KapaKTepHCTHYHe
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ponuocTii. Hnp, cywHux je 14, a pounHnx 8, BeoMma cywHiux 2, a
peoMma Boinux 4. Mamun ©Gpoj romHnx Haiokuaben je Behum Gpo-
jeM BeoMa BOAHHX roaupa. 3aTo ce y HapedHOM IepHOjLy MOKe
ouexusaTi Ha CaBu 1ojaBa Beher 6poja BOMHIIX H BeOoMa CYUIHHX
romnima.

Ha CaBu je y 60-ronnurmem nepuony ommo 27 roguHa ca
nporunajem BehiiM on mnpocedyHe rogure, a 33 ca MakHUM OTIH-
parbeM. HajBonHHja TolHHa [0 cpenibe TOLHIUMbEM IIPOTHLAJY je
1937. (Qs=2560 m3/s), satum 1955. (2293 m3/s), 1940 (2232 m3/s)
u 1970. (2189 m3/s). TomuHe ca wHajMaruM HpOTHHAjeM cy 1949,
(1022 m3/s) u 1946. (1055 m3/s). Ha CaBu je yxynso 10 romuua
ca npoTHiajeM MamwiM on 1300 m3/s. Iocnenmwe cyuwHHje romuHe
cy 1982, 1983, 1985, 1987, 1988. u 1990. Mumo ob6pabhenor nepuoma,
nocne 1985. romuue cywde cy 1987. u 1988, a cpemawe BoiHe 1986.
u 1989.

YecTuHa mnojaBiplBaiba TOOHUIILHX IIpOoTHLAja. - 3a U3y-
yaparbe pexxkuma CaBe, 3HavajHe Cy  UYeCTHHe M Tpajame
onpehennx npornuyaja. IIlpema momannma u3 tad. 25, Ha CaBn cy
HajyvecTaluju MnpoTHHaju y kiacd oa 1500-1750 m3/s, ykynHo 24
nmojase wuau 40% ox ©Opoja OCMOTpeHHX TI'OHHHa. 3aTHM cilege
npoTriUajn y Kaaca on 1250-1500 m3/s ca 26,7% mnojaBa u O
1000-1250 m3/s (10%). Ha CaBu ¢y MHoro veurhn HHJKM TpOTHIIA—
ju on mnpoceuHor 1588 m3/s Hero BHIUM. YKyIaH Opoj IojaBa
usHan 1750 m3/s je 12 npema 48 y HHKHM KiacaMa.

Tab. 25. - Yecruna nojasausarsa rwduunsux npotuyaja Case
(Cpemcxa Murposuya) y nepuody 1926-1985.

Tab. 25. - Frequency of appearing of annual discharges of the
Sava river (Sremska Mitrovica) in the period 1926-1985.

Kiaca 1000-1250 1250-1500 1500-1750 1750-2000 2000-2250 2250-2500 2500-2750 I'on.
Bbpoj 8 16 24 6 4 1 1 60
% 13.3 26.7 40.0 10.0 6.6 1.7 1.7 100.0

3a CaBy Kao BeJIHKY W TJIOBHY peKy je BeoMa OHTHO
da ce T1ipoyde Tpajarba BOJOOCTaja M T1poTHIaja, Ca acHekTa
OaBara IMIPOrHO3a I VIIO30peHma O JOojaBM [3Yy3eTHO BEIHMKHX HIH
MaJlUX BOJla, Kalla CyY Yy MNHTamy HIp. KopHlrhelha HeHHX BoOIa
unn oBaBlpake TIHNOBHINOE ¥y ONTHMaJIHHM YCIOBHMa, IO Hajseher

M3pasykaja Oojasze IoHalil O TpajarbiMa TpPOTHIAja HIH BOIOCTaja.
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HajMmamn ocMoTpennn nporuuaj (200 m3/s) Tpaje cBuX 365 mawHa,
n3nam 500 m3/s, 318 maHa, a npeko 1000 m3/s, npoceudo 237
OaHa y TOMIMHHII.

Bepoparioha BemnkHx Boma. - CaBa je pexa Koja MNpPOTIYE
PaBHIMIIOM Ca MalHM [alOM, [Ha CYy H3HlBamba BOMNA H3 HIEHOTr
KopuTa d4ecta. Y3 TO, CaBa je mo Cpemcke MurpopHle Ousa
ycnopeHa y NpHPOIHOM peMHMY OI BHCOKHUX BomocTaja [lyHaBa,
a Taj ycnoop je moBehan ytuuajeMm XE “"Bepman”, na ce BHCOKH
BOLOCTAjII [pPIl HCTOM 1poTHuajy uewhe jaBmajy. Hajsehu mnpo-
Tnnaj Ha CaBi je 6638 m3/s, ocMoTpeH je okToGpa 1974. romune.
To je ncroprcka BenHKa BoHa, jep HalleKO MpeMaliyje TperXOiHO
nojaBJbewbe MaKcHMalHe Bone. [lo pauyHy BepoBaTHohe, TO je
100-ronnwma Benika Boma (Tab. 26). 3a mwoMm nobe Benuka Boia
on 5703 m3/s, Koja je sabenesxena 1940. romiHe, Kaga cy CIHYHe
BelliKke Bome Oune Ha HynHaBy u Tucu. Ona je BepoBaTHohe 4%,
Ul BOMa KOja ce I10jaBM jedHOM Yy 25 romuHa. Y NOpoyvyaBaHOM
1926-1985. nepuony, CaBa je umama 10 rognua ca Qmax Behum on
5000 m3/s. To cy ocum nmomenytux 1974. u 1940, jowr 1932, 1944,
1952, 1953, 1962, 1965, 1970.u 1981. Benuke BoIle OBOr paHra ce
jaBibajy IIpOCEYHO CBakKe iuecTe ropuHe. llocmemma TakBa TIOIHHA
je 1981. ca Q max=5520 m3/s.

Ta6. 26. - Beposatnoha maxcumaanux goda Ha Casu
(Cpemcrxa Mutposuya)

Tab. 26. - Probability of the maximal water of the Sava
river ( Sremska Mitrovica)

BepoBaTHoha Fonuua Omax (m3/s) q max(1/s/km2)
jaBmama
0.1% 1000 8000 90.9
1.0% 100 6600 75
2.0% 50 6200 70.4
5.0% 20 5600 63.6
10.0% 10 5200 59.1

BpemeHckn pacnopen BelHKHX BOOa YCIOBIbeH je ¢poH-
TajldHHM KHlIama #  TonibeweM cHera. Hajsehu ©poj mojasa
BeNHKHX Boma je y mnpoinehe, y anpuny n wmajy, yrkyndo 21 cayu-
aj, nau jenHa TpehumHa CcBHX OCMOTpeHHX IMOjaBa. 3aTHM Cy TO
jecemn M 3MMCKH MecenH, HoBeMGap u meuemGap, ykynHo 19
nmojaBa, H jaHyap, ¢ebpyap u MapTt, Takohe ca 19 nojaBa. Benmke
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BOIle Ce He janipbajy JIeTH, 1a y MecelliMa jVHY, jylly, aBrycTty H
centeMbpy HuCY 3abeneeHe HM3y3eTHo Blicoke Bone. Ocum Mak-
CHMaAIHHX NpoTitiiaja, Ha CaBu Ccy [poydeHH I MaKCHMalHIl BO-
mocTaju, jep ce 300r ycropa BOIOCTajH MOTY TIOBHUIaBaTIl, 0©0e3
o6sipa da nu ce 1osehasa nporuunaj. IIpema pauyny seponathHohe
ponocrtaja [ Hucruryr 3a Bononpnspeny 'J. YepHi, 1978] makcu-
manHo H koje ce mojasn jenHom y 100 romiHa je Ha korn 81,00
m, 50-roguurie Ha 80,70 m.

Bepoparrnnoha wmamirx pofga. - Mane Bone Ha CaBo  IyKe
Tpajy ol Bemikax. MaJoBOIHH INepHOoIH MOr'y na Tpajy H 1o
TpH Mecena, Kala c¢e ob0ycraBiba nioBHiaba, a HHBO ION3EMHHX
BoOa Yy HhEHOM IpHobalby ¢ KHME Cy OHe Y XHIpayJlHuyHOj Be3H
3HaTHO CHU3H. AnconyTHoO HajMamwll nporuuaj Ha Casn je - 200
m3 /s. OcmotpeH je S. 10. 1946. ronude. Memy je onropapao
Bonocraj ox O cm. HMsyserHo mane Bome Ha CaBu cy Oile y 1e-
puony on 1943-1954, kama je y CBHM THM TrojJHHaMa MHHHMaIHH
nporuuaj 6mo muamehy 200 u 300 m3/s.

Mana Bopma om 200 m3/s je BepoBaTHohe T10jaBa jenHOM
y 60 romnuna. IIpornmaj om 300 m3/s je BepoBaTHOhe jedo HOM
y 20 roumna, 400 m3/s (16 romuua), 500 m3/s (5 ropuna)
UTO. MOHHOMATHH BOIOCTajH YIIIABHOM IIpaTe MHHHMIHE TpOTH-
Ifaje, Majla TO YBeK TakKo He Mopa 1aa 6yme. Ha oBo yTHuy npo-
MeHe KopHTa peKe, YClopaBamhe Mallix BOoJa, HIH HBIXOBO 3a-
ryiruBame YTHIAjeM JiedeHHX OpaHa. CTOromuiumil HHCKH BOIO-
cTaj je Ha kKot 72,75 m, SO-romuwwu je Ha kotu 72,80 m. Ocum
MaJIHX BOJIa Be3aHMUX 3a IaH y TOJAHHH, Y BOLONPHBPEeIHOj Ipak-
CH ce Hajuelllie KOpPHCTe MHHHMallHe BOJe Tpajarba 30 maHa, HIH
MHHHMAJIHH Cpedibe MeCeuHH IpoTHNajH. IbHxoBa cpenma Bpen-
HOCT 3a repuon je 520 m3/s. AKo ce W OBe BpEIHOCTH 113pase y
BUOY BepoBaTHOohe, OHHOa je cpelme MeceuHa MIHHHMajdHa BOIa
95% oGesbehenoctu oko 250 m3/s. -

Mane Bome Ha CaBu ce Hajuyeurhe jaBibajy Yy KacCHO TeTO
i mo4yeTkoM jecesn. Haneko wajBehun ©6poj MHHHMMaJHHX Boga je
ocMoTpeH y centeMbpy (20) u  oktoGpy (17), ykynHo 61,6%
CBHX Yy30paka, 3aTHM je TO Mecel aBrycr ca 12 roonHa MallHx
Boma, a oHIa janyap (S5 mojasa).

I p u H a

Ipuna je wnajseha nputoka CaBe (F=19570 km?, Qs=395
m3/s). Hajoysxa ocMmaTpama Ha Opuru c¢y vy Bajunoj Baurrn
(F=14797 km?  Qs=354 m3/s). ®opmupan je wHuz on 60
rooHHa HelpeKHOHHUX OCMaTpalba H Mepewa y IHepuony 1926-1985.
rogvHa. Cnunn Hpure je HajusgawHHji Mehy apyrum  BehuM
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CNIBOBHMA AHHApPCKOr INIAHHHCKOI CHCTeMa Koju oTiiuy ka IIpHom
Mopy. llpoceunn cnennduuHn ortuuaj peke je 24,0 1/s/km?; y
HajcyurHujeM Mecely He rnamxa ucmom 8,0 1/s/km?, a y
HajBraxKHjeM je Behn on 40,0 1/s/km?.

Cpenrbe MecCeuHH nOpoTHUajil peke cy yBek sehu om 120
m3/s, a IOCTHIKY BpPeLHOCT o mnpeko 600 m3/s (anpin).
[Tosehana ornuama cy M IpyrHM DOpoONeTHUM MeceirnMa (Maj,
MapT), unn jecewwnm (HosemOGap, peuembap), Tad. 27.

TaG. 27.- Cpednu seceunu u 100uwrsu npotuyaju
Hpune (Bajura Bawta) y nepuody 1926-1985.

Tab. 27.- Mean monthly and annual discharge of the
Drina river (Bajina Basta) in the period 1926-1985.

I 11 I1I1 IV \' VI VII VIII IX X XI XIT Ton.

Qs 350 358 461 602 594 345 193 120 130 239 414 435 354
Cv 0.53 0.52 0.38 0.30 0.33 0.29 0.41 0.42 0.57 0.77 0.53 0.49 0.20

c 186 186 175 181 196 100 79.1 50.4 74.1 184 219 213 70.8

IIpuna je peka ca BeoMa MalHM KoneGameM MNpPOTHILAjA.
O6usse kKpallKHX I10jaBa, CKOpO jenHa TpehhHa noBpLiHe
CnuBa je TIIO0H KapcToM, Beha HaIMopcKka BIHCHHA CIHBa, Majlo
HcnapaBawe, nosBehaHe MnamaBHHe, HAPOUYHTO CHE)KHEe, YCIOBIbaBajy
PaBHOMEpPHO rONHLIbEe OTHLAale, CKOPO Yy 1ejloM HeHOM CIHBY.
Crora je HOpitHa ca MaauM KoedHUHjeHTHMa BapHjallje NpOTHLAja.
Y roouuwmnoj spenHoctn Cv je 0,20, ¥ TO y CBHM NpodHIHMAa Of
beHor mnocrtaHka y lheman IMTomsy no yurha y CaBy. Y 3BOpHUKY
je Cv=0,21, Bajunoj Bawru 0,20, Bacracuma 0,20. 3a pasnHuky o
FOOMILILHX KoedHLHjeHaTa BapljallHje, MeCeUHH CY HelUTO H3pak
eHuju 1 Behm cy on wucrux BpenHocru Ha CaBu uan [JyHaBy.
OxTobapckn koedHuHjeHAT Bapujauuje je 0.77, cenrtembapckmu 0,57,
debpyapckn 0,52. Hajmamu cy y jyHy, Majy u anpmiay, u kpehy
ce on 0,29-0,33. ITloBehann koeduilnjeHTH BapuUjallije Ccy jouwr y
jecermo-3MCKHM MeceluMa. Muaue 3a [puHy He Ba)KH TIIpaBHIIO
la HajsehH KoedHUHjeHTH Bapujallije IIpaTe HajMakhe HOpOTHIIAje.
Hajmame cpembe MeceuHo Q je y asrycty (120 m3/s) sa Cv=0,42,
DOK je MHHHMAIHH KoedHUMHjeHAT BapHjalHje y jyHy (0,29), xama
je Qs=345 m3/s. Ilpema KnacudHKalUjH peKa 0o KkolebGamHMa
npornuaja [Ogoxomsmh M. 19911, IlprHa je cBpcTaHa y peke ca
MalllIM I[poMeHaMa IpoTHuaja, Cv 0,25, Tto je I rpyma nomeHyTe
KnacuduHkanuje, y kojy jow monaze Hyuas, Cana, HOpapa, Kyma,
YHa, Bp6ac, Bocna, Ilusa, Tapa, Jlum, Mopaua.
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KoneBama rpoTiuaja OpriHe Mory oa ce lapase I 1HoMoO-
hy cTanmapiaHe Jesiijaigije (). xoja je, mnpemMa Inol@iiimMa N3y
ra6. 27, wuajsehia y Bpeme najsehnx npotuuaja (nponehe), rana
i oko 30% MeceuHNX IIpOTHIAja, JOK ce Taj fpouenaTt roupeh-
apa y JeTibo-jeceibim Meceinnima 1 voex je sehn o 50%. Tlpema
ToMe, HajiioBOJbHIjI rcpuonn 3a kopunuhemwe Boma [Hpuie cy oy
npoiiche 1 3Mmy.

L ukmaynocr ornpama 'y nepuony 1926-1985. rognna. -
Axko ce TecTupajy 10-romiuisil  HH30BH rnepiofa  1926-1985. u
yTBpac mixXoBe MehycoOHe pasnike, pesyiaTaril [IOKa3yjy HIIXOBO
He3HaTHO OICTYyIMame, Kako OIoHocom I3Mehy meueHija, Taro Il
ONHOCOM IIpeMa BHIIeronHwmoj speiHocTti. Camo apyra 11 Tpeha
meleHNMja HMMajy HewiTo Beha oncTyrmnarba o S¥%, mOK OCTaile 1HMajy
oTHLUAIEe NOPUOAMMKHO BHIUErofHuImeM rnepnony. M osu pesyiartarn
noTrephyjy ~ma BeldHKe peTeH3Mje BOAe Yy Kpacy 1 CHery mmajy
BeJIIKY YyJory y &opMiipalby BeOMa I10BOLHOr peskiima Hpitne.

U 20-romHubi  IIepHOIl  OTIHIIAma  ce  Malo  pPasiliiryjy:
fpojHe BpegHOCTH Cy HM Beoma OANCKe OTHLAILY 11epliola
1926-1985. Hcrpasuparma UKAHUYHOCTH oOTHIama [Hprie adaniisn-
paHa je u momohy cymapHe KpuBe MOAYIHHX ONCTYyIMarba COMMLI-
BUX NpPOTHIAja O NpoceuHe BPeNHOCTH H TO y npodbuay 3BOp-
HHK. Y oO6pahusaHoM neplony, H3lBojeHa Cy [ABa LHEIYCa, NpBH
on 1926-1960. u npyrn 1960-1982. Biayknuju nepuon I murirvca je
on 1926-1944. rommde, a cywnuju on 1945-1960. ropune. BaawHujn
nepuon Il wukayca je on 1961-1982. romuiHe ogakie fabe HacTaje
HelliTo cywHHajii Hepunon. IlopehemeM LHKIHYHOCTH  OTHHAMDA
IIprnne ca pekom Caosm, yTBphena je HIEHTHUYHa Besa Yy OIeLY
NojaB/bHBaa CYHIHHX H BOINHHX [epHoia. AKO peKOHCTPYHUIEeMO
Te mnepuope 3a HpuHy yHasan, Hip. mo 1856. rommHe o Kalla
nocroje ocMarpama Ha Casu y CruapoHckoMm Bpony U[Hucrrnry Tt 3a
Bomonpuppeny "J. Yepwn”, 19741, usnBojeHa cy joul OBa LHKIYCa,
jenax om 1856-1882. n mpyru onm 1883-1925. Ilpen je kpaher Tpaja-
ha O] ApYyror, CYLIHNJII IepHol NOpBor HukKiIyca je om 1856-1868.
roouHe, a BHaskHuju on 1869 - 1882; kon npyror HHKIYyca, CyLUI-
HUji Tiepuol je sHaTHo kpaher Tpajama (1883-1893) on BnaskHiujer
(1894-1925).

Knacugukanija roouHa no pogpocrti. - Y H3yvaBaHOM
nepuony, Ha [puun je Bumo npudilKHO HCTH Opoj roiliiHa  dije
je oTupame Marbe MM Behe o5 oTHILaMa fpocevuHe rogure (33:27).
AKO cBe ToIMHEe pPaHrHpaMo I10 KapaKTeplCTHKaMa BUXOBe BOIL-
HOCTIH, HajBHUIe je cpelme BOIHHX roauHa (32) ca npoTiiiajemM Ox
300-400 m3/s, koje ce jaBmpajy npoceuHo cBake Ipyre LIOIHHE.
3aruM caene cyuide (13) u BomHe ronuude (11). CyuHe roimHe cy
ca npotulajem on 250-300 m3/s, a BonHe oxm 400-500 m3/s.
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Camo je mo nBe Beoma cyurdHe (230-250 m3/s) u Beoma BomHe
(500-600 m3/s). Beoma cywne cy 1982. u 1983. a Beoma BomHe
1937. u 1955. romnna. CyuiHe u BOomHe FOOHHE ce jaBibajy npocetl—
HO cBake 5-6 roidnHe, a BeoMa BOAHEe H BeoMa CylIHe CBake
30-Te roumiHe.. KartacTtpodanrno cyumHa u lcaTaCTpoqaanno BOHAa
romuHa Ha [IpuHH ce jour HHCYy MojaBHile Y OCMOTPEHOM mepHo-
oy. IIporunuaj tux rommua je ucnom 230 m3/s OMHOCHO H3HaM
600- m*/s (raG. 28). LP

Ta6. 28. - K};aéu¢u1€auuja zqouﬁa no GodmocTu Ha Lpunu
(Bajuna Bawta) y nepuody 1926-1985...

Tab. 28. - Clasification of years in their watery of the Drina

river (Bajina Basta) in the period 1926-1985.

§ i

Bopgnoct romuHe IlpoTHuaj ' ompg u H e Bpoj
roouHa
KaracTtpodanno )
cyluHe <230 - ‘0
BeorMa cywHe 230-250 - 1982, 1983. i 2
CyuiHe | 250-300.. 1928,1932, 1943, 1946, 1947, 1948, 1949,
1953, 1954, 1957, 1961, 1973, 1975. 13
Cpenmwe 1926, 1930, 1931, 1933, 1934, 1935, 1936,
BOLoHEe 300-400 1938, 1939, 1942, 1945, 1950, 1951, 1956,
1958,1959, 1960, 1962, 1964, 1965, 1966, 32

1967, 1968, 1969, 1971, 1972, 1974, 1976,
1977, 1981, 1984, 1985.

Bongne 400-500- 1927, 1929, 1940, 1941, 1944, 1952, 1963,

1970, 1978, 1979, 1980. 11
BeoMa BonHe 500-600 1937, 1955. 2
KaTtactpodpasto

-BOIHE >600 : S0

Hajsonnuja rommna nHa Opuunu je 1937, uujun je cpedme
FOoMIILH HpoTHLAj 546 m3/s.. 3a mowm’ nohe 1955: ca Qs 518
m3/s u 1970. ca Qs=496 m3/s Ha IIpuHu -je -yrynao: 13 ‘TOonHHa
ca mporuuajem Behiim om 400 m3/s a 16 romumua ca Qs - ncnon
300 m3/s til1s ) =
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Hajeywrnnja je 1983. ca Qs=246 m3/s u 1982. ca Qs=247
m3/s. Kao 1wTo ce Bugn, cyumHe rognHe wHa Hpuuu Bpe-
MEHCKH He TIpaTe HCTH pacriopen rogiHa Ha JliMy Koju je ibeHa
rnpuToKa, HIHM Ha 3anannoj Mopasu u HOpy Ha kKojuMa cy Hajcy-
wiHuje rommHe Yy Ttepuomy 1943-1953. rompnmna. Bumiimo, ma Ha
pexxpM Ipune puuwe ytuuy [fusa 11 Tapa, Hero HH3BOILHE IIPHTOKE.

YecTuria H Tpajambe rogHInIBHX IpoTHHaja. - Hajyuecra-
AHju cpedre TOAMINKLI  NIPOTHUAjII Cy Yy Kraacu oxn  275-300
m3/s (10) u 375-400 m3/s (10). YecTu cy nNpoTHUAjH H Yy KIacH
om 325-350 m3/s (9) u 300-325 m3/s (7). [IpuGRUXKHO ITOIOBHHA
rnojaBa je y kinacu ox 275-400 m3/s

I[Ipornuaju IpuHe ce Mamo Mewjy 1o BpeMeHy. Ha je TO
Tako, IIOKa3yjy Tpajaiba NOpoTHuaja. Hanwam 100 m3/s nporu-
Laju Tpajy TromHume npoceyHo 340 mana; npexko 200 m3/s 260
nana, 300 m3/s 190, 400 m3/s 140 u usnam 500 m3/s 100 nmamna.

Mane Bome #nHa Hpunm wunmajy penarnsHo Behe BpenHocTH
Hero Ha MApyruM pekama. Hajmama Boma je 18,0 m3/s 3a6e-
nexxkeda je 5. 07. 1970. ropudHe:; satnm 31,5 m3/s (31. 07. 1979).
OBo cy pellyKkoBaHe Malle BoIe, jep Cy TMoj YyTHUajem palla XE
"Bajuna Dbamra"”, koja je nodveina ca pamom 1ociae 1967. romude.
HHaue, 5 Y HenmopeMeheHOM pekHMy, HajMalha BoIa Ha HpuHH je
38,6 m> /s (27. 01. 1954). Mane Bome ce Hajueurhe jaBibajy Yy KaCHO
IeTO WM jeceH, a pehe y ocTanmHM MecellliMa TOOHHe.

BepopatrHoha Bennknx Bonga. - Hajseha poma Ha [punn 6uma
je 20. XII. 1968, rommue, kama je naMmepeHo 5340 m3/s. 3arum
je To 1979. rommHe xama je 18. 1. NOpoTHUATIO KOPHTOM peke
4300 m3/s. OBo cy MaKCHMajlHe BoIe Y HHCTPYMEHTAIHOM TJie-
puony. MebhyTtum, mnpema paHujiM 3abenewkama [JeBhesuh B.
19561, ma HOpunm cy ©Ousie nu Behe Bome. Tako je 1896. ronmmne Ha
IpuHM U meHUM IpHTOkaMa OHJIa HCTOpHCKa BenHka Bopga. OHa
je mpenmIa HO3HATH KaMeHH MocT y Bwuuerpagy, koju je crap
oko 500 rommuna. Hapomna mpenmamwa kKaXky [a OH HHje IpeilHnBaH
npe 1896. rommmue. Tama cy y nonuxu [IpuHe u JluMa yHHUITEeHa
MHoOra Haceiba, Hnp. Pyno, byGosija. MonenckuM HCIUTHBAbHMA,
yTBpheHo je, ma je Belnka Boda H3 HOBemOpa 1896. romuHe Benu-
ypHe oko 10400 m3/s. OBa Bona [IpOY3pOKOBaHa je CTHIajeM BH-
e okonHocTH. Ilpe xHuwe nmao je Bennku cHer. HM3aHeHagHOM To-
jaBOM JysKHOT' BeTpa y3 TOINIe Ba3OylIiHe Mace ca jakKHM KHILIaMa
Y LeJIOM CIHBY, YCIOBUJIH Cy HArilo TONIbeHhe CHera H KOMOHHO-
BaHy KOHLEHTpallHjy BelUHKHX BoIa y Koputy J[[pHHe H HheHHM
nputoxaMa ITusu, Tapwn, Jlumy, Rexorunu. IIpema pauyyHy Bepo-
BaTHohe y mnepuogy 1926-1985. (Pearson IIl raspodela), oa BOma

o

je mojaBe jemHom Yy 1000 rommua. OcMmorpena HajBeha Bopma vy
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oBOM Beky oi 5340 m3/s je YUecTaloCTH MojaBa jemrom y 100
ronuna. Benuka Boma on 2500 m3/s je uecTHHe rnojaBa jedHOM Yy
8-10 ropuna. Hocnenmwa Beha Boma Ha [OpuHu 6una je 18. 11. 1979.
ronune (4300 m3/s). Ona je YUuecTaloCcTH rMojaBa jemHoM y 40
roguna (2,5%). Hajyuecrannje semike Bome Ha [puun cy y npo-
nehe n KacHy jecen. Anpni, Maj, HoBemMGap n geuembap cy Mece-
IH ca HajsehoM 4YeCTHHOM BeNlKHX BOlla, CKopo 70% cBHX IOjaB-
JbeHHX ciyvajeBa. Kako cy mnocnenwe [Be Bejlllke Bone 6uie y
jecen, Hapenny ©nH MoriaH pa ouekyjemo y unpoiaehe. TakBy mnoc-
Jenmy BeIHKY Bomny umann cmo npe 20 rommna, 2390 m3/s (10.
04. 1970). MehyTnmM, Ha BpxoBe MNOMJABHUX Tajaca YTHYY H
usrpahene xmumpouenTpaie Ha [puan, 3BopHuK, Bajuna Baurra u
Buuerpan, a nenmnMMH4YHO H XuIpoelekTpaHe y cauBy Jluma (Ilor-
neh), Cjennna (Ysau) u Mpatume (ITusa).

JI 1 M

Jlum je TpansutHa peka CpGuje. HsBupe y AnGanuju (IIpo-
xnetuje), Teue kposa Llpuy Topy, Mawum TokoMm kpo3d Cpbujy
u Bocny. YnuBa ce y [puny kom Pynor ca noBpLINHOM ClHBa
onm 5717 km? u pmy»xkunHom TOoka onm 197 km. Ilpoceyan mnpoTHLAj
peke je 108 m3/s (yurhe), y IIpusojy je 90,0 m3/s, y IMpujenomy
81,1 m3/s. Tlocie ucrexa us ITmaBckor jesepa, mpocevuaH TIIPOTHLAj
Muma je 21,3 m3/s. Jlum je ca PEIATHBHO NOYTHM XHIPOJIOUIKHM
ocMmarpaminma u  Mepewnma. Hajnysa cy y Ilpujenomy, roe je
dopmupaH 6l-rogmuurmn Hi3 neproma 1925-1985. romuna. IMoBpun-
Ha CIHBa peke y Npoduily HCTOHMeHe cTaHuIe je 3160 km?2.

Jlum je peka .ca BehuM mnporuuajeM, jep uHHH 27,3% Boma
Ipune. Cnenndmnuyna H3TalWIHOCT cnuBa je 25,7 1/s/km?, u no
ToMe Jlum npenwaud y omHocy Ha napyre peke Cp6uje. Hnp.
HM3NALIHOCT peKa LeHTpalHe H jyxHe Cp6uje je oko 5,0 1/s/km?2.
Pacnopen oTHmama y CIHBY YCIOBJ/bE€H je pacropeaoM I[alaBHHa,
Koje cy Hajsehe y 3uMckoj nonoBuHH ronunue (yTHLA] MengHTe-
PaHCKOr IAYBHOMETpPHCKOr pexkuma). Kao pesynrar Tora H Mecey-
HU IpOTHIajH Cy HajBehnm y xpmanHpjoj momoBUHH romuHe. Maj,
allpHil M MapT Cy ca HajBehum orTuuameM. Maj je ca IIpOCEYHHM
nporunajem opm npeko 150 m3/s ampun 142 m3/s u mapt 103
m3/s. Unyhu xa nery oBe BPeAHOCTH Harjo ornamajy, Ina je
aBryCT ca HajMambUM MpoTHIajeM, cBera 24,8 m3/s. Ilocie aB-
rycTa, Mare IIpOTHLAaje HMajy centemBap (28,4 m3/s), jynu (43,9
m¥s n oxrobap (53,5 m¥s), Tab. 29.
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Tab. 29. - Cpedne wmecewnu u 100uwisu npotuyaju JTuma
(ITpujenone) y nepuody 1925-1985.

Tab. 29. - Mean monthly and annual discharge of the Lim
river (Prijepolje) in the period 1925-1985.

VIIT IX X XI XIT Tom.

I II II1 1V \' VI VII

Qs 74.7 81.4 103.0 142.0 151.0 86.1 43.9 24.8 28.4 53.5 89.1 95.6 81.1
Cv. 0.59 0.61 0.40 0.30 0.33 0.49 0.42 0.40 0.62 0.89 0.64 0.560.23
G 44.0 49.6 41.2 42.6 49.8 42.2 18.4 9.9 17.6 47.6 57.0 53.518.6

Ilum kao H©Hajseha npuToka [puse wuMa Mana koieGamba
NpoTHIAaja, LITO je YCIOBIbEHO BHCHHOM ciiiBa {(Mara Hcllapa-
Bara), BehoM 3zanuxom Bola Yy CHEXHOM IOKpHUBauy, KOjH cCe
MMOCTEIIEHO OTalla Ha BHCOKHM IINaHHHaMa 10 Kpaja npoaeha, u
nocebHO YyTHIajeM Kpaca, KOji je y CJIHBY OBe peKe 3acTyIlJbeH
ca 34%. Tonuwrmy koedHUHjeHT BapHjauije je 0,23, npuOIIHIMKHO
HCTO Kao Ha [lyHaBy, U 1o Tome ce JIHM CBpcCTaBa Yy peke Major
KoneGamwa rporuiiaja. Hajseha cy y okrToGpy, HOBeMOpy H jaHya-
py, a HajMamwa y rponehe. Y onHocy Ha ONTHIIAMKA, KOoja Cy Haj-
Maka Yy aBrycTy M cenremOpy, makcumanHo Cv je momMepeHO Ha
okToDap 1 HoBeMOap, Kala je KoedunuujeHT Bapujauije 0,89 u
0,64. Hajmamwe Cv je y ampuny (0,30), majy (0,34) u mapty (0,40).
KoneGamwa MeceuyHHMX H TONHIIBHX TIPOTHLAja Y OIHOCY Ha BHUIE-
FOOHIUKBY BPEeNHOCT Cy NOpeMa MOoIaliMa CTaHIaplHe IeBHjaluje
(ra6. 29) najBeha y Bpeme wmHajBehux Bomna; MehyTHM, u3pakeHa Yy
OpolleHTHMa, Hajseha cy HOpManHO 3a BpeMe HajMarbHX BOJA.
Cpenme MecedyHU OKTOOApCKH INPOTHLAj NMPHUOAMIKAH je cTaHiapil-
HOj neBHjanHjH, OOk y MaprTy unHuH 40% MmeceuHOr rnpoTHlaja. Y
roouiukoj BpemHocTH c=18,6 m? /s, Tj. 3a OBOJHMKY BpPEIHOCT IO-
OHUBY IIPOTHIAjH Yy HH3Y o 61 ronmHe Mory na Bapupajy ol
npoceyHe BHIUErONHUIbE BPEIHOCTH.

Inkmmrynocr nepaoma 1925-1985. rommHa. -  AHaJIOTHO
OpeOdXOIHHUM aHalH3aMa, H Ha JluMy ¢y CBH [eceTOTrOI ML
IpocenH TecTHpaHHU MHopehemeM ca olrosapajyhoM Bulleromuu-
oM BpemHoiuhy. CaMo cy Tpil IieleHIje [OMeHYTOI MepHoIa
OUKIHYHe, TpBa, Apyra M IleTa, a y OCTalliM IIOCTOje ONCTyIlalha
xoja ce kpehy om 10-12%. Hepenuja 1945-1954. cyurnuja je sa 10%,
ook je Hapenna 1955-1964. Bomuuja 3a 12%. Hlecra meneHuja Bom-
Huja je 3a 10%. Ymopehyjyhu Ha ncra HauuH 20-romuiuime Iepuo-
Oe, YO4eHO je Ha HeMa OHMTHHX pasiHka uaMmehy Tpu Taksa nepu-
Olla, Kako H3Mel)yy caMHX IBHX, Tako H Yy OIHOCY Ha HOpMalHy
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ppenrocT. IIpsu mnepuon 1925-1944. nma Qs=811 m3/s, npyru
(1945-1964), Qs=81,6 m3/s u Tpehn (1965-1985), Qs=84,4 m3/s.
I[Ipema ToMe, 3a Kopuurthemwe Boma JlnMa, HeonxomHe Cy XHIPOJIO-
HIKe TIoAJIore Koje YKIBYUYjy HizoBe oX HajMmamwe 20 ronmnnHa
ocMaTparka, jep TpH n3abpaHa TaKkBa HH3a 0ajy BpPelHOCTH Koje
Cy HAjIpHOIIIKHIje HOPMAIHOj BHUIErOOHIIILO].

M wHexke Ipyre cTraTHCTHYKe aHalu3le Takohe mnoTephyjy
UuKInyHocT nepnoma  1925-1985. romnwmuHa. Tako je  cpenme
KBaJpaTHa rpelika BHUIeronHiumer oTtHuawa 3,0%, a rpelka Koe-
dbunujedra papijauuje 9,3%. Y nornemy pacrnopena OTHIama YHY-
Tap 6l-romuuwmer TIepuona, rMocroje pasnnke wuamehy Jlama, 3a-
nmanHe MopaBe, MGpa 1 HekHX IpYrHX OKOINHHX peka. Kpahn wusa-
OpaHH IepHOoAM ce He II0HAllajy y HCTOM OIHOCY; HOp, NpBa ne-
meHHja Ha Jlumy je UuKaH4yHa, OOK je Ha J3amamHoj MopaBu u
UGpy 3HauajHO cyuIHUja, LITO 3aBHCH O BHUIe &daKTopa, HajBHILe
ol pacriopela H KOJHYIIHEe IMadaBHHa, Koje ce Takohe TIoHallajy
MO HEKHMM IHKIUYHHM rIiojaBaMa, allid H Ol BpPCTE peyYHOor pesKHMa,
JIuM je ca HUBAJIHO-TUIYBHjamHHM, a 3amamHa MopaBa u H6ap ca
OYyBHJjO-HHBANIHHM pPEXHUMOM.

Krnacugnukannja xuapoaouikuax rogura. - WM wua Jlumy mnoc-
TOjiI IIpaBH/laH pacropen TroniiHa IIO BOIHOCTH, jep je Yy IIOC-
MaTpaHoM mnepuony ©O6uno 29 cpeamwe BomHHX, 13 cywHnx, 14
BOOHHUX, 2 BeoMa cyliHe H 3 BeoMa BomHe. KpuTepujym 3a oBako
nedHHHCakhe XHPOJIOLIKe TOMmUHe je ciemeha KiacudHKalMja:

kaTacrpodanno cymwna Q< 42,5 m®/s

BeoMa CYIlUIHa Q= 42,5-52,5 "
CyLUIHa Q= 52,6-70,0 "
cpenme BomHa rogmHa Q= 70,1-90,0 "
BOJIOHa Q: 9 0,1“120 "
BeoMa BOTNHA Q= 120-140 "
KaTacTpodalHo BOIHa Q> 140

Y BeoMa cyuwHe romuHe crnagajy 1943. u 1983, a Beowma
BonHe cy 1939, 1955. u 1979. HajBehu ©6poj rommnHa cpenmme
BOIHOCTH je mnpaBuiHO pacnopehen y Husy 1925-1985, 15 ronwmHa
je y npBoj, a 14 y npyroj monoBHHU HH3a. [ OluUHe cpeirme BOI-
HOCTH Ce jaBJbajy HpPOCEYHO CBaKe [pyre ToIHMHe, IOK Cy BeoMa
CYLIHEe M BeoMa BOIHe peTke yd4ecTtanoctin. OHe ce TpocevyHO
jaBmajy cake 20 man 30 rojiHe.

YsuMmajyhun y aHanuzy cpenme TOIUILIKBEe IIPOTHIAje, Haj—
Bonm{'%a roguHa je 1955. (134 m3/s), a 3a mwom cuneme: 1929.
(129 m®°/s) u 1979. (122 m3/s). Ha Jlumy je ykynso 8 romamHa ca
cpenme TOIHUWKBHUM IpoTHLajeM Behum on 100 m3/s, a 7 ca
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MamiM on 60.0 m3/s. U na Jliumy je H3payKeHIHjH CYIUHH Iepliomn
ono on 1945-1954, kama cy c¢Be roaiHe HMalle OTHUAaWe 3HaTHO
Mare oI cTaHmapnie BpeipHocTii. Cpenme TONHINILH NPOTHLAj TOI
cywHor 10-ronmwmer nepuoma je 72,7 m3/s, KOJjH je MallOBOJIHMjI
za 10%. Hajcyuruirja romnnra neprniona je 1943, y Kojoj je cpemmbe
FOOMILUILII TPOTHILA] IAJeKo HILKM 0oll ocTalnx roiiiHa. Tama je
JIumom y Ilpujenomsy nporexno camo 43,6 m3/s, Marme za 44%.
IMocne me je 1983. romunHa ca npoTiuajem onx 51,4 m3/s, n 1982.
ca 52,9 mdss. Cyuiza je u 1949. ca Qs=57,2 m3/s. u 1975. ca
Qs=58,7 m3/s. Bnasuwuju mnepnon Ha JlnMmy je GHO Yy 4eTBPTOj
negeHHju, HaH Tauduje oxm 1955-1966, kama cy cKopo cBe TOHHHE
Tor 12-ropuuimber mnepHoia HMane oTilamke Behe onm cranmapiHe
BHLIerodiuIkhe BpenHocti. [Ipocek Tor mnepuona je Qs=90,3 m3/s.
TFoomue mnocae 1985. cy uewhe cywHe nHero BopmHe; 1986. je BoI-
HHja 3a 6,6%, a 1987. u 1988. cy cywnuje 3za 17% u 19%.

Yyecramxocr TroOgHIIIbIHX HOPOTHHAaja H IBIIXOBO  Tpajaibe.
- TogHwmkH HpoTHUajil Ha Jlumy veurhe ce jaBibajy y BHIIHM
Hero HIKUM Kiacama. Mcnon npoceunor npoTuHuaja (81,1 m3/s), y
IIpujenomny je 16 romiHa, a mnaHan 46 rommua. Hajuewrhn romiu-
B NPOTHLajH cy Yy . Kilacu og 70-80 m3/s, ykynuo 20 (33%)
romuHa, a notom ox 60-70 m3/s (1) u 90-100 m3/s (10). Camo
je mo jeaHa romHHa y HajHiuoj kiacu (130-140 m3/s) 11 HajHIKO]
(40-50 m3/s), (Tad. 30).

Tab. 30. - bpoj 00uxa 3a odpeheHe Kaace npotTuyaja
Jusma y Ilpujenoay (1925-1985).

Tab. 30. - Number of years for definited class of discharge
of the Lim river (Prijepolje) in the period 1925-1985.

Knaca 40-50 50-60 60-70 70-80 80-90 90-100 100-110 110-120 120-130 130-140
Bpoj 1 4 11 20 7 10 3 2 2 i
o 1.6 6.6 18.0 32.8 11.4 16.4 5.0 3.3 3.3 1.6

3a pexum JlMMa 3HavYajHO je H TO WUTO oIapeheHu mnpo-
THIAjH Tpajy BpeMeHCKH [y’Ke Hero Koa Apyrux peka. To
omoryhaBajy cHexHe mnanaBuHe, OGorara HsmaH (xpac) ® Mano
ucnapasatbe. [[HeBHH TpPOTHIAJH H3HAI BHIIEroIHIUKEr Tpajy Yy
romuuu 160 (43,8%) mama, a wucrnonm 15,0 m3/s (cpemmwe romuiuma
Manma Boma) 360 mama. Ilpornuaju msnan 100 m3/s Tpajy oxo 110
maHa, a uaHaxm 50,0 m3/s 240 mana. Boma Tpajalha TpH Mecella je
113 m3/s, wect meceun 68,0 m3/s u meeer mecenu 39,0 m3/s.
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Hajmamwa Boma ua Jlumy je 7,40 m3/s; ocmoTpena je 1978.
rormuue. [lo uvecTnHH jaBibara je II3y3eTHO Majla Bola, jep
cy cBe npyre maine Boie 3HaTHo Behe on me. Ciemeha rommma 1o
BeNuYHHN MHHHMalIHOr mnpoTHuaja je 1985. (10,2 m3/9 u 1946.
(10,8 m3/9. BeposaTrnoha npotnuaja on 7,40 m3/s je 99,8%, us
yera IpOM3IIAa3M [Ia je TO HCTOPICKH Mana Boja, I akKo ce, Ka-
KO CMO paHHje BHJENH, [CTOPHCKa Cpellbe roguiliba Boma Ha JlH-
My (Q<42,5 m3/s) Huje nojaBnna y mnpoyuaBaHoM nepuony. Hajy-
yecTajlje Maie Bolue cy y kiacu oxn 12,5-15,0 m3/s, y kojoj je 25
rogmnHa, a 3arum on 15-17,5 m3/s ca 14 romuHa. 3aHHMIBLHBO je,
na je y HajBmaskHujoj 1955. roomHm, MHHHMAIHH TOIHULIILI PO~
Tinuaj 6uo 42,9 m3/s, OpUGIHIKHO KOJIHKO je OHO cpedtbe TonHII-
I npoTuLaj HajcywrHuje 1943. (43,6 m3/s). Mame Bome ce peTko
jaBmbajy y suMy H rmnpoiehe, a BeoMa 4eCcTO Kpajem neTta i Yy je-
ced. CenteMm®ap je ca 19 ronmnHa nojaBa H3Y3eTHO MallllxX BONa, a
NOTOM aBLCycT H okTobap ca mno 15 nojapa. Y 6l-romuuireM Ie-
pHOLYy, Malle Bole HHCy 3abenelkeHe OI MapTa [0 jyHa, a Yy Je-
neMbpy, janyapy u ¢ebpyapy je 2-3 TakBe IIOjaBe.

Maxkcumainne Bome Ha JInMy H3asuBajy uvecTe NOBOIMWE H
nocienuua cy jakHX <pPOHTANMHHX KHIUa KOMOHMHOBaHHUX ca
TonmerweM cHera y nponehe. Hajseha Boma Ha Jlumy je Suma 1979.
ronuHe, kaga je y Ilpujenomy wuamepeHo 1236 m3/s U oBa Bona
ce yBpaja y HCTOPHCKe MaKCHMallHe BoHe, jep je majnexo Beha Of
paHUje IOjaB/hbeHIX Yy OKBHpPY O6l-romHuimer OCMOTpPeHOr TIepHola.
Bpno Benmka Bomaa je Ouma 1927. Tama je xopuTtom Jlima Texno
1080 m3/s, a sabBeneskeHo je ykynHo 14 rommHa ca Qmax Behum
om 500 m3/s.

Benuke Bomne Ha Jlumy ce Hajuewrhe jaBibajy Yy Iellem-
Gpy, amnpully, mapTy Hu HoBeMOpy. Ckopo jenna Ttpehuna mnoja-
Ba Benukux Boma je y nponehe. Cpenwa Benixa Bola Ha Jlnmy je
464 m3/s ca xoedbunujeHToM BapHjauuje onm 0,42, KojU je CKOpPO
nBa nyrta Behwm onm koeduuHjeHTa BapHjalije cpedmhe FOXHWBHX
BOJIA.

Benuka Mopansa

Benuxa MopaBa je Hajseha momaha pexa Peny6nuxe Cp-
ouje. IbeH npocTpaHH CJAHB Yy LelIHHH Y3€B, IMpPOCTHpPE Ce On
HajUCTOUHMjHX, HAajjyKHHUjUX H HajsalalHUjUX TpaHHLla Penyodnn-
ke. 3aysuMa 43% noBpwHHe mweHe TeputTopHje. IloBpuimHa cnuba
Benuxe Mopase je 37444 km? ca cpemme HaIMOPCKOM BHCHHOM
cnuBa on 622 m MehyTuM, nocie npesohema JesaBe, NOBpLIMHA
cinuBa 1mosehana je Ha oko 38000 km?2. Bennka MopaBa je cpenmbe
H3JalllHa peka Halle 3emibe. BomonpuBpeOHH NpoOIeMH Yy HEHOM
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cnnsy cy ©6pojHn 1 pasHosbpcHu. Ha melloj TepHTOpHju JKIBeO je
oKO 3,5 MuJiHOHa cTaHobHMEka (nocime nonuca us 1981) ca rycri-
HOM HacesbeHoCTH BehoM of npoceka 3a 3emivy (87 craHoBHiKka/km?).

Y mnpodunny Jbybuuenckn Moct kKoju je oOGpahben y oBoM
paly, noBpuiHa ciauBa Bemuke Mopase je 37320 km?, oy
uHa Toka 180 km, cpenrma HagMopcka BHCHHa cinHsa 622 m Xn-
ApOMOWKH HH30BII Ha Bemukoj MopaBn dopmupann cy on 1931
no zakmbyuHo ca 1990. ropunowm. Ilpocevan mpoTnuaj Tor rnepuona
je 238 m3/s, ca crneundHUHHM oOTHUajem on 6,38 1/s/km2. Osa
KOJHJIIHA OHila O [JOBOJbHa [a 3a0OBOJBH HajoOCHOBHHje moTpede
cTaHOBHHUITBAa Yy BoOu. MehyTuM, BHUXOB pacrnopen y TOKY [0~
miHe je Beoma Hemopossan (TaG. 31). Hajsehu neo Te Bome, OKoO
80%, nporexHe MopaBoM y BHIY NOOIUIaBHUX Tajlaca, Hajueuthe y
HepHOLY MapT-Maj. MakcHMalHH{ NPOTHUAjH CY ILOCTHINH Bpem-
HocT ox npeko 2300 m3/s. Jeman on HajTexux mnpodiema y CHH-
BY je mojaBa mnoraBa. OO CBHX eleMeHTapHHX HEenorola Mnocien-
IbHX CONHHa, IMOMNaBe Cy OCTaBJballe HajTerke MOCIemHILe.

Ta6. 31. - Cpedise meceunu u 00uwru npotuyaju Beauwxe
Mopase (/byouuescxu Moct) y nepuody 1931-1990.

Tab. 31. - Mean monthly and annual discharge of the Velika
Morava river (Ljubicevski Most) in the period 1931-1990.

I II III v v VI VII VIII IX X XI X11 Ton.

Qs 241 359 446 426 347 247 1583 94 88.7 104 150 202 238
Cv 0.60 0:.60 0.48 0.53 0.55 0.55 0.61 0.77 0.68 0.90 0.81 0.79 0.30
G 145.0 215.0 214.0 226.0 191.0 135.0 93.3 72.4 60.3 93.6 121.0160.0 71.4

Y3 HeroBOIbaH BpPEeMEHCKH pacIlopeli BOJa, HAIlOBe3yje ce
H HejeoHaK TIPOCTOPHH © BUCHHCKHU. [lo3HaTte XHUOPOIOUIKH
apunHe o6mxactn cy y Ulymanuju, jyxkuoj Cpoduju, Kocopy, rne je
CrrellHpHYHH OTHIIA] IO INMpaBHAY OKo 5,0 1/s/km?, nox cy HewrTo
nosehana oTrHuama y I[{oHHUWABIBY, HcTouHO] CpOHjn M IenoBHMa
jyrosananHe Cp6uje Koju mnpHmanajy ciupy Benuke Mopase. Ty je
criequdUYHH oTHHA] oko 10 1/s/km?. O BHCHHCKOM pacrniopeny
BOIla MOKe ce HCTOo Tako pehn ma je HemoBobaH, U Ha je y Cy-
UITHHH acHMeTpHuaH. HM3Han cpenme HaIMOpPCKe BHCHHEe CIHBa
(622 m), oBpazyje ce oko 170 m3/s (71%) Boma, ucnonm Hsr, Qi=69
m®/s (29%). Bucuncku KoepHUHjeHT acCHMeTpHje IMpoTHlaja je
Ka=2,44 [Ornorxomuh M. 1987].
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Beninka MopaBa je peka ca HajBehuim kxomeBarbiimMa I11po-
THuaja. lonuuimll  KoedIHIIIjeHT BapHjaluje Inpenmadl y OO~
Hocy Ha npyre sehe peke CpGuje. CaBa Y Cpemckoj MurtpoBHLU
nma Cv=0,20, Opuna 0,20, JIum 0,23, a Benmuka MopaBsa 0.30. To
YCIOBJbaBa KOHTHHEHTAHI peXHUM IakaBHHa, BeIIKO lCMNapaBame
H NIyBHO-HHBaJdHH pexuM Benuke Mopase, anu n BehiHa IbeHHX
MPITOKA KOje Cy Ca BHCOKHM BpelqHOCTIIMA KoedHIjHjeHaTa BapH-
januje, wunp. Jlemenuua wnma Cv=0,58. MeceuHn KoedpHIHjeHTH
BapHjaHje npoTiilaja cy HajsehH y OKTOGpY (0,90), a nHajMamwIl y
Mapty (0,48). OHII Ccy Yy CyHpOTHOCTH ca HajBehHM 1 HajMamHM
npornmajeM, Koju cy y mnpouehe (mMapr, anpum mu JeTo (aBrycr,
cenrtem Bap).

M npoMeHIbUBOCT IMPOTHIaja MpeMa [pOCEYHOj BPEIHOCTH
je Bennka. CraHpapOHa IeBHjalliijja ce Yy TMNOjedHHIM IeJIOBHMa
roiinHe . TpHOGJMKaBa MEeCEeYHHUM BpeIlHOCTHMa npoTHILaja,
HIIp. Yy OKTOGpy, HoBeMOGpy u neuemopy. U ako je Hajeha Yy
nponehHHM MecelliMa, HIAK je OHa Ty TMpOLEHTYyajlHO Makka Y
OIHOCY Ha HNeTHO-jecee Mecelle. Y TOOHWIbBO] BpPeldHOCTH, CTaH-
napiHa IeBHjanuja je 71,4 m3/s. OBaj ce momaTak Mopa HMaTH
y BHILY ako ce Bone Bennke MopaBe KOpHCTe 3a BOJOCHaGHeBame
I XHOpoeHepreTCKo HCKopHlIhaBamwe, jep cTanmapiHa HOeBHjalHja
ynau 30% npocevyHe FoOHUIbe BPEeOHOCTH.

Huxnuuynocr orHyama nepuoma 1931-1990. roamnna. -
360r uecTHX M HalJIHX MpOMeHa IpOTHLja, MOCToje OHUTHH]je pa3-
nuke maMmehy nNojedlHHHX TepHoha yHyTap Buueroguumer. IIpo-
ceyaH mpoTulaj o6paheHor mnepnona je 238 m3/s, nepHopa
1951-1980. rommuHe 257 m3/s, u 1951-1990. ronune 247 m3/s. OcuMm
yTHIlaja pacrnopela MagaBHHa H OPYTHX (U3HYKO-TeorpadCKux
dakTOpa CilIBa, Ha OBe pasjMKe YTHYY H IIpOMeHe KIHMaTCKuX
KapaKTepHCTHKa, HIp. y nochenmux 20-25 roguHa magaBHHE CY
HarnalueHe Ha JeTHY MOINOBHHY TOIHHe, Kala je HCIapaBalbe
BENHKO, a yMalbeHO OTHIlale y 3HMCKOj MOIOBHHH TOAHHE, Kala
je ono HajBehe.

IleceToroguiumpn nepuon Bennke MopaBe 3HaTHO OO~
cTynajy, Kako OIHOCOM H3Mehy mHX caMHX, Tako H IpeMa
cTaHOapiHoj BpemHocTH. Y BehnmHH [neleHHja, OTHLama CYy 3Ha'u-
ajHo Beha mam Mmama on npoceka (1a6.32). IlpBa u npyra neneHu-
ja MMajy NpHGOMIKHO HCTO OTHIAKe, KOje Ce OI IIpOoCeKa pasii-
Kyje 3a oko -4,0%4, mox je, mehyrum, Tpeha peuneHuja 3HATHO
BoOHMja, NpHOHIKHO 15%, Kao M LIecTa (1981-1990) ca oncrymnamem
onm -8,4%. U 20-rognumn nepuonu Ha Benmkoj MopaBn He Mopa-
jy yBek pma OyIny MepHIIO OlleHe pe’KHMa pekKe, jep ce U TY jaB-
mpajy. Behe pasnuke. Hmop. mepmonm 1951-1970. je 3sHaTHO BOIHHjH,
IOK Cy HOpyra OBa NepHOIda Ca MatbhHM OINCTYyIamliMa.
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Tab6. 32. - Odcrynana 10-100uwnux u 20-100UUHUX
HU308a 00 BuweoduwWrHer npocexd.

Tab. 32. - Deviation 10 and 20-yearly series of many
yearly averages.

DeueHuja Qs DQ(%) [Heuenmja Qs DQ (%) 20 romuna Qs DQ (%)

1931-1940 229 -3.8 1961-1970 244 2.5 1931-1950 229 -4.0
1941-1950 228 -4.2 1971-1980 253 6.3 1951-1970 259 8.6
1951-1960 273 14.7 1981-1990 218 -8.4 1971-1990 236 -1.0

Kao sakipyvyak Morao 6M Ha cledu Oa CBe HH30Be Ha CTa-
Hunama Benuxe MopaBe W BeHHMM IIpiTOoKaMa Tpeba TecTHpaTH
U YTBPIHUTH HHXOBY MEPOIABHOCT, Kako OH ce JOHeJla OlleHa, Oa
A OHHM MOry na Oyny ynorpebiheHH 3a NpoyuyaBame peHnMa pe-
Ke, HIn kKopHuhewe TakKBHX JMollaTaka Yy peulaBamy OpoOjHHX
BOOOTMPHUBpeNHUX TipoGnema y cnuBy Benunke MopaBe M mweHHM
nNpHUTOKaMa.

AKO oOOeHHMO YKYIIHY penpeseHTaTHBHOCT Husa 1931~
1990. rommHa mNpHMeHOM paHHjHX HAaTHUX MeTOona, HIIp. ToMohy
cpelme  KBaldpaTHe  rpelike  BHIIErOIHLIBET OTHILaH:a Koja
usHocH 3,8% u rpelike KoedHIHjeHTa BapHjallilje JHja je BpPEILHOCT
9,5%, oHOa MOKeMO Ha 3aKby4dHMoO pna o6e BpPEeINHOCTH Jeke Y
rpaHHUIlaMa IO3BOJbEHHX OACTYIMakha.

Krnacudpnraynja romHHa no BogHOcTH. - Kao u 3a npep-
XOIHe peke, U 3a DBenuky MopaBy cy c¢Be roguHe IepuHoja
1931-1990. TecTupanHe 1 yTBpheHa HBWHXOBa BOIHOCT, NpuMemnyjyvhn
HCTH ITOCTyIak kao 3a lywHaB um npyre peke. Ilpema Toj adanusnu,
Ha Benukoj MopaBu je HajBehm ©Opoj romnuHa cpenme BOILHOCTH
(31), unju cy ce npoTHUaju KpeTall Yy rpaHulama og 176-275
m3/s (raG. 33). CBaka Hpyra rogHHa je y I[IPOCEKY cCpelllhe BOO-
Ha, LITO Ce IOKJalla ca pacliopeloM OTHIIamka Ha BehuM pekama y
Cp6uju (Capa, [Ipura, Jum). Ilocme rommHa cpegrme BOIHOCTH,
HajOpojHHje Ccy BOOHe TOIHHe ca HNpoTHLajeM on 276-375 m3/s,
ykymHo 16, mpema 8 cywnux (136-175 m3/s). Beoma BomHe
(376-525 m3/s) u Beoma cyune (1126-135 m3/s) cy y npu6nuxkHo
uctom omHocy (3:2). KaTactpodanHo cywna ca Q < 125 m3/s u
kaTacTpodanHo BoaHa (> 525 m3/s) ce Hucy I0jaBHJIe Yy HH-
CTpYMEHTaJIHOM Ieplony, Mana je 1955. ca Qs=515 m3/s ma rpa-
Huuy wusMehy BeoMa BomHe H KaracTpodanHo BomgHe romguHe. C
o63upoM Ha Behy 3acTynmeHOCT BOOHHX Y OJHOCY Ha CyUIHe
rofivHe, 4YHjH je pacrnopel CKOHIEHTpUCaH Ha nepuon 1940-1984.
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rooyMHe y HapenHIM roailHaMa MornHd ©OH [a oueKkyjemMo [naby
ojaBy CYWHHX TIOIHHa, Koje je mnorBpheHo ca Behum ©OpojeM
MaJIOBOIHIjIIX Troluia ox 1985-1990. romuHe.

Ta6. 33. - Pamuparwe 100ura no 8odnoctu  Beauxe
Mopase (/bybuuescxu Moct) y nepuody 1931-1990.

Tab. 33. - A ranking of the years in their watery of the Velika
Morava river (Ljubicevski most) in the period 1931-1990.

BonHoct ropmuHe IlpoTuuaj I oom u H e Bpoj
rooMHa

KaracrtpodpaaHo
cyllHe <125 0
Beoma cyuHe 126-135 1933, 1943. 2
CyurHe 136-175 19234, 1939, 1945, 1949, 1950, 1951,

1968, 1983. 8
Cpenme
BonHe 176-275 1932, 1935, 1936, 1938, 1946, 1947, 1952,
roouHe 1953, 1957, 1959, 1960, 1961, 1964, 1965,

1966, 1967, 1969, 1971, 1972, 1973, 1974, 31

1977, 1978, 1979, 1982, 1985, 1986, 1987,
1988, 1989, 1990.

Bopnue
rofuHe 276-375 1940, 1941, 1942, 1944, 1948, 1954, 1956,
1958, 1962, 1963, 1970, 1975, 1976, 1980, 16
1981, 1984.
BeomMa BomHe 376-525 1937, 1955, 1956. 3
KartactpodanHo
BOLOHE >525 0

I[To cpenmwe rooHiUImeM MNOPOTHILAjJY HajBOINHHja ToOaHHA je,
Kao 1wITO je HaBemeHo 1955. (Qs=515 m3/s), a 3a mwom cruemde
1937. (427 m3/s), 1956. (371 m3/s), 1944. (356 m3/s), 1970. (347
m3/s). Mocire 1980. romuHe Ha Benukoj MopaBu Hucy 3zaGenekeHe
ronuHe ca mnpotuuajemM sehuMm on 300 m3/s, Mama je y 60-
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FOMMLIbEM MepHony 61mo 12 TakBlx roguHa. OHe cy yrilaBHoOM Guie
pacniopehene na mnepuon npe 1964. l'onmnHa ca HajMawHM NPOTH-
majem je 1943. (131 m3/s), satum 1933. (135 m3/s) u 1950. (136
m3/s). Ha Benuxoj MopaBu je 6uno ykynHo 20 romuHa ca Ipo-
THIajeM MamHM  of 200 m3/s. Ilopehemem pacriopena OTHILalba
Benuke MopaBe ca Jjpyrum pekama y CpOuji, 1nocTtoje pasilke y
ToMme. Ha CaBu cy Beoma cyuwHe 1946. u 1949, na [puuan 1982,
1983, a na Bemnuxkoj MopaBu 1933, 1943. Beoma BoaHe Ha MopaBH
cy 1931, 1937, 1955, ma Camu 1937, 1940, 1955, 1970, a na [punn
1937, 1955. akmne, camMo cy y kKoumHOouHIeHnuju 1937. u 1955, kao
nBe KapaKTepHCTHYHe FOJIHe, KOje ce Kao BeOMa BOJIHe IiojaB-
bYyjy Ha BehHHH peKka IPHOMOPCKOI CJHBa.

YecTnHa jaBsbarba TOOHUIBHX H HOHEBHHX IporHpaja. -
[MonenoM rooHIUKIX MpPOTHILAja Ha Kilace ol no 25 m3/s, Hajue-
whr npornuaju cy om 150-200 m3/s u 200-250 m3/s. Y o6a oBa
cnyvaja, ykymnHo je 30 romuua (50%), a 3a mHMa clelHu Kiaca Ol
250-300 m3/s (13). Hcmom 250 m3/s, y 60-romuuimem IepHOLY je
47 romuHa, a camo 13 usnanm 250 m3/s. U oBa aHamM3a Mokasyje
Oa Cy CYIWHH HOepHOoNH IyjKer Tpajama, alli Cy HacCylpoT TOMe,
MOINaBHU Tajlacu dveurhn n kKpaher Tpajama.

YuecTaloCcT U Tpajame cpelilbe JITHEBHHX IIPOTHIaja je Heul-
TO QOpyruuje y oOHOCy Ha cpenme ronuuimwme. HajyuecTanuju
IHEeBHH NpOTHHAju ¢y y kiach mo 100 m3/s, 128, a szarum Ta
3aCTynJbeHOCT omnalda, na omx 100-200 m3/s umamo 94 OaHa, O
200-300 m3/s, 56 mana m oxm 300-400 m3/s 28 mamna. Ilporuuaju
om 1300-1400 m3/s ce nojaBe MNpPOCEYHO jedHOM Yy TOOHHH, IOK ce
Behn r1porHuaju Takohe mnojaBe jenHoM, anu cy Kpaher Tpajama
on, 24 wuaca [dyHaiickas komuccus, 1965]. Hajmamu nporuuaj Ha
Bennkoj Mopasu om 25,0 m3/s Tpaje cBux 365 maHa, a TpPajHOCT
BehuxX TpoTHIlaja ce cMamyje, HIIp. NHeBHU NpoTHUaju wusHan 100
m3/s Tpajy 237 nawa, npeko 200 m3/s 56 mana, 300 m3/s 28
oaHa, HTIO.

3a pesxuM Bennke MopaBe Beoma je OHTHO Oa Cce Mpo-
y4de BonocTajiu. 300r BeIHKHX TI[pOMeHa KOpHTa, HHBOH BoIOe
ce MOry CIIyCTaTH HMIHM H3Iu3aTH, 0e3 o03upa Ha TIPOMeHY KOIIH-
ypHe Bome y penH. OcUuiallije peyHOr JOHa y OIHOCY Ha jeIHY
CTaJIHy TaudyKy MOry Ja H3Hoce H mpeko 1,5 m. Moxe ce pehn oma
Ccy HpOMeHe BOIOCTaja BIIIe Be3aHe 3a IIPOMEHY peYHOr KOpPHTa,
Hero 3a IIpOMeHYy BJIAKHOCTH roauHe. KpuBa Tpajatha BomocCTaja
nokasdyje mna BomocTaju H3Hal 100 cm Tpajy HOpakKTHYHO TOKOM
nene roguHe, naHan 200 cm 230 mana, 300 cm 100 pana.

BeposBaTHoha BeiankHx Boda. - Benuka Mopaba je peka ca
HajBehoM U4eCTHHOM fMoNNaBa Yy HallOj 3eMJbH. JY TIepHONyY [0
1967, nanuBama BOOa H3 pPeYHOr KOPHTa Cy ce morahama y Ipoceky
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cBake npyre romuHe. Hajseha Boma y nmepuomy 1931-1990.
ronnHe ox 2355 m3/s ocMorpena je 1963. rommuHe. Hanpojene cy
jouwr Tpu rommHe ca Qmax Behum om 2000 m3/s. To cy 1955,
1958. m 1965. rommHa. YkynHo je 13 rommHa ca BenHKOM BOIOM
Behom oa 1500 m3/s. Hajyuectanuje Benuke Bome cy 6uiae vy
nepuony 1954-1965. ¥ cBakoj on THX romuMHa OHIIO je BHUIE [O-
TJIaBHHX Tajlaca Ca pa3opHUM MOejCTBOM, Kaja Cy TIMpHBpenH Yy
ITomopaBmy HaneTe HajBehe wreTe y nocinepatrHoM rmepuony. Be-
JHKe BOJe u nomiaase y nonuuu Bennke MopaBe ce jaBmbajy Ha-
jueurhe y mnpomehe u kpajeM aume, yKynHo je 3aBeneskeno 30
TakBHX FONIHa, NOK Cy y jyny, aBrycTy U cenTemMOpy OHe BeoMa
peTke.

HcTtopncke MakcumanHe Bode Ha Bemukoj MopaBu ce Hucy
nojaBuile y ocMmoTpeHom mnepuony. o cama Hajseha Boma om 2355
m3/s je BepoBarHohe 2% (50 romume). U Opyre BepoBaTHE
BeHKe BOLEe HMajy Bellke BpenHocTH; 100-romuuima BelHka Bona
je 2520 m3/s, S00-rognumma 2800 m3/s, a 1000-roguiuma okKoO
3200 m3/s THHcTHTYT 32 Bomonpuspeny “J. Yeprm™, 19781. IMojara
OBHMX BOJa MoOrvla OH Ha ce oveKyje Yy HapenHHM TIONIHaMa, Her-
ne y npsoj meueHuju 21 peka. OcumM mnporHuaja, Ha MopaBu je
3HAYajHO MPOYYHTH. BepoBaTHOhy BoOpoOCTaja, jep ce NporHosa M
yosoperma Besyjy 3a MOOnaTKe O BOJOCTajuMa. Y BpeMe penoBHE
onGpaHe oOp MoOINTaBa, oOpraHusyje ce cayx6Ga Koja Ha MeHHM
INIABHHM IIYHKTOBHMA OCMaTpa II KOHTPOJNHIUIE KpeTalhe BOMO-
CTaja, KOji ce HCKasyje y cm, ajll H y aIllCOIyTHHUM kKoTama. Tako
je y nepuonmy Ge3 mnojaBe nema, MakcHManHH 100-roOoHIIbH BOJIO-
craj Ha xorn 81,35 m, SO-romnwmu Ha 81,10 m, 20-romHuIBH Ha
80,80 m. 3a BpeMe sarymema on nena, oBH HHBOH MOI'y OHTH H
BHLIH, [1a C€ KON [aBala YII030perma O TOMe Mopa BOOHTH pavy-
Ha. Taxohe, Benuka MopaBa y JbyGuueBy je mom ycmopom [IyHa-
Ba, LITO Ce& HapO4YHTO OJlipa’aBa Ha MaKCHMaJllHe BOIOCTaje H TO
mocie H3rpanmwe akymyinayuje XE "Beppan"

Mamae Bone. HajmMawu ocmorpenn mnporuunaj na MopaBu
je 25,0 m3/s. Te konmuumue HHCY HH IMpHOIHKHO IOBOJbHe fa
3amoBosbe CBe MoTpeGe 3a BONOM y BpeMe Kama Ce jaBibajy M Ka-
Aa KX 4YOBeK HajBHlle KopucTH. Cpelma TroOHlUbba Majda BOHa je
52 m3/s. MuHuMamHI npoTHuaju Ha MopaBH ce jaBibajy y JeTo
UK jeCeH, a MaJlOBOAHU MNEPHONH y MaKCHMYMY MOI'Y Oa Tpajy
H 100 TpH Meceua. TakBHX clyuajeBa je HajBHILEe GHJIIO y I1ociep-
aTHOM Iepuomy, Hrp. on 1949. mo 1960. rommne. HcTopucke wmame
Boxe Ha MopaBH ce HuCy mnojaBuile Yy oGpahuBaHoM mepuony.
IleneceTorogHumn HHCKH BomocTaj je Ha kKoTtu 74,35 m, a
100-ropuumu Ha 74,25 m, WTO je mameko HHXKe OO TpOCevyHOor
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Majior BOIOCTaja, Kojii jc Ha kot 75,40 m. Humckn BonocTaj KojH
ce TojaBH IpocevHo jeunom y 20 ropuna je 74,80 m arnconytTHe
pucrne, a 10-romuwisi 75,00 m (101 cm).

MuHHManHE TFOIHUILI  HpoTHUajHu Ha MopaBu jako Ba-
pipajy, ULITO je jeuduM JIleIOM IIOoCIeHILa yTuLLa_.ia YOBER BE
penaTHocTH. KoedwuuujeHar papujalniije Manix Bola je 0,40, a.y
MeceuHHM BpenHoctuma onu cy sehnm om 0,70. Mana Boma Tpaja-
wa 30 maHa je 63,0 m3/s.

BepoBaTHe Malle rofuiirme BoIe HMajy Takohe jako HICKe
ppenHocTH; 100-ronuurmsin  MHHHMAIHH NpOTHILa] HIKH je 0,1'1
arniconlnyTHo ocMoTpeHor (25,0 m3/s). MIH—IHM%IIHH [IPOTHILA]
koju ce mnojasu jenHom y 10 rommuHa je 40,0 m°/s, 20 ronuHa
35,0 m3/s u 50 romuua 30,0 m3/s.

Kama ce rosopH O peHMy MalilX Boja, Mopa Ce YBeK
MMaTH |y BHIY HHXOBa BHCHHCKa oOCHIJlallija Yy  pe4YHOM
KOPHTY MNOI YyTHIajeM 3acHNalma I TMponayOibHBarka €pO3MBHUM
MaTepHjaJoM, LITO je Ba’jkKHO Ca acleKTa ako Ce BOIEe KOpHCTe 3a
HaBONWaBalbe, HIIM YTHUYY Ha IIpOoMeHY HHBOa NOI3eMHHX BoJa €
KojuMa cy oHe Hajueurhe o XHIpaynH4Hoj Besu. lIpema HCTpa)
nBatbliMa y nepuony 1954-1982. [Onoxomuh M. 19871, 1;013pu11-ma
npoTHHAjHOr Tpoduna 3a BopmocTaj on 100 cm je 70 m* y 1954.
ronnun 128 m? y 1972. a 180 m? y 1982. ropunu. Jlakme, 3a HCTH
pondocTaj, MOBPIIMHA MPOTHLUAjHOr NpodHia MalHX Bomda Y Iby-
duueBckoM MocTy mnoBehada je 3a HenyHux 20 roamHa 3a CKOpO
TpH NyTa, H3 dera MpOI3HNIa3H Ja ce KopnTto MopaBe 4YHCTH OX
CyBHIIHHX HaHoca. Ha oBO yTH4Ye H 4YoBeKk KOpHUIhemeM NMecka u
LIFPYHKa Y TI'paheBHHCKe CBpXe.

3 anogagHa Mo pasa

3arnagHa MopaBa je Behum Bopgorok CpGHje Koju IOTHYE
M3 EeHOr 3amajHor H jyrozamagHor peina. JYHOCH Yy Benuky
Mopary 124 m3/s Boma, na je oHa rmo Tome Tpeha Mo BemuuuHH
peka neHTpanHe Cp6uje (mocne [pune u Benuxke Mopase). Xu-
IpPOIIOIIKH MOJMAalH Ha pelH ce OCMaTpajy M Mepe Ha HeKOJIHKO
npoduIa IpaBHIIHO pacrnopeheHHX oI eHor mouveTka y Iloweun-
KOj KOTIMHHM »o cacTaBa ca JyskHoM MopaBom kon Cramaha, rmue
je moBplUHHa WeHOr ciuBa 158350 km?2. Hajoyska ocmaTpaiba Cy Y
I'yrajbckoM MocTy, KOjU Ce Haja3d Ha HCTOYHOM OOOMY TOMEHY-
Te KOTJHHE, ONHOCHO IpHGINKHO Ha MeCTy rHe peka ylasn Yy
OBuapcko-kabnapcko cyskeme. Ty ce ocmaTparma oGaBibajy Hemnpe-
KkunHo on 1927. rommHe, Tako Ha je H Ha OBOj CTaHHIM oOpa-
zopaH 60-ronHUIBH HH3, 3akipyuHo ca 1986. rommuom. IIpoceuan
NpoTHLAj peke y HaBemeHoM nepuony je 31,1 m3/s, ca cneyudu-
uroM wusmainHouhy camsa om 11,6 1/s/km?2.
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Cpenme MeCedyHH TIPOTHUAJH Cy Y GYHKUHjH MHOMMX &u-
3n4Ko-reorpadckHx TIapaMeTapa CJIiBa, HajBHIIe Kpaca, KOjH je
OO0 NoMeHyTor npoduia 3acTtymnibed ca 26%, and M HewuTo noseh-
aHUX IMadaBiiHa Yy 3alnalloj 30HHM MiIahHX BeHaUyHHX IMIIaHHHa, rie
je mwen cnnB pasBHjeH (TaG. 34). Cpemme namaBHHE Yy CIHBY Cy
874 mm, uncnapaBame oko S00 mm, a BucHMa oTruygaja 374 mm.

Ta6. 34. - Cpedne meceunu u 1w0duwru npotuyaju 3anadwue
Mopage y I'yiancixos Mocty y nepuody 1927-1986.

Tab. 34. - Mean monthly and annual discharge of the Zapadna

Morava river (Gugaljski most) in the period 1927-1986.

I I  IIT IV \'/ VI VII VIII IX X XI XIT Ton.

Qs 27.5 43.4 56.0 51.4 46.9 31.6 20.9 13.0 13.2 17.1 23.1 29.4 31.1
Cv 0.48 0.610.46 0.54 0.66 0.65 0.71 0.88 0.72 0.93 0.76 0.57 0.28
c 13.2 26.5 25.8 27.8 31.0 20.5 14.8 11.4 9.5 15.9 17.6 16.7 8.7

Hajpehn cpenibe MeceuHH OpOTHIjH cy Yy nponehe u kpa-
jem sume, xama cy Behn om 40,0 m3/s, a y IeTHO-jecemhM
MecelliMa MamH cy on 20,0 m3/s. Kao u Ha IPYTHM OKOJIHHM
pexkaMa, npoTuuaji 3ananHe MopaBe cy jako npomeHspusu. [loc-
JenHIla Cy IIOJIoXKaja CIHBa, mweropor oO0JHKa H pa3BHjeHe pevHe
mpesxke. Hajseha komebGama cy y okToGpy, aBrycry H HoBeMOpy, a
Hajmara y nponehe n 3uMmy. KoedbuuujeHar Bapujaluje ToIHUIELHIX
nporuuaja je 0,28, mamu je Hero Ha H6py, a Behun Hero ma Jlumy
n Jlpunn. IlpoMeHIBHBOCT mpoTHIAja Yy OINHOCY Ha [POCEYHY
BPelHOCT Ce HEeUITO pasnHKyje, OpojHe BpPeIHOCTH CTaHIapiHe
IeBHjallhje cy HajBehe y MeceuMMa Kaoa cy M NOpPOTHILAjH HajBe-
hu, wmehyTuM, npoueHTyalHa onactynaka cy Hajseha y Bpeme
HajMabkhHX BOJIa, HIIPp. Yy aBryCTy H OKTOOpY, Cpelimhe MeCevyHH
NPOTHUAJH Cy NpHOIHMXKHH CTaHIApPIHOj OeBHjalMji, NOK Yy MapTy
ynHe S50% cpenibe MecedyHOr MPOTHIAja.

I ukauyrnocr oTHUama y nepuony 1927-1986. romupna. -
Heceroronnumbi npocey Ha 3ananHoj MopaBH BHuUIe BapHpajy,
Hero Ha M6py, nnu [punu. IIpBa nmeuenuja 1927-1936. uMma Mamax
oTHLawa oI 9%, npyra (1937-1946) Buwak 3a 15%, Tpeha (1947-1956)
je cywnnja sa 5,7%, a uverBpra (1957-1966) 3a 7,7%, mox cy nmnera
(1967-1976) u wrecta (1977-1986) Bonnuje sa 6,1% u 10,9%. Ckopo
cBe pneneHuje mMajy Beha HIH Mama ONCTyNaka O NpoceKa H
npejase HO3BOIbeHY TpaHIILy, WTO je pehu ciaydaj meBy apyrHm
pexama y Cpbuju. 3aTto ce OeceTOrOMUIIKLH NpOCEUH Ha 3alamfHoj
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MopaBil He MOTY YBEK Y3CTH Kao MepOJaBHIl 3a unsy4vapaibe pex
uma pexe. MehyTiim, 20-roamunmsu [IpoceLit y HCTOM OpHOCY ce
3HAaTHO Malbe pasinuKyjy, Ia ce Hszabpada TpH TakBa Illeplona
cMaTpajy perpeseHTaTHBHIIM.

Paprupare rogHHa IT0 BOOHOCTH. - AKo ce CBI TOIMUIILI
nmpoTHIIajil  HU3pa3e Pearson IIl raspodelom, a romune 60-r0-
OUUIer [epHona KIacH@UKyjy IO KapakTepy IbHXOBe BONHOCTH,
oHOa je yKymnaH 6poj cpemrme Bomuux (25,1-35,0 m3/s) 32, cyu-
anx (20,1-25,0 m3/s) 11, Beoma cywHnx je 3. BomHux roamnHa je
11, Beoma BonHuX 3. KarTacrpodanHo cyliHa ca Q<15,0 m3/s u
kaTacTpodainHo BoaHa ca Q>60,0 m3/s ce HHCY nojaBuie 3a noc-
nenmnx 60 ronmpHa, Na ce mBUXOBa I0jaBa MOMKe OYEKHBATH Yy IO~
nmudaMa HapenHor rnepuola. Kao uito ce BHIH (Ta®. 35), nocroju
OpaBHJIHa 3aCTYIJbeHOCT TI'ofdHHAa @O OCOOHHaMa HHXOBE BOINHO-
CTH, HajBHILE je Cpenibe BOLHHX, 3aTHM CYIIHHMX H BOIHHX rOdHHA.

Ta6. 35. - Panupare 100una no godnoctu 3anadne Mopase
y I'yianckom Mocty y nepuody 1927-1986.

Tab. 35. - A ranking of the years in theirs watery of the Zapadna
Morava river (Gugaljski Most) in the period 1927-1986.

BopHoct ropmuHe IlpoTHuaj I'' o m u H e Bpoj
roouHa

KaracTtpodanHo
CylliHe <15.0 0
Beora cywHe 15.0-20.0 1951, 1950, 1953. 3
CywHe
ToOOUHe 20.1-25.0 1928, 1931, 1934, 1945, 1946, 1947,

1961, 1966, 1972, 1982, 1983. 11
Cpenwe
BOOHE 25.1-35.0 1927, 1929, 1930, 1932, 1933, 1935, 1936,
rouguHe 1938, 1939, 1943, 1944, 1948, 1949, 1952,

1954, 1957, 1958, 1959, 1960, 1961, 1962, 32

1963, 1964, 1965, 1968, 1969, 1971, 1973,
1974, 1976, 1977, 1985.

BonHe
romHHe 35.0-45.0 1940, 1941, 1942, 1956, 1967, 1975, 1978,
1979, 1981, 1984 11
KartactpodaiHo
BOJIHE >60.0 0
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lNonmHe cpenme BOMHOCTH ce jaBibajy cBake npyre, BOL-~
He 1[I CyulHe cBaKe lIecTe, a BeOMa CyUIHe H BeoMa BoaHe
ceake 20-Te ronnHe. HajBomHuja romiHa o cpemnme COLHIUIbEeM
npotuunajy je 1955. koja je ca Qs=57,8 m3/s, 1,86 nyTa je BoOImHNja
oIl npoceudHe rouiuHe, a norom cieme: 1937. (57,3 m3/s), ma Tex
onma 1970. ca 46,0 m3/s. Hajcywnuja je 1951. ca Qs=18,2 m3/s
sarum 1950. ca Qs=19,2 m3/s u 1953. (20,1 m3/9). ¥ cuuBy 3a-
nagHe MopaBe H3y3eTHO CYIUHH IepHol je Tpajao on 1945-1953.
roiHHe, NMYHHX 9 roamHa y KojUMa cCpelibe TCONHIUIELI TIPOTHIA]
Huje npenasuo 29,0 m®/s. Y omuocy Ha H6Gap, pacrnopen CYUIHHX
H BJaXHHX TOOHHa HHje HCTH, jep cy Ha HOpy HajcyurHmje 1972,
1943, 1985. Takxobhe, mnocToji uU3BecHa pasiaHKa Yy I0jaBIbUBalby
BlaxKHHUX ronuHa. ITocne nepuopma 1927-1986., mnojaBibyjy ce HaHu3-
MEHHYHO I'OJHHEe cpelibe BOAHOCTH alld 1 cyllHe romuHe. Hmp. 1987.
je ca mporunajem 34,6 m3/s, a 1988. ca 30,7 m3/s. O6e Cy CBpcCTaHe
Yy Cpellse BOoOHe roiuHe, jep UM je nporTuuaj Behu om 25,0 m3/s.

Yecruna nojaBisnBarba KapakKTepHCTHYHHX TIONHINIBIIX IIPO~
THHaja. - YxynHo o6pahernux 60 rommHa CcTaTHCTHYKM je Momae-
JbeHo y Kmace on mno 5,0 m3/s, ma cy IIPpOTHHajH Ha 3alalHOoj
MopaBu u Ha oBaj HauuH paHrupaHu. HajsactymibeHuju cy y
Kkitacu onm 25-30 m°/s, 18 nojaBa mnu 30%, a 3atum on 30-35
m3/s (13). U na 3ananHoj MopaBu npoTuuaju Hajueurhe Bapupajy
oko npoceuHe BpenHocTH (31,1 m3/s), a y BHWHM M HHKHM Kila-
cama BUXOB Opoj onana, Hip. om 15-20 m3/s uMaMmo 3acTynibeHe
caMo [ Be roiiHe, LITO HCTO BaskH 3a HajBHUIy Kiacy on 55-60 mS3 /s.

3a pexuMm 3anagHe MopaBe KapaKTepuUCTH4YHa Cy H Bpe-
MEHCKa Tpajama oJpeheHHX NOpoTHIIAja, HIIP. MOHEBHH npoTHLa-
ju usmHam BHwerognumwer (31,1 m3/s) Tpajy TrooHUllbe TIIpOCeYHOo
oko 120 maHa, mOK NpoTHUaju u3Hax 50 m>/s Tpajy 60 nmana. Ma-
jJje BoOe Ccy HOpMallHO [ysKer Tpajama, OpoTHUaju mcrnon 10,0
m3 /s Tpajy 284 mana, a ucmoxn 5,0 m®/s 360 maHa. 3aHHUMIbHBA cy
H Opyra Tpajara KapaKTepHCTHYHHX NPOTHIAja NpHKazaHUX y Tab. 36.

Tab6. 36. - [Ipewed Ttpajara OdnesHux npoTuyaja 3anadHe
Mopase y I'yianckom Mocty y nepuody 1927-1986.
Tab. 36. - A review duration of the daily discharge of the Zapadna
Morava river (Gugaljski Most) in the period 1927-1986.

Q (m3/s) 200 175 150 120 100 90 80 70 60 50 40 30 20 10 2
T (dani) 4 S 7 10 16 20 26 33 43 60 84 123 187 284 356.2
T(%) 1.1 1.41.8 2.7 4.4 5.6 7.2 9.0 11.8 16.423.033.7 51.3 77.8 100.0
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OcuM roiuulibe KpHBe Tpajalba TNPOTHIIAja, Yy TMpakcH ce
YecTO KOpHCTe H Mecevile KpHBe Tpajaba. Ha ckupgm 11 cy
npocevyHe MeCedyHe KpHBe Tpajara JHEeBHHX IpOTHILaja 3a Hajxjam-
HUjH jaHyap H HajTONMjH jydau. Y jaHyapy, npoTHnaj orx 30 m3/s
Tpaje npoceuno 10 nawna, a y jyny camo 6 nada [Ongoxosmnh Al 1983].
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Cx. 11. - ITpoceure xpuse Tpajarta nporuyaja pexe 3anadme

Mopase (I yiancwxu Moct) 3a nepuod 1927-1977

Sk. 11. - Average mounthy curve duratior discharge of the
Zapadna Morava river (Gugaljski Most) for the 1927-1977 period

Benuke Bome Ha 3amanmHoj MopaBun ce Hajuemrhe jabibajy
kpajem mnpomneha (Maj), kama cy ©H TnomlaBe 4ecTe, Mala je H
debpyap ca BeNIHKOM UYeCTHHOM I[I0jaBa BeINKHX BOIA.

AnconyTHo Hajseha Boma y oGpahuBaHoMm nepuonmy je 1250
m3 /s, ocmorpena je 13. 05. 1965. OBa Boma ce ybpaja y
100-rogunmwe Benuke Bode, H COG3HPOM Ha HWeHY BpeoHOCT yOpa-
ja ce y wucropHcke BelHuKe Bome. [lo BemWYHMHH TOjaBbHBalba
BeJiIlKe BOIe CY OCMOTpeHe H Yy IOpYyruM rodmHama, 1932. (800
m®/s), 1934. (419 m3/s), 1959. (405 m®/s), 1967. (491 m3 /s).
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Mane pome wHa 3anamuoj MopaBu He namajy wucnon 2,0
m3 /s, KOAUKN je ancodyTHH MIHHUMYM H3MepeH CpeIHOM
oBor Beka. Hajcyurnmje romitHe cy y nepuony 1943-1953, xapa cy
sabeneskene u3y3eTHO Male Bomne. Hajuewhe cy y centemBpy, y
xojem je 14 nojasa, u okToGpy ca 12 mnojaBa Mannx soma. OBa oBa
Mecena ydectsyjy ca S0%, omHocHO TmpuGIHyKHO MNONOBHHA CBHX
nojaBa y 60-rominumeM mnepHoxy. Mane Bome ce peTKo jaBibajy
y mponehe, Hicy 3aleleskeHe HIOpP. Y MapTy H alpHiy, a OCHM
TeTHHUX H jecelbHX Mecellll, BeoMa Cy peTke H Yy IpYyrHM Mece-
I[LIMa I'OJHHE.

Y nmorileny MNOporHose pajbux KpeTawa CYLIHHX H BOm-
HUX IepHofa Ha 3apanHoj MopaBH H HWEHHM NOpPITOKaMa BakKH
NpaBHNO Koje je peueHo 3a nOpyre pexe y Cp6uju. CyuwHHjH
nepuon kojiu Beh capa Tpaje HactaBuhe ce M y HapeIHHM TOIH-
HaMa cCa BIlllle [I0jaBa cpelle BOINHHX H CYUWHHX TIOIHHA Hero
BIAXKHIIX, HITO je YOCTaj oM KapaKTepHCTHKa H IJyBHOMETPHCKOL
pexiiMa, jep cy madaBliHe MnoBehaHe y IeTHOj IOJOBHHII T[OIH-
He, Kalla je IliCllapaBalbe BeIIKO, a yMarbeHe Yy XJaIHHjoj 11ONOBH-
HII, Kajga c¢y oTHuamwa Hajseha. Y nocnenwnx 10 romusa
(1977-1986), Guno je uwect rogMHa, YHja Cy OTHIAama OHIIa H3HAI
IpoceyHe, a CaMO YeTHPH ca OTHLAakeM MalklIM Ol OTHUAaMma Yy
MPOCeYHOoj T'OJXNHH.

H 6 ap

Hbap je peka ca penaTHBHO MOYyIUM oOCMaTpalbHUMa BONO-
cTaja 1 npoTHuaja. Hajoyska cy y Paukoj, rme ce o6aBibajy
nymxe on 60 ropmmra. XHIPOIOUIKA CTaHHLA je Ha cTyBoBHMA
KaMeHOr' MocTa, riae je kopurto crabuiaHo, usrpaheHo je ol cTeHa
ca BehuM mnagoM, Tako Ha je CKOPO Yy HENpeKHOHOM IepHomy
Ba)XHjJa jelHO3HavHa KpHBa I[IpPOTHIIAja, OedHHIcaHa ca Behum
OpojeM Meperma H Yy IIPEpaTHOM I IIOCIEpaTHOM IMepHomy.

OcnoBHu xnpgporpadpcku nomanu H6pa y npoouny Pau-
ka cy: F= 6268 km?, ypnamedocT ol yutha 94,3 km, kora 0"
ocmaTpama 394,10 m. Cpenmwa HamMopcka BHcuHa ciauba je 830 m
ca CpeliHM MafdaBHHaMa Yy cauBy ol 740 mm H romHIUKBAM
nporuuajem oxn 44,6 m3/s (rab. 37). CriennndnyHa H3ZaWHOCT
cnnpa je q=7,12 1/s/km?, BucuHa ornpaja je 230 mm, ucHapaBabke
511 mm ca koedunujeHToM oTHLAama ox 0,31.

Cpenwe MeceuyHn npotanajiu cy Hajsehn y nponehe (Mmapr,
anipui, ¢Gebpyap, Maj), a HajMalIll Yy JeTO0 H  IIOYEeTKOM
jecenu. MapT je ca najsehnm nporumajem (83,7 m3/s), a aBrycrt
ca HajMamuMm (14,9 m3/s). Hnu, onn ce omHoce xao 1:5,62. IIpo-
MEHJBHBOCT HpoTHLaja Ha I6Gpy je Beanka.
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Tab. 37. - Cpedne wmeceunu u r00uwrnu npotuyaju Hbpa
(Pawxa) y nepuody 1926-1985.

Tab. 37. - Mean monthly and annual discharge of the Ibar
river (Raska) in the period 1926-1985.

I 11 IIT 1Iv A VI VII VIII IX X XI XII Ton.

Qs 45.1 70.1 83.7 76.0 63.4 36.2 23.8 14.9 15.2 23.9 35.5 47.8 44.3
Cv 0.68 0.76 0.72 0.55 0.58 0.51 0.73 0.71 0.67 1.06 0.90 0.86 0.37
8] 30.6 53.3 60.2 41.8 36.8 18.5 17.4 10.6 10.2 25.3 32.0 41.1 16.4

Fopnummwn xoedunujedHT Bapujauuje je 0,37, mo uvemy ce
HUGap y6paja y peke ca BehuM konebGamwHuma mnporuuaja [Oygo-
xomuh M. 19911, Y wMeceunuM BpemHocTtuMa, Cv je 3HauajHO Behe
ol rofHlUlbe BpelHOCTH. MeceyHH MpOTHLAJH Cy HajBHUIE INpO-
MEHBUBH Yy okTo6py (Cv=1,06), a Hajmame y jyHy (Cv=0,51). Kao
M KoJ IOpyrux peka, kKoedHUHjeHTH Bapujallje CToje y OOpPHYTOM
ogHocy Tipema Hajpehoj W HajMamOj KOIHYHHH BOole Yy pemH,
HajBehu cy y nero, jeceH, a OEIHMHYHO H 3HUMH, JakKile y Bpeme
HajMamnxX Boda. HajHHyku cy Kpajem Iponeha B nDoueTkoMm JjeTa,
y Bpeme HajBehnx popma. MehyTnm, koneGama MeCeUHHUX H [OOH-
IIBHX NPOTHIAja Y ODNHOCY Ha BHIUErOOHIUbY BPEIHOCT CY HEHI-
TOo mpyrunja. CranmapoHa AeBHjallHja je MO OpPOjHHM BpeIHOCTHMa
Hajseha 3a BpeMe HajBehux rpoTHLaja, HOp. Yy MapTy 06=60,2 m3/
s, debpyapy 53,3 m3 /s, anpuny 41,8 m3/s, a Hajmama y cenTem-
opy (10,2 m3/s), asrycry 10,3 m3/s. MebhyTum, ako cTaHmapoHy
OeBUjallljy H3pa3suMo Yy TNpPOLEeHTHMa OJ TOIHUIke BpelHOCTH,
OHIAa ce OHa NOKHNala ca BpelHOCTHMa KoedHIIHjeHTa BapHjaliHje.
Hop. v okrobpy je 6=25,3 m3/s u Beha je on cpemme MeceyHor
nporuuaja (Qs=23,9 m3/s). Y HoBeMGpy Hu gHelemGpy ce npH-
Onu’KaBa MeCeYHHM BpedHOCTHMa. Y jyHy, Kama je Cv HajMmambe,
yuHH camo 50% mpoceuyHe jyHCKe BpPeIHOCTH oOTHULawka. Ha oBakBa
Kojlebamha NPOTHIAja YTHUYY H KapaKTepHCTHKe pelbeda M T[10J10Kaj
cnuBa H6pa. WM axo je cnus HOpa jemaH o HajIpOCTPaHHjHUX H
Hajumin Mehy mpyrum cnuBoBumMa y CpOujn, HIak je OH CHpO-
MalaH y Boau. IlocToju HepaBHOMEPHOCT Yy IIPOCTOPHOM H BH-
CHHCKOM pacrnopeny BoIa. HajMamwmy H3TalIHOCT HMa eroBa Haj-
Beha npuToxa Cutuwmia (F=2861 km?Z, q=5,60 1/s/km?2), a HajBU1IE
npoTullaja ce ofpasyje Ha HAaIMOPCKHM BHcCHHaMa on 1000-1200 m
(22,7%), Mama y oBOMe Ipelmade H IOBpUIMHEe Ha BICIIHaMa oOJ
600-1200 m, xoje mpmajy Qs=44,7 m3 /s, unun 70% yKymHHUX BOIAa
HU6pa koje on yHocu y 3anmanHy MopaBy koz Kpamesa (F=8059
km?, Qs=64,0 m3/s).
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IIHKIHYHOCT XHOPOJIOWIKHX HH30Ba. - Kama ce roauiumu
nporunajir MU6pa y mnepuony 1926-1985. rommne wm3pase y BHIOY
10-rooHuUIIbUX NpocCeKa H yHopeloe ca BHHIEMOIHIUBHM, YyoueHe Cy
3HaTHe pasildke KO rnojenHHnx geueHHja. Tpeha (1946-1955),
verBpTa (1956-1965) 1 urecra (1976-1985) nmeueHnja HMajy = 1npH-
OnIKHO HCTe IpOTHUAje, KOju cy BeoMa OIHCKH 60-ropulumeM;
Qs Tpehe nenenuje je 44,6 m3/s, wernpre 46,3 m3/s, u uecre
447 m3/s. MebhyTum, ocTale TpH IeleHHje 3HavYajHO OMACTYIajy,
rMma Ccy OHe I[3y3eTak Yy onHocy Ha napyre peke Cpo6rje. Ilpsa
meueHnja (1926-1935) ca Qs=35,4 m3/s, cywHuja je 3a 9,2 m3/s,
unp sa oxo 20%, npyra (1936-1945) ca Qs=58,6 m3 /s, pasaukxyje ce
om, npse 23,2 m3/s, unu BomHHja je opn npoceka 3a 31,4%. 3Ha-
yajHo cywHHju mnepuon je onx 1966-1975. rommue (Qs=37,3 m?3/s),
KOjiI HMa MamaK oTHHama ol 16%. Y 1ncrom omHocy, ynopeheHH
20-ron MUk IIPOCEeIH TIoKa3dyjy Majle pasildKe, INpBH Iepuon
(1926-1945) je ca Qs=47,0 m3/s u apyru (1946-1965) ca Qs=45;4
m3 /s. MebyTum, tpehu nepuon (1966-1985) omcryna 3a -8%. Kapa
O ce OH KOPHCTHO 3a OLEHY KapaKTepHCTHKa pexcuma HbGpa, mwe-
ra 6u TpeGalo HEUWTO KOPHUIOBATH M CBECTH Yy TCpaHHIE TOlep-
aHTHHX OICTyIlara, H30OopoM romamHa y Kojuma he Qs OuTH 3a-
nosomaBajyhe. IIpema ToMme, kama ce panu o HOpy u mHeroBum
npHTOKaMa, Kon uH30opa HH30Ba Tpeba OUTH 00a3pHB, HAPOYHTO
10-rommumuxX, KOjH, Kao UITO CMO BHIeNd, MOry OHTHO Ha ce
Pas3IHKYjy OI HOpPMalHE BPEeJHOCTH OTHIAA.

Axko 60-roogHiukbU HH3 TeCTHPaMO CTATHCTHYKHM METO-
nama, IO paHHje maTtum oOpaciuma (cpelma KBalpaTHa Trpellka
H Trpelika . KoedHUUjeHTa BapHjaliuje) ca HCTHM  [MOOAIHMa
norspheHa je HUKIHYHOCT HH3a 1926-1985.

Krnacugukaynja rogHHa no BOOHOCTH. - Axo 60-ronuiumu
Hu3 Ha HGpy y Pawkoj nonBprHeMoO CTAaTHCTHYKOj aHallH3H
o6panoM BepoBaTHohe M paHrHpamMo TOIHHe IO BOILHOCTH, Y3HMa-
jyhu mpm TOMe mpoleHTe MOjaBJbHBaka olrosapajyhHx nporuuyaja,
OIHOCHO Ha cy cBe romnuHe on 99-99,9% xaractpodanHo cyuiHe,
on 95-99% Beoma cyuiHe, on 25-75% cpemme BomHe, 25-5% BoIHe,
on 5-1% Beoma BopmHe, n on 1-0,1% karacrpodanHo BOIHe, OHIOa H
Ty nocroju onpeheHa zakoHHTOCT BUXOBe udecTHHe. Hajsehu ©6poj
je romamHa cpelilbe BOIHOCTH ca @nOpoTHIlajemM on 32,5-52,5 m?> /s,
ykynHo 33, Tta®G. 38. Y npuOaHKHO HCTOM OIHOCY CToOje CylIHe H
BonHe rogune (9:11), a Taxobhe, BeoMa cyllHe W BeoMa BOOHe
(4:3). KaractpodanHo cyurHa ca HOpoTHIajeM Mawum on 20,0
m3 /s, u kartacTpodalmHO BOmHa ca mnpoTHUajeM BehuMm om 105
m3/s ce jow Hucy mnojaBuile Ha M6py y ocMaTpaHOM IMepHOLY.

Cpenwe BOOHe [OIdHHE Cce jaBibajy HNpPOCEYHO CBakKe IOpy-
re, cyliHe c¢Bake 6-Te, BeoMa CylIHe cBake 15-te ronnse.
YecTHUHa I10jaBJbliBatha BOOHHX TOIMHA je CBake 6-Te, BeoMa
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poaHux cBake 20-Te ronuHe. [lpaBunaH pacItopel r'oiHHa 10 Kapak-
TeplICTHKaMa HWHXOBe BOHNHOCTH Yy mnepuony 1926-1985. nornphyje
jowl jemHOM KOHCTATallMjy a je OBaj HM3 LHKIHYAH, H Ja MOXKe
OHTH pelpe3eHTaTHBaH 3a l3yvaBalhe peskiiMa HOpa u merosnx
[IpPUTOKa, a CaMHM TIIM, M 3a Hobujalme MOY3TAaHHX XIIPOIOLUIKHX
noaynora HeONXOMHIIX 3a BOJONpPHBpenHa HckopuurhaBama Boa.

Tab. 38. - Parwuparse 100una no eodnoctu Ha Hopy
(Pawxa) y nepuody 1926-1985.

Tab. 38. - A ranking years in theirs watery of the Ibar
river (Raska) in the period 1926-19885.

BomHoct romuHe [IpoTHuaj I'o m u H e Bpoj
roguHa

KatacTtpodasHo
CYluHe <20.0 0
Beorma cyiuHe 20.0-25.0 1943, 1968, 1972, 1985. 4
CyumiHe TroOHHe 26.0-32.5  1926,1932,1933, 1934, 1946, 1949,

1950, 1971, 1983. 9
Cpenwe
BopHe 32.6-52.5 1927, 1928, 1929, 1930, 1931, 1935, 1936,
rooviHe 1939, 1945, 1947, 1948, 1951, 1952, 1953,

1954, 1957, 1959, 1960, 1961, 1962, 1964, 33

1965, 1966, 1967, 1969, 1973, 1974, 1975,
1977, 1978, 1979, 1982, 1984.

BonHe ronuHe 52.6-70.0 1938, 1940, 1941, 1944, 1956, 1958, 1963,

1970, 1976, 1980, 1981. 11
BeorMa BopgHe 71.0-105 1937, 1942, 1955. 3
KaracTtpodhanno
BOOHE >105 0

HajsonHuje ronmiHe mno cpenwe TFOMUIIEEM I[POTHLAjY CY:
1955. (102 m3/s), koja je om mpocexka Beha 3a 2,3 myrta, a 3a
moM cieme: 1942.(98,7 m3/s), 1937. (96,6 m3/s). OBe rommHe 3HAT-
HO mnpenrayve N0 BeNHYHHI IIPOTIaja, jep je ciemeha rommHa ca
nporuuajem on 64,5 md/s (1940). Hajcyurnnja romuHa nHa H6py je
1972. (21,4 m3/s), saTum 1943. (24,7 m3/s), 1985. (24,8 m3 /s, 1968.
(25,0 m3/9, 1950. (25,9 m3/9. Bumu ce, ma cy BeOMa BOOHe
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roanHe Guiie y nppoj nonoBuHH 20 Beka (mpe 1950. rommHHe), IOK
je snaTtHo Behu Gpoj cywHHx romuHa nocie 1950. rommne. Hapen-
He Tpu ronuue (1986, 1987, 1988), koje Hucy yuuie y oGpany
npoyuaBaHor HuH3a cy cnefehe BomuocTu: 1986. (62,6 m3/s) je
pomHa (9,5%), 1987. (42,2 m3/s) je cpemmse Bomua (50%), 1988. (45,6
m3 /s) je Takohe cpemme BomHa (40%).

YecTHHa nojaB/bHBalba KapaKTepHCTHYHHX HNpOTHIaja. -
lNommuwn nporuuaji 60-ronuumimer HH3a H3pa)KeHH Cy IO Kiaca-
Ma oI HajMmamwe 0 Hajsehe BpegHocTH ca pasnnkoM on 1o 10
m3 /s. HoGujeHe cy KapaKTepHCTHKe 4YeCTHHEe HojaBJ/bHUBalba olpebh-
eHHX INPOTHIIaja, LITO je 3HavajHO ca acnekra kKopuuhema Boma. M
Ha HOpy cy Hajuewthn cpenmwe TOIHIIKLII MIPOTHIAJjH uvlje Cy
BpeoHOCTH ONICKe BHIIEroIHIUKbeM Hpoceky. I[Ipema mnopmanuma y
Ta6. , Hajsehu 6poj npornuaja je y kimacu om 30-40 m3/s (19),
saTuM om 40-50 m3/s (15) u om 20-30 (9). Bumu ce, ma je 3Hau-
ajio Beha 3aCcTYIIbeHOCT MNPOTHIAja Y HIDKHM KilacamMa Hero Yy
BHLINM; H3HaX 60 m3/s je camMo S5 TakBHX ClyuajeBa, H3 4era
IPOM3HJIa3H Oa Cy TpajHHjH Marmbd Hero BehH MpoTHIAjH.

Tab6. 39. - YectuHa nojassusarsa cpedre 100UHUX NPOTU-
yaja na H6py y Pawxoj (1926-1985).
Tab. 39. - Frequency of appearing mean annual discharge

of the Ibar river (Raska) in the period 1926-1985.

Knaca 100-110 90-100 80-90 70-80 60-70 50-60 40-50 30-40 20-30 Cpera’
Bpoj 1 2 0 0 4 10 15 19 9 60

% 1.7 3.3 0.0 0.0 6.7 16.7 25.0 31.7 15.0 100.0

AnconyTHo Hajseha Boma Ha HOpy je ©Ouma 19. 11. 1979.
roguHe. Tama je kopuToMm peke Tekiao 1230 m3/s, wTo je 3a
1,35 nyTa BUUIe OO MNpeNxOOHO I[0jaBJbeHe MaKCHMajiHe BOIe Hu3
1937. (910 m3/s). Opa Boma cMaTpa ceé HCTOPHCKOM, NIpenIlocTaBiba
ce na je To ropmwa Moryha rpaHHna Belnke Boae Ha HWOpy, koja
MoOKe OHTH NOoTBpheHa M y ToIHMHaMa HapedHHX InepHoma. Ocum
OBHUX TIOJHHa, H3y3eTHO MaKCHMallHe Boge cy 3abenexerne 1965.
(834 m3/s), 1942. (826 m3 /s), 1955. (796 m3/s), 1927. (758 m3/s).

IToBomwn nHa H6Gpy ce Hajueurthe jaBibajy y debpyapy Yy
kojeM cy HajBehe uwectnHe Benukux Boma (14), a oHma y wMapry
(12) m anpuny (11). Oxo 62% cnyuajeBa IIOjaBa BelNHKHX BoOHa je y
oBa TpPH Meceiia I YCJIOBJbEHA je TOINJbeHheM CHera H KHlIaMa IT0M
yTHIIajeM MeIMTEepaHCKHX Ba3dyWHHX JenpecHja. TakosBaHHX
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sejJeHix momnnasa y caupy HGpa Hemamo, jep ce MaKCHMAalHH
IpOTUIIAJH HHCY MOjaBUAM Yy jyny H aBUYyCTy, a PeTKH Ccy chay4a-
jeBIl ILHXOBE nojase y jyHy, ceriteMfpy, OKToOOpYy H jaHyapy.

Masie Booe Ha HOpy ce Hajueuthe jaBibajy Yy aBIyCTy ca
24 mnojaBe om wMoryhux 60, a oHpma y centembpy (14) u jyny
(6). Y mnponehHum wmeceynma Ha HOpy HemaMoO IlojaBa H3Y3eTHO
ManixX BoOa, HOK Ce HacylpoT TOMe, OHe MOrY IIOjaBHTH Yy 3HMY
(janyap), kala Cy MagaBHHe CHEXXHe Yy KOjeM Ce peTeH3yjy Behe
pesepBe BoHe, Koje ce NOjaBe Yy pelH HakoH Tomnjbewa CHera y
nponehe.

Hajmama Boma Ha HGpy y Pawkoj je 3,5 m3 /s (1950). Ilo
uyeCTHHH jaBibara, Hajueuwrhe Mane Bome cy Yy KiacH o S-7
m3/s u 7-9 m3/s, ykynHo y o6e kmace 42 mojaBe unu 70%.

IIpornosa [HalbUX KpeTama pPEXHMCKHX KapaKTepHcTHKa
U6pa Morna ©H ce cBecTH Ha TO, [Ha he ce Tpenn veurhux
CYUWHHX H Cpelle BOOHHX TOJHMHa HACTaBUTH H Y HapeIHOM
mepuomy, N0 Kpaja oBOI' Beka, Ha he ce MakKCHMajiHe BOIe H Ha-
jbe jaBipaTH Yy Ipodehe HIHM KpajeM 3HMe, MOTY Ce& OYeKHBATH
i IIojaBe KaTacTpodalHO CYyILIHe H  KaTacTpodanHO BOJHEe
TOIHHE.

H x w11 a B a

HuwmaBa je peka wucrodHe u jyrouctoune Cpduje. Haj-
Behn 1eo mweHor ciHuBa je mnoj Kpacom (35%). ¥3 ToO, cCOuB
HuwaBe je mpeTeKHO Yy IUJIaHMHaMa, YCKHM JOJIHHaMa M KOTIH-
HaMa. 3aTO je NPOCTOPHH, BHCHHCKH M BpEMEHCKH pacrnopel Bola
He[IOBOJbaH. Y CEeBEpPHHM J[eJIoBHMa, Koji cy Ha CTapoj nllaHHHH,
cnenuHYHN oTHOaju cy Behm ox 20,0 1/s/km? (Tonnomoincka
p.), a KpajHH HCTOYHH [ellOBH Koju cy y DByrapckoj cy ca otu-
nameMm MambuM on 6,0 1/s/km?. BucuHCKH pacrnopel Boma je
Takohe HenoBoJbaH, ajii BelUKU NalOBH Y CIHBY oMoryhaBajy
xXugpoeHeprercko kopuinthemwe mweHux Boma. Hajsuure mnpoTHIaja
Iajy mnoBpUIHHe Ha BucuHama 600-1000 m (38,6%), 3atum of
1000-1200 m u 400-600 (30%). Usnanm wnsoxunce 1000 m, y cauBy
ce oGpasyje 15 m3/s Boma, a u3HAL CpeJie HaJAMOPCKe BHCHHE
cnupa (808 m) 21,2 m3/s uan 62% ykynHuxX Bogma Hwuwmase [Ogo-
xomuh M. 19871.

Hajoyxa ocmarpatba Ha HuwaBn cy y DBemoj Ilamannu,
roe cy npotHiajun o6pabhenun onm  1926-1985. Ilpoceuna ropuui-
ha BpeOHOCT 3a Taj HOepuon je 25,1 m3 /s, koju ce om npoceka
1951-1985. pasnukyje 3sa 0,8 m3 /s. Cpenma H3TAaUIHOCT CIHBa je
8,13 1/s/km? (tab. 40).
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Ta6. 40. - Cpedne smeceunu u 0duwnu npotuyaju Huwase
y bBeaoj IMaaanyu (1926-1985)

Tab. 4G. - Mean monthly and annual discharge of the Nisava
river (Bela Palanka) in the period 1926-1985.

I 11 IIT  Iv. Vv VI VII VIII IX X XI  XIT Ton.

Qs 22.2 32.0 46.6 50.2 42.3 28.9 16.5 10.0 8.3 10.3 14.4 20.0 25.1
Cv 0.75 0.67 0.48 0.48 0.52 0.70 0.75 1.10 0.66 1.07 0.75 0.81 0.30
o 16.6 21.4 22.4 24.122.0 20.2 12.4 10.9 5.5 11.0 10.8 16.2 7.5

Hajsehin mnporuuaju Ha Huwaswm cy y anpuiay, MmapTy H
Majy, Tj. y 1posaehe, wto je jeOHUM MellOM YCIOBIHEHO M TOI-
JbemheM CHera, a HajMamkwHi Yy JleTO H jeCeH, Kaja je HCIlapaBabe
HajBehe. ITpoMeHspHBOCT mpoTHIaja je Benuka. Hajsehn u HajMamH
cpedmhe MEeCeUYHH IIpoTHLaj omHoce ce kao 1:6,02, a To norBphyjy
U KoedHUHjeHTH BapHjallHje KOju TNoKa3dyjy konebara IIpoTHIIaja
ol Mecela OO Mecela HIH romuHe no roxuHe. Hajehu koedpu-
LHjeHTH BapHjaliuje cy y Jjero H jeceH ca Cv y aBrycrty (1,10) u
okToGpy (1,07), maxne y Bpeme Kada Cy MNOpPOTHLAjH HajMalbH.
Hajmamwa roneGama npoTiuaja ¢y y BpeMe Hajsehux Boma y mpo-
aehe u 3umy, y maprty u anpuiny Cv je mcrom 0,50. Mehyrtum, y
OHHOCY Ha CTaHIapOHy NeBHjallujy, KOeDHIIHjeHTH BapHjalllije cy
y oOpHYTOM oOJHocy. BpenHocTH cTaHOapiHe IeBHjalllje, Koja
[oxasyje OIcCTyHalbe FOOHUIBHUX NPOTHIlAaja OO IPOCEYHE BpemHO-
ctu cy Hajsehe 3a BpeMme Hajsehux Boma, a HajMame 3a BpeMe
ManuxX Bona. [ommuime BpedHOCTH IMpPOTHIIAja MOrY [a BapHpPajy
y HeraTHBHOM M MO3HTHBHOM CMHCIYy on mnpoceka 3a 7,53 m3/s.
'menaHo mo MecemuMma, Ta BpemHOCT je HajBeha y anpuiry, kKaja
je 0=24,1 m3/s, cxopo 50% om mpoceuHe BPEIHOCTH 3a allpHiI
(50,2 m3/s). MebhyTuM, kama cTaHOApIHY [IeBHjAllHjy H3Pa3HUMO Yy
NpoUeHTHMa Ol NpoceyHe MeceuHe BpPeNHOCTH, OHIAa H OHAa CTOjH
y OOpHYTOM OIHOCY IpeMa pacliopely OTHIAalha YHYyTap TOIHHE.

UYecTHHa TMoOjaB/bHBaka Cpelibhe T[OOHIUBHX IPOTHIAja je
Hajseha y kmacH on 20-25 m3/s ca ykynHo 21 rnojaBoM of
moryhux 60 (35%), a saTuM cneme nporunaju om 30-35 m3/s (11),
25-30 m3/s (9), u om 15-20 m3/s (7). Hajmamy 4YeCcTHHY uMajy
FOOHLIKH MNPOTHHAjH y Kimach on 9-10 m3/s (1) u 40-45 m3/s
(2). HajsomHuja rommuua je 1955. ca mnporuiajem om 41,1 m3/s, a
oHna 1948. ca 40,1 m3/s. 3a muma cueme: 1940. (39,1 m3/s), 1937.
(39,0 m3/s) u 1941. (37,3 m3/s). TopmunHe ca KapaKkTepHCTHKaMa
BUXO0BEe BOIHOCTH Ce YIJIaBHOM IMOKJIamajy ca HCTHM roiHHaMa

94

. -

Ha IpYyrdMM pekama, ca H3yzetkoM 1948. kana je y jyny ©Oumna
p3y3eTHO BelHka pola ca Qmes=122 m3/s, xoje je mamexo Hajsehe
Mmehy mapyrum meceiinma 60-romiuumer rnepHoma.

HayseTHo Malle BOJMe IlOjaBIe Cy Ce CpellHHOM OBOI' BekKa,
1949. romuHa je ca HajMamHM rpornuajem (9,57 m3/s), 3a-
rum 1943. (11,4 m3/s) u 1946. (12,0 m3/s). Behun 6poj cyuHHX
roniHa je sabemexkeH nocnae 1981. ronmHe, Kaga cy INpPOTHIAjH 1O
zakpyuyHo ca 1988. 6unun mMamu onm 25,0 m3/s, ‘ca HajMamOM Bpem-
wourhy y 1985. romnuu (15,2 m3/s).

AKO H3BPUIHMO KIaCHPHUKAIlUjy TOJIHHa O BOIHOCTH, Ha
CcJIMYaH HaulH KakKo je TO YYHIBEHO Cca IOpyrHiM pexaMa Yy
Cp6uju, KaTractpodalHO CylIHAa M KaTracTtpodanHo BoaHa Ha Huur-
aBH Cce joll HHCY OOjaBUIile Yy IIepHOIyYy ocCMaTpaba, OOK je HajBe-
hu ©poj cpemre BoOHUX romuHa (29), OMHOCHO IOJNOBHHA OCMO-
TpeHUX Yy3opaka, 16 je BooHHX roaHHa, BeoMa BOIHHX je caMo 2,
nok je Beoma cywHux 3 roguHe. CyuwnHux je 10 romuua (12,5-20,0
m3/s). IIpu oBOj KnacudHKallMjH, y cpelme BoOIOHe YyOpojeHe cCy
OHe TroIHHe 4YHjH Ccy Cce TOOHIUKBH TNPOTHIIAJH KpeTalnd HaMehy
20-30 m3/s; BorHe on 30-40 m3/s, Beoma BomHe on 40-45 u
BeoMa cyuiHe on 8-12,5 m3/s. Kao mTro ce BHOM, IIOCTOjH IOT-
HOyHa caIJlJacHOCT y norjeny ©6poja MojaB/jbeHHX TrOIOHHAa 10 Kapak-—
TepHCTHKaMa IbHXOBe BOINHOCTH, ma ce HHM3 1926-1985. Ha HuuraBu
npuxpBaTa Kao HukianvaH. KaracTpodanHo cylliHa U KaTacTpodal-
HO BOIHa roIHHa Ccy ca rnpoTunajeM ucrnom 8,0 m3/s, omHOCHO
nsHan 45,0 m3/s. IlporHosupa ce ma 6M HeUITO CYIUIHHjH [epHOL
Koju Beh cama Tpaje, Morao ma OyJle HacTaB/beH H Yy HapeIHIM
rojiyiHamMa, ¢ THM 1WTOo OM M y TOM mnepuHony ©OHO 3acTyIlJbeH Be-
hu 6poj roauHa ca TOINHUIBLUM MPOTHLAjeM KOjH OH ce KpeTalH Yy
rpaHunama oxn 20-30 m3/s (cpemme BomHe romuuHe). MelyTum,
KaJda ce roBopd O oTHUawy HuiraBe, Mopa ce MMaTH y BHIY IO~
peMeheHOCT BWeHOT pekHMMa AaHTPOMNOreHWM YyTHIajuMma. HarpaheHa
je akymymanuja Ha Bucounuu (3aBoj), opmakile ce Boaa ONBOILH
LEBOBOIHMa 3a IMPOM3BOMAIY eJIeKTpHUUYHe eHepruje xon Ilupora,
a BehM meo WeHHX BOMa Ce KOPHCTH Yy Dyrapckoj M oiBoOoH y
Ipyre CIHMBOBe, KOjH MNpHIanjy HemocpenHom ciauby [lyHaba.

MaxkcumanHe Bole Ha HHiUaBH Cy YecTe ca H3y3eTHO BejlHd-
KHM BpellHoCcTHMa. Y mociaensmux 35 ToIMHa, HajBeha Boma
6una je 1976. romuue (456 m3/s) m To y jyHy, a CiIHuYHa BelHKa
Boma je ocMorpeHa 1948, rakohe y jyny. Benuke Bome ce jaBmbajy
y mnponehe H suMy (KHLIe-CHer), ajH IIJbYCKOBHTE KHIIEe Yy JeTo
uMajy BehHu ymeo y ¢GopMupawky H3Yy3eTHO BeIHKHX Boma (6yju-
ge). Mane Bome Ha Hmuinmasu y Benoj IMamaHuu aHaTHO HYysKe Tpajy
Ol BENHKHX, M0jaBibyjy ce y neTo H jeceH, kpehy ce okc 3,0 m3/s.
CyliHH HOepHOOHM Yy MaKCHUMyMyY MOTY Ja Tpajy M OO0 TpH Mecela.
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Il pxv 1 1 a

Ilpunna je Mama nputoka Bennke Mopase (F=338 km?),
anu je mo usmawxoctu cnusa (q=10,8 1/s/km?) wmehy npsu-
mMa y Bemukxo-mopaBckoMm 6GaceHy. Ocmarparsa y Ilapahnny oGas-
bajy ce wHenpekngHo ogx 1926. romune, ma je M Ha OBOj. pelH
dopmupan nu3 on 6o rommHa. [Ipoceuan nportuuaj Lpuuue je 3,66
m3/s. To cy wmane xonnuuHe n I[pHuua Hema HekH Behu BopoO-
NpUBpENHH 3Ha4aj, ajlll ce lbeHe BoJle MOry KOPHCTHTH 3a JIOKal-
He notpebe. MehyTHM, pacriopen Bopa YHyTap TrOIHHe je BeOoMa
nopospaH. Cpellbe MeCeuHH [POTHHAjJH y JIeTHHM MeceliuMa HHCY
Huxu on 1,30 m3/s, nok je ancoayrun MuHumMym 100 1/s.

Axo ce mnporunuaji lLlpHuue wHspasze 0O JIelieHHjama oGpa-
henor 60-romuuitber MnepHoONa H HBHXOBE BPEIHOCTH YyHOopele
ca BHUWEroIHUILHM, Yy TOMe IocCToje OuTHHje pasnuke. [IpBu
nepuon (1926-1935) je BeoMa OGnH3aK NPOCE4YHOM, Iberoso Q je 3,57
m3/s npema 3,66 m3/s, mox MebyTum, mpyru mnepuon (1936-19435)
sHavajHo omacTyna. OTuuawa oBor nepuona (4,67 m3/s) Beha cy
om mpoceuHor 3a 27,6%. Tpeha meuennja (1946-1955) je cywnnja 3sa
14%, nmok cy 4veTBpTa, NeTa H UIecTa OJMCKe BHLIETOOHUILOj Bpemd-
noctH. Hpp. y nepuony 1956-1965. Q je 3,44 m3/s, 1966-1975. 3,67
u 1976-1985. romune 3,40 m3/s. Y wuctom omHocy ymnopehenn
20-TOmILIKBI NOpOCeuu, pasidke ¢y chnedehe: TIIpBH  IepHOX
(1926-1945) ca Qs=4,02 m3/s, BonHuju je onm npocexka 9,8%, mpyru
(1946-1965) ca Qs=3,30 m3/s cywnnju je sa oko 10%, mok je Tpe-
hu (1966-1985) ca Qs=3,42 m3/s cywnuju sa 6%. IIpema TOMe, Ka-
ma cy y IMHnTalhy MepOoOaBHH XHIPONOLIKH HH30BH 3a Majie pekKe,
xaxBa je ymnpaBo llpHuua, Huje omnyuyjyhe camo ToO, KonHKa je
nyxuna nepuona, seh y Tome Behm 3nauaj HMajy Opoj u pacno-
pel CyUWHHX H BOILHHUX TOIHHA.

Ila 6u wucOoHTadIH OHKAIHYHOCT HA3a 1926-1985. ronuxe,
cBe TONMHEe Iepuoda Cy paHrbupaHe MO BOINHOCTH, IpPHMEHBY-
jyhH HCTH KpHTepHjyM KaOo H 3a MpeaXolHe ciy4ajeBe. YKyIaH
6poj cpenmwe BomHHx roguHa je 30 (50%), Bomnux 12, Beoma BOA-
Hux 3, cywHux 12, Beoma cywHux 3. M oBH pesynTaTH I1OKasyjy
MpaBHJIHY 3aCTYMHBEHOCT CYHWHHX H BOJHHUX MepHOona, ITa ce HHus
[IpUXBaTa 3a pelpe3eHTAaTUBHH. JemnHo ce Ha llpHHUH HHCY jolI
fnojaBHile KaTacTpodalHO CyUIHa H KaTacTpodaldHO BOJHA, Tj.
romiHe ca npoTHilajem MamwuM on 1,25 m3/s u Behum om 8,0
m3/s. HUuaue rpaganmja rognHa 1o BogHocTu kxon IipHuue je
cneneha: cpenme BomHe romuhHe cy ca Q om 2,75-4,50 m3/s, Bon-
ne onm 4,5-6,0 m3/s, Beoma BomHe onm 6-8, cywHe (2-2,75) u Beo-
Mma cywne (1,25-2,0 m3/s). U 3a lIpHHIY Ba’kH IpaBHIO Ja Cce
MOry yYBeCTH M TK3. IIpella3He TOJHHe, ako ce Hahy Ha rpaHHLH
uamehy jemHe y mpyry BopHOCT. lIpHHUa HMa pelaTHBHO Manu
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koedHIIHjeHaT BapHjalllje TOOMUIBIX NPOTHLAjA (Cv=0,34), nox je
koedlIIHjeHAT acHMCTPIlje KpHBe pacrnopeie CKopo Tpu iyTa Behu
(Cs=1,02). TTo Tome ce llpunua yGpaja y peke yMepeHor Kkomnebarba
npoTHl[aja; MeCeuHH npoTuuaju wnmajy Beha xoneGawa y neTo u
jecen, Hajpehn koedHnuHjeHT BapHjalliije je y aBLycCTy {(nmwyckoBuTe
namaBitHe), kama je Cv=1,75, a najmamwi y Mmapty (Cv=0,46), Tad. 41

Ta6. 41. - Cpedne meceunu u r00uwrnu npotuyaju Llpuuye
(ITapahur) y nepuody 1926-1985.

Tab. 41. - Mean monthly and annual discharge of the
Crnica river (Paracin) in the period 1926-1985.

I II II1r 1v v VI VIiI VIII IX X XI XIT Ton.

Qs 3.20 4.89 7.33 7.86 5.20 3.77 2.19 1.64 1.25 1.48 2.10 3.06 3.66
Cv 0.60 0.62 0.46 0.64 0.67 0.90 0.83 1.75 0.88 1.17 0.86 0.79 0.35
G 1.92 3.03 3.37 5.03 3.48 3.39 1.82 2.87 1.10 1.73 1.81 2.42 1.28

UecTHHa IOjaB/bHBarha TOLHINMHX IIPOTHIAja YCIOBJbeHa
je  pemunmom  Ipuuue (nnysujanHu), anm H pacrnopenom
najaBuHa. Hajyuecraninju mnporuuaju cy y kiaacu 2,5-3,0 m3/s ca
15 nojaBa on wmoryhux 60, zatum oxm 3,0-3,5 m3/s (13) u 4,0-4,5
m3/s ca 8 cinyuajeBa. Y kaacu Q om 1,0-1,5 m3/s umamo camo
jelHy mojaBy, IITO HCTO Baku 1 3a Q om 7-8 m3/s. Hajsonnuja
FOIHHa MO cpelie roillmeM npoTHuajy je 1955. (7,85 m3/s), a
33 HOM II0 pelociely TMojaBibHBara cnaeme: 1937. (7,20 m3/s),
1940. (5,68 m3/s). Hajcywrnuja romuna je 1950. (1,33 m3/s), morom
1946. u 1949. (2,08 m3/s). Y HoBujeM nepmony, nocine 1980. ro-
OHHe HMaMO 3acTyIlilbeHocT Beher Opoja CYWHHX TroIHHa, ajld H
cpelmHuX, OOK je He3HaTHO BOIHHX, LITO Ce IOKIala Ca pacrnope-
noM oTtuuatha Ha Hwuimrasu. IIpenmocrtaBiba ce, ma he TpeHIT HEUITO
CYWHHjUX H Cpelie BOIHHUX TroOHHa OHTH HacCTaBJbeH H Yy Ha-
pedHOM IIepHOOYy, C THM wTO cy Moryhe deurhe MojaBe mnomnias-
HHX Tallaca H3a3BaHHMX O jaKUX TIIJbYCKOBa, jep JKHBHMO Yy KIH-
MaTy ca HeUITO HalvlalleHHM MaJaBHHaMa Yy TOIIMjeM QOely Tro-
OHHe, a yMameHHM Yy XJalHHjeM ey TrodHHe.

Y oxBHpY H3yvaBama pacliopella CYWHHX K BOIHHX Me-
puoma, 3a pexuM LIpHHIEe Cy 3aHUMIBHBa BpeMeHCKa Tpajama
OpoTHIIaja, UITO je 3HadajHO aKO Ce BOIe KOpHCTe Yy IIpHBpeldHe
cBpxe. Tako HnOp. Ha Upaunu y Ilapahuny npornuaj nsaan 2,0
m3/s Tpaje romuume mnpoceuHo 190 mana, wnm S2%, wusHam 5,0
m3/s 80 nana, a usHanm 10,0 m3/s camo 30 naHa.
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MakcnmanHe Bone Ha llpuupu jaBibajy ce Hajueurhe y
jeTo, Mala Cy IMpPHCYTHe I Yy OCTalioM Jeny TroIoHHe. AICOIyT-
HH MakcuMyM on 116 m3/s ocmoTpeH je 20. 06. 1970. romuHe a
OCHM TOra, oHe cy ce jaBuie jouwr 1967. um 1969. (93,6 m3/s), 1948.
(87,5 m3/s). Benuke Bone ce Hajuewrhe jaBmajy y mnponehe, MapT
je ca HajpehoM uectnHom (14), 3aTHM ciiene anpHi, Maj, JyHH
n debpyap (8-9), a nmeTwo-jecerbl Meceli, O aBrycra [0 HOBeM-
Opa, MMajy CaMO MO jelHYy IIOjaBy BeNHKHX BOMIAa.

MunumanHe Bone Ha [paHunu ce kKpehy y mnpoceky oko
700 1/s (romuiurma BpemHOCT), Maga Yy JeTHO-jeCelhbHM Mece-
puMa nagdy Ha ucoon 300 1/s. AnconyTHO MHHHMalHe Bode cy
om 100-200 1/s. Hajydecranuje MHHUMalHe BOIe ca OY>»XHM Bpe-
MEHCKHM TpajatbeM cy 6Gune y rnepuony 1945-1952. u 1926-1932.
rogHHe. Y THM roOiHaMa, MHHHMalHe Bome cy Ouje wucrnon 400
I/s. Mane Bome mcrnopm 1,0 m3/s, Tpajy rommume npoceuHo 280
naHa. Hajueurhe ce jaBipajy y 7eTo Hu jeceH, aBrycr u cenremdap
cy ca HajBHIIe TII0jaBa MHHHMAIHHX Boma, no 17 ciyvajeBa, Ia
oHpa okTtoBap (12). Y npyrumM Meceunma, Majie BOIE C& PETKO
jaBJpajy, WITO je mnoclennna YTHIAja Mamer pcHapaBawa ©  Beher
NpHIHBa BOME M3 H3OaHH.

OIIINITH 3AKIBYYAK
Y pany je mpoydeHa UHKIHYHOCT CYWHHX H BOTHHX Me-
prona Ha Behum pexkama y Cpouju. OOGpaben je 150-roonumn
nepuon IyHaBa y bepmany, a 60-roomHuimH Ha OCTAIUM peKaMa.
IIuknHYHOCT HH30Ba TeCTHpaHa je nomoliy BHIIe MeToda Koje ce
IaHac IIPHMEwnYJjy Yy CaBpeMeHOM cBeTy. Y OKBHpPY ToOra, npoyue-
Ha je YeCTHHA Il0ojaBJbiiBara CYUHHMX M BOOHHUX [I'OIHHA, Ca Kia-
CHPHUKALHJOM HBHXOBE BOIHOCTH, Y3 OCBPT Ha IIPOrHO3Yy MIpOMeHa
KapaKTepHCTHKA OTHIalkha Yy HapelHHM TrogHHaMa. AHaIIHU3HUpPaHH
Cy KpUTepHjyMH 2a HW3GOop MepoNaBHHUX XHIPOJOWKHX HH30Ba Ha
HHUBOY MeCevYHHX, Ce30HCKHX M T[OOHUIBHX BpedHOCTH. OcHuM
IyHaba, oGpaheHe cy Tuca, Capa, [puna, Jlum, Benuxa Mopasa,

3amagHa MopaBa, HMGap, Humasa u LlpHuIia.

AyHaB. - AHanu30oM IHKJIMYHOCTH OTHUawa, [HyHaB je Yy
bBepnamy 3a mnociuenmux 150 romuna (1840-1989) mumao werHpH
XHOPOJIOWIKAa UIHKIyca, O KOjuxX ce TIoclelmnH 3aBpuraBa 1982.
roguHe. CBaKM IHKIYC CaipyKHU jedaH CYUIHHjH H jedaH BIIaKHHjH
nepuon. IIpBu nuknyc Tpajao je 29 rommHa (1853-1881), cnaGuje je
H3paskeH, CYIWIHHjU IepHOd TOr LHKIYCa je 3HATHO OYyJKer Tpaja-
Ba Yy OIHOCY Ha BIIa»XHHJH, NOK je MApYIH LHKIYyC BeoMa Mpa-
BHIIHO HM3pa)keH M OyJker Tpajama (45 rommHa), a oByxBaTa BpeMe
on, 1882-1926. rommuue. Ilpocek oBor uukayca je 5323 m3/s, Koju
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je om 150-roamiumer CywHHji 3a 2%. Tpehn uuxayc (1927-1942) je
BeoMa KpaTkor Tpajamsa (16 1omliHa), ca mnpenasoM H3 CYLWHOr Yy
prnaskHI 1935. romuHe; y meMy cy Hajsonumje romuue 1940, 1941.
n 1942, nocne KojUX HACTYIa CYWHH IEepHOI Kao Jeo0 IOCICHber
gerspror nuknyca (1943-1982), koju je Tpajao 40 romuHa ca Tnpe-
7a30M 113 jeIHe Y IpYyry KapaKTepHCTHYHY BoaHocT 1964. ronitHe. Ogaj
XIAPOIOWIKI UHKIYC je BOLHHjH 3a 4% ol BHLEToOOHIIer Ipoceka.

IlporHosa naibUX KpeTalma NpPOMeEHa KapaKTepHCTHKa OTH-
ama Ha yHaBy wMorma OH ce CBeCTH Ha To, [ha he ce cyu-
HHju TmepHon Koju Beh cama Tpaje HacTaBHTH M Y HapelHHM
roguMHaMa OBOI H INpBOj elleHHjH HapedHor Beka. [[porHosmupa ce
ma 6M y HapelHOM CyUIHHjeM pneny V-or XHIpPOJOWKOr LHKIYca
xoju je moueo mnocie 1982, rommHe OHIIO 3aCTyNJ/beHO BHUIE Cy-
LWHHX TOoIdHHA, Mala HHCY HCKJbyYeHe H BeOMa BOJHE, OILHOCHO
npocek OBOT CyUIHHjer Oena V-or nukiayca 6u GHO HCHOM BHIUE-
roguiimer mnpocexka (5456 m3/s), Tj. oko 5100 m3/s, ca my»xHHOM
Tpajatba on oko 20 rogmnHa. Y mwemy OH, Kao M Yy CBHM IMpel-
XOIMHHM IHKIyciMma ©Oumaa Moryha mnojaBa jemHOT BJlajKHIHjer MH-
KpoLHkiyca ca 2-3 BiaskHe romamde. Hmucy wHckmpydene H BeoMma
CylIHe ca cpelrhe TONHUIBHM InpoTiuajeM wucnon 4000 m3/s, jep
je mocnenwa TakBa ronnHa ouna 1949, mok je mocuenma CyliHa
6una 1983. rommuHa. Beoma BomHa je ©uma 1970, a BonHa 1981.
rofuHa.

LIIto ce @mak THYe MAKCHMAIHHX H MHHHMAaIHHX TIpO-
THLaja, CTPOro Yy3eB, 3aKOHHTOCT HWHXOBOI IOjaB/bHBatba HHJe
BesaHa 3a IHKIHuYHe InojaBe, seh cy To cnyuwajuu mnpouecu. Ilpo-
Ttuiaju un3Han 10000 m3/s cy Beoma uectH Ha [ynaBy. [locienma
roopuHa ca Qmax=14800 m3/s je ©6uma 1981, satum 1942. (14700
m3/s), ma Tex onpma 1970. (14310 m3/s). JemmHa XpoHOTOrHja Yy
morjely HHKIMYHOCTH BIIAKHHX IepHOHa jecTe, UITO ce IIpeMa
momariMa sa nocienwux 80 romoMHa MaKCHMAJHH MNPOTHUAJH H3-
Ham 10000 m3/s yBek jaBmajy cBake cemMme ronuHe. Crnenmehn oBaj
KOHTIHYHTET, HapelHH CIHYHH MaKCHMyM Morao O pma ce oue-
Kyje y 1995. n 2002-0j roOouHH.

MuHiMajgHe BOLEe HMajy CIHYHe OCLHIallHje Kao H Be-
auke, aliH HM je Hajseha uwecTnHa ©Ouna y mnepuony 1943-1954.
roguHe. Y 150-romuuimeM Iepuoay 3abene)keHo je 54 romuHe ca
Qmin Mawum ox 2000 m3/s. 1 y HapenHOM MNepHOLY MOXe Cce
OYeKHBaTH BIILIe TONHHA Ca CIHYHHM MPOTHIIAjeM.

Tuca. - TlpoMmeHBHBOCT mpoTHUaja THce je Bellmka, Ha ce
CyWJHH H BOIHH IepHONM PpaslIH4YHTO TOHAUldjy Yy OHHOCY Ha
npyre pehe peke. Ileta peuennja (1971-1980) nepuoma 1931-1990. je
HMaJla BHIUAK OTHLamwa on dvaxk 14%. Kom ocramux S neyenuja oba
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OOCTYyIlamka Cy TOJIepaHTHa, [a Ce HHXOBH IIpOCelH NpHXBaTajy
Kao MepoJdaBHH 3a HU3y4yaBalbe pexXpMa TiHce Ha HHBOY TOIHUIBHX
IIpoTHHaja, 1UTO HCTO BaXH H 3a 20-romHiume HOepHoOIeE, jep TpU
H3abpaHa TakBa HH3a HMAajy OTHUAake NPHOIHIKHO BHUIETOILH I~
wem. Ha Twucn je y mnpoyvyaBanoMmM nepHony ©Onimo 33 ropuHe
cpenmwe BonHocTH, 11 cywnmnx, 2 BeoMa cyuHe, 12 BonHuUx u 2
BEOMa BOJLHE.

IllTo ce THYe TIpOrHO3e IalbHUX I[IpPpOMEeHa OTHLAwka TIice,
cnenehu  aHaliordjy BOMHOCTHM ToAuMHa 60-ronnumer IepHo-
Da, MO’Ke ce Yy HapelHHM TIoOIMHaMa OYEKHBaTH BHUie Cpeliibe
BOINHUX ca NpoTHUajeM on 550-950 m3/s, jep je mocmemma Takpa
roguHa ©Ounina 1988., y3 mojaBy Heke cylUIHe TOIHMHe, jep je 3a
sanmHx 10 romnHa 3HaTHO BHIUe BOOHHX ronuHa. Mcro Tako, Be-
ha je BepoBaTHOha ma ce 10 Kpaja OBOI BeKa II0jaBH BeoMa CyLI-
Ha ca Qs op 350-450 m3/s, Hero Beoma BomHa ca Qs ol
1300-1700 m3/s jep je mpBa nocmemma 1961, a mpyra 1970. romuHa.

CaBa. - Ilpema wucTpaj)kMBamlMa LUKJIHNUYHOCTH OTHUAMba Y
nepuony 1856-1989, CaBa je wunmaia BHIIEe ILHKIyCa Ca H3pake-
HUM BOIHHUM H MAaJIOBOOHHM nepHoguMa. IIpBH UUKIyC je Tpajao
on 1856-1882. rommHe ca cCcyurHMM InepHopoM on 1856-1867. u
BiakHUM on 1868-1882. rommuHe Crunenmehnu wpuknyc je om 1883-1920,
IpHU dYeMy je BHa>KHH MHepHol, 3HATHO Iyxke Tpajao (1891-1920).
Tpehn nuxkiayc je om 1921-1953. rogmHe, a uwerBpTH om 1954, Koju
H Ialbe Tpaje.

MehyTtum, Ha CaBu je o06paheH u 60-rogHlIKBH [IEePHOM
(Cpemcka MuTpoBuma), mna ce 3a mwera wmoxe pehu, ma on
YKYNHO 6 nelleHHja, YeTHPH Cy UIHKIAHUYHE, NOK Ipyre IOBe uUMajy
Beha omcrynama. OHa ce nojaBmpyjy kon npyre (1936-1945) u Tpe-
he (1946-1955). Ipyra je BnaxkHHja 3a 12%, a Tpeha cywHHja 3a
10%. Huave, Tpu wu3abpaHa 20-roouuirka nepaoma Ha CaBu cy
LUHKIHYHA. 3a nocienmnux 60 romumuHa, Ha CaBH je OGHIO HajBHLUIE
rolMHa cCpellbe BOIHOCTH, npeko S50%, a 3aTtuM cywHux (14) u
BooHux (8). Ouekyje ce Beha uvecTHHa BOODHHX TroOMHA, Al CY
Moryhe H BeoMa CYyIUHe, jep je mocijenwa TakBa 1946. romriHa.

Jpuaa ca JluMoMm. - 36or Mame OCIHIIAllHje IPOTHIIaja Ha
IIpuHu ce KpahH NOepHOOM Make paljIuKyjy OI OTHlamkma BHIL-
erogMIUmbHUX  HMU30Ba. Tako CBHX lIeCcT [elleHHja IiepUofa
1926-1985. ¢y ca mnpubIHKHO HCTHM OTHOaWweM. 10 HCTO ITOTBp-
byjy u Tpu wuszabpana 20-romuiuura nepuoma. Ha [IpuHu ce wmory
H3NBOJHTH NBa IJUKIyCa HejeJHAaKOI' BpPEMEHCKOr Tpajaka, jedaH
om 1926-1960, u npyru, om 1960-1982. BrmaskHHjH mepHOIn INpBOT
uHMkayca je om 1926-1944, a cywH#nju on 1945-1960. BrnakHuju
nepuon Opyror uukiyca je om 1961-1982. roplinHe, omakie IaJjbe
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HacTaje HeulTo cywnmje nofa. Ha [pudHu je 3a mnocnemwux 60
rojmHHa OHJIO HajBHlle ToIlHa cpegmwe BomHocTH (32), cywrHux je
13, a sonunx 1. Camo cy mo [Be BeoMa CylIHe H BeoMa BOJHC.

Ha Jinmy ce pacriopen CYWHHX H BOIHHX II€PHONA pas-
NHKyje ol ,Hpm{e. CaMo cy TpH [neueHuje rnepuona 1926-198S.
NHKIHYHE, NpBa, Ipyra M IeTa, a y OCTale TP IOCTOje ONCTY-
nama, koja ce kpehy on 10-12%. MehyTumMm, 20-rooHuimi MNepHONH
yrilaBHOM IIpaTe BHUIETOAHLIILE HH30Be, NOOHjeHHX H3 ocMaTparba
om oxko 60 rommHa. Y cBa TpH H3abpanHa 20-roouuira HH3a I1pO-
Ttugaju ce kpehy om 81,1-84,4 m3/s, wrTo je y okBHpY 60-romumii-
wer npocexa (81,1 m3/s).

Benuxka Mopapa. - Y cnuBy Beniike MopaBe je Hernoso-
JbaH BpPEMEHCKH, TIPOCTOPHI M BHCHHCKH pacnopel Bofda. JYa
TO, Ha IbOj Cy 4YecTe H Harie npomeHe nporuhaja. Kao mocimennna
TOra, IOCTOje OHTHHje pasiinke Yy OTHUamy H3Mehy T[ojelHHHX
nepuona. IIpocevan mnporunaj 60-romuumwer nepuopa (1931-1990) je
238 m3/s, 1951-1980, Q=257 m3/s, u 1951-1990, Q=247 m3/s. Hece-
TOrOAMIUKBH HH30BH joul H BHule oIcCcTynajy. Y BehHMHH OeleHHja
oTHLama Cy 3HavajHo Beha on HopMalHe BpelHOCTH. Te pasiHke
uxy u po 15%. M 20-romnumHu mepHodH He MOpajy yBek Ia Oyny
MEepHIIO OLeHe pekKlIMa peKe, jep ce H Ty jaBlbajy BelHMKe pasilH-
ke. Kao zakmpyvyak 6GH Morao na cuem, ma Tpeba Ourtn obaspus
Kom u30opa HH30Ba M OlleHe BHUXOBe pPeNpe3eHTaTHBHOCTH Y
H3yuapamwy pexuMa Bemmke MopaBe H mHBeHHX IIPDUTOKa, a Hapoy-
HTO Yy pellaBalky BOIONPHBPEeAHHUX IpobileMa, KOjHX je y CHHBY
Benuke MopaBe Hamnperek. Y 60-roguiumeM OepHony je ©Ouio
3HATHO BHIJe BOAHHX O CYIIHHUX roamHa. Ouekyje ce ueurha
NojaBa CYWIHHX H IOOHHA Cpelllhe BOMHOCTH IO Kpaja OBOI' BekKa.
Y of6pahuBaHOM MepHONY je HajBHLIe roIHHa Cpelibe BOIHOCTH
ca Q om 175-275 m3/s, a nmorom BomHux (16). CymHuHX je caMo 8,
a BeOMa BOMHHX H BeoMa CyWHHX 2-3 roluHe.

3anagua Mopasa ca Hb6pom. - W na 3amansoj MopaBu cy
CIUYHe OoOCUHIalHuje TIpoTHiaja kKao Ha Benuxkoj Mopasu. Cxopo
cBHUX 6 OeneHnja 60-roguurmer Hu3a HMajy Beha omcrynama, Koja
uay u npexo 15%. MebhyTtuMm, 20-romuuimbu IIepHOOH Ce Makbhe
pasIHKyjy, Ma Ce OHH YIrJIaBHOM Yy3HMajy Kao pelnp3eHTaTHBHH 3a
H3paly XHIPOJOIIKHX MOAJ0oTa HEONXOAHHUX 3a Kopulrhemwe BoIa
3amagHe MopaBe. Ha 3anannoj MopaBH je HpaBuilaH pacropen,
rooHHa I10 YeCTHHII NOjaBJ/bliBaa onpeheHUX HpoTHlaja. HajsacTtyn-
JbeHHUJjH NPOTHUAjH Ccy Yy KiacH on 25-30 m3/s, MM NPOTHLAjH KOjH
Cy Y paHI'y cpelie BOOHHX rolHHa. Ibux je y obpahusanom nepuony
32, cymrHUX M BOIOHHX je mo 11, a BeoMa BOOHHX H BeOMa CYLIHHX
no 3. CyuHu nepuon koju Beh cana Tpaje HacTtaBuhe ce H y HapeOIHHM
roopuMHaMa, ca BHIIe [0jaBa Cpelle BOIHHUX H CYWHHX TOdHHAa.
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Hb6ap ce y mnorneny pacnopefa OTHIIaWa HELITO pA3lHKYje
on 3amanHe MopaBe r1pe mweroBor yurha. [leceToromMuImbH
npoceni MoOry pna ce pasinnkyjy u npexko 30%. Hajseha je pasnmka
y nepuomy 1936-1945. (Qs=58,6 m3/s), koju HMa BHUIAK OTHIAMA
on 31,4%. 3a pasnHKy oI OeleHHja, TpH u3abpana 20-romuuima
rnepuona Cy IO HNpaBHAY yBeK LHIKHYHH, H ®IUXOBH NpOceUH ce
kpehy oxo Buueromuuwmwe (44,6 m3/s).

Ha HGpy je O6HO mnpaBuiaaH pacrnopel CYUIHHX, BOIHHX
H TroanHa cpenwe BogHocTH. I[IpuGmuxHo je 50% rommHa ca
nporuuajeM on 32,5-52,5 m3/s (cpenmwe BnajkHe TOMHHE), CYLIHHX
je 9, a BeoMa cywHux 4. Y ciaHyHOM ogHocy cy u BomuHe (11) u
Beoma BoaHe (3) romune. U na H6py he GuTH HacTaBibeH TpeH
YelwrhHX CYWHHX H Cpelibe BlIakHHX TONIHa. MakcumajnHe Bome
he ce u masme ca BeaHMKOM BepoBaTHOhOM jaBibaTH y mpoiehe niu kpa-
jeM 3HMMe, MOT'y Ce OYeKHBAaTH MOjaBe KaTacTpodalHO CylIHe H KaTa-
cTpodanHo BogHe roguHe ca Q mMamuMm oxn 20,0 u Behum on 105 m? /s.

Humasa u IpuHna. - Komnebawa mnpoTHUaja pacTy ca
CMarbehbeéM TIIOBpPUIHHE CJIHBa. 3aTo cy oHa Beha nHa Hwuwasu u
IlpHunH, jep cy To HajMamwu clIMBOBH o6pahenn y oBoM pamy. Ha
Huwasu ce Hajuewrhe mojaBipyjy cpenre BooHe ToIHHe, y Mpoce-
Ky CBake ppyre, mbHX je y obOpahuBaHoM nepuony 29, BOOHHX je
16, Beoma BomnHMX 2, HOK je cywHux 10 u BeoMa CyWHHX 3
roguHe. Kao 1wTo ce BHOM, MNOCTOjH CarlacHOCT H Yy [IOCeNny
Opoja mnojaB/beHHX I'OAHHA 10 KapaKTepUCTHKaMa bHXOBe BOMLHO-
cTH, ma ce Hu3 1926-1985, npuxsaTa kao uukiauuvan. IIporHosipa
ce Ha OM HeIUTO CyWHHjH IHepHold Koju Beh cama Tpaje, mMorao na
Oyne HacTaB/beH H y HapeIHHM TOOMHAaMa, C THM, UITO ©U OHO
sacTymibeH BehH Gpoj rommHa ca npoTtHuajem on 20-30 m3/s.

IlporHosa Kkperarba BeoMa CYIIHHX H BeoMa BOIHHX
rogHHa. - Y mnpernenHoj TaGenu 42. je ynopeoHH MpHKa3 BeoMa
CYWIHHX M BeOMa BOOHHUX TOJHHa, Koje ce koja BehuHe pexka
jaBmajy y mnpoceky csake 20-30 romuHe. To cy mnpotunaju pebe
YeCTHHe IojaBa, Na MM ce, ¢ O03MpPOM Ha 3Havaj y H3yvaBalby
peskHMa peKe MOKJIatha ItoceOHa mnaskwa. Ha [IywaBy je 3HaTHO
BHlIEe BeoMa BOJHHX TIOOHHA, Hocledmla TakBa je 1970, a 3a ckopo
IMOJIOBHHY je Mare BeoMa cywHHX. [Tocnenma Takpa je 1949. o
Kpaja OBOI' M y IpPBOj IeleHUjH HapelHOr BeKa, Tpeba OYEKHBATH
BUlUe BeoMa CYUIHHX TOIHMHAa ca NpoTHIajeM on 3500-4000 m3/s.

Ha THcun n Casn je Beha BepoBaTHOha Ha ce IojaBH BeoMa
CylIHa, jep Cy TakBe rogHHe ©Oune 1961. u 1946, Hero BeoMa
BOoOHe, koje cy Ha o00e pexe Oune 1970. 3a [puHY BaxH cCy-
nporaH 3ak/pyvak. Ha mwoj cy Beoma cymne 1982. u 1983, mok je
nocuenwa BeoMa BomaHa 1955. Y Gnmkoj Gynmyhnoctn Ha JpuHH ce
Iakje MOry II0jaBUTH BeoMa BOJIHe TromMHe. To HCTO Ba)KH 3a
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Jlum, ok ce Bemuxka Mopaba, 3ananna Mopasa u HGap y TOME
nomawajy kao Tuca, Casa n [dywas. Ha cBe Tpu pexe je Beha
pepoBarHoha Ha ce I0jaBe BeOMa CylIHe, HEro BeOMa BOLHE IO~
miHe. MehyTuM, na Hunwasu u IlpHHgn Mory na ce IlojaBe H
BeoMa CyUIHe M BeoMa BOIHe, jep je npBa mnocienma Omia 1950, a
apyra 1955. rommnHa.

Tab6. 42. - [Ipeined 8eoma cywHux u 6eoma G00HUX 200UHA
na pexama y Cpbuju (3a [ynas nepuod o0d 150
100una, a 3a octase pexe 60 100uHa).

Tab. 42. - A review of a most droughtly and most watery
years of Serbias rivers.

Pexa [podonan BeoMa cyuHe ropuHe BeoMa BOOHe TroauHe

OyHas Repnman 1921, 1866, 1943, 1894, 1970, 1941, 1937, 1965,
1949 1940, 1926, 1955, 1853,

1879, 1919

Tuca CeHTa 1943, 1961. 1941, 1970.

CaBa CpeM. MuTtpos. 1949, 1946. 1937, 1955, 1940, 1970.

HpuHa Bajuna bBawTa 1983, 1982. 1937, 1955.

TMun IMpujenose 1943, 1983. 1955, 1929, 1979.

Besnuka Mopasa Jbyduyescku Moct 1943, 1933. 1955, 1937, 1956.

3an. Mopasa [yramcku Moct 1951, 1950, 1953. 1955, 1937, 1970.

N&ap Pamxka 1972,1943, 1985, 1968. 1955, 1942, 1937.

Hunraba Besa Ilajanka 1949, 1943, 1946, 1950. 1955, 1948, 1937.

LipHuua IMaphuk 1946, 1949, 1950, 1937, 1940, 1955.

HamorMeHa: pemociien TonMHa je N0 BeJHYHHM IpoTHHaja (3a BeoMa cyliHe Of
HajHM>KeT, a BeoMa BonHe on Q Hajeeher)

MeponaBHH XHIOPOIOWKH HH3OBH. - Y H3y4yaBalby peKHMa
peka, BeoMma je OHTHO Ha ce H3abepy UHKIMYHH HH30BH KOjH
VKIby4yjy TpaBHJaH pacrnopen CYUWHHX H BOINHHMX ToOHHa. 3a
peky IIyHaB, OBe BpPEIHOCTH Cy TeCTHpaHe Ha HHBOY MeECEYHHX,
CEe30HCKMX H TOLHUIMHX IIpoTHNaja. 3a apyre peke y Cp0Ouju,
HHM30BH Cy IIpoBepaBaHM Ha HHBOY TONHIUMBHX BPELHOCTH 3ak-
myvak je, Oa je 3a JlyHaB Kao peKy Ca MEUOBHTHUM pPEeXHMOM,
IIOKEeJbHO Y3eTH HH30Be 05 O0KOo 25 rojlHa, ako ce aHalH3Hpajy
roOoHilihe BPenHOCTH, 35 roiHHa 3a Ce30HCKe, a oko 50 rommHa 3a
MeceyHe NpoTHIIaje. 3a CBe OBe ciy4vajeBe, MOry ce H3a0OpaTH H
kpahu HH30BH, ajd je HHUXOBY IHKIHYHOCT HY’KHO IIPOBEPHTH Ca
CTAHHIIOM KOja HMa Oy ke HH30Be OoCMaTparba.
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3a Mamwme pevyHe CIHBOBe [y KHHA peripe3eHTaTHBHOI HH3a
3aBHCH O TMOBpUIHHE CJHBa, KJAHNMaTa, PpeYHOr' pelxkuMa H
KonebGama rMporHuaja. Hajoymmn HU30BM Ccy KOI MallHUX peKa ca
Iy BHjAJIHHM pEKHMOM, MJIH KON OHHX peKa y KOjux cy kKojneba-
wa nOpoTHilaja Hajseha. 3a cBe oBe peke Mopajy ce YyTBPIAHTH
Iy KHHEe HHM30Ba M TECTHUpPATH WHXOBa IIHKIMYHOCT.
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Miroslav Ocokolji¢

CYCLIC VARIATIONS OF DROUGHTY AND WATER
PERIODS IN SERBIA

In this work the cyclic changes of droughty and watery
periods of larger rivers in Serbia has been studied. A period
of 150 years of Danube waters behaviour in the Djerdap sector
is analysed as well as 60-years period for the other rivers.
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The cyclic character of series of hydrological changes is exami-
ned by several metnods which are normally applied nowadays
in the modern world. Within the framework of this subject
the frequency of droughty and watery periods occurrence has
been studied and the appropriate classification of  their water
abundancy prepared, with a comment no the prediction on the
runoff of water flow variation characteristics in the years that
follow. The criteria for choosing of the relevant hydrological
series at the Tisza, Sava, Drina, Lim, Velika Morava, Nisava
and Crnica rivers.

The Danube river -~ The analysis of the cyclic water
flow runoffs shows that the Danube at the Djerdar sector had
four hydrological cycles during the last 150 years (1840-1989)
the last of which ended in 1982. Each cycle contains one drough-
ter and one more watery period. The first cycle lasted for 29
years (1853-1881); it is less notable and the droughter period
of this cycle is remarkable longer in duration in relation to
the wetter one while the second cycle was very regularly
expressed, lasting longer (45 years), including the period from
1882 till 1926. The average runoff of this cycle amounts to
5323 cu.m/s wich means that this cycle was by 2% dryer than
that lasting for 150 years. The third cycle (1927-1942) is very
short in duration (16 years) with the transition from the dry
to . the wet period in 1935; in this period the most water
abundant years were 1940, 1941 and 1942 after which years a
droughty peirod occurs as the part of the last fourth cycle
(1943-1982) which lasted for 40 years with transition from one
into another characteristic water abundance in 1964. This hydrolo-
gical cycle was more water abundant by 4% as compared with
the average of several years,

The forecast of = further occurences of varying runoff
characteristics on the Danube could result in the conclusion
that the more droughter period which is already in the course
will continue in the following years of this century sa well as
in the first decade of the next century. It has been predicted
that in the mnext droughter period of this fifth hydrological
cycle, which begins after 1982, more droughty years could
occur, although very watery years are not excluded, which
means that the average of this more droughter part of the
fifth cycle will be below the several-years average (5456 cu.m/s)
i.e. about 85100 cu.m/S with the duration of about 20 years.
During this cycle, as in all previous cycles, the occurrence of
a more wet microcycle with 2 to 3 wet years will possibly
occur. Also very droughty years with the average runoff of
the water flow below 4000 cu.m/s are not impossible, since
the last such years was 1949 while the last droughty year was
1983. Very watery year was 1970 and the watery years was 1981.

With respect to the maximum and minimum runoffs,
strictly viewed, the regularity of these occurrences is not
linked with the cyclic events but they are only casual processes.
The runoffs above 10000 cu.m/s occur very often on the Danube.
The last year with Qmax=14800 cu.m/s was 1981, than 1942
(14700 cu.m/s, than only 1970 (14310 cu.m/s). The only chronology
with respect to the cyclic variations of the wet periods, accor-
ding to the available data for the last 80 years shows that
the maximum runoffs above 10000 cu.m/s always occur every
seventh year. If we take into acount this continuity, the following
similar maximum could be expected in 1995 and in 2002 again.

he minimum waters have similar oscillations as the high
waters but the highest frequency was in the period between
1943 and 1954. During the period of 150 years it was noted
that 54 years were with Qmin lower than 2000 cum/s. In the
next period more years with similar runoffs of the . water
flow may also be expected.

The Tisza river - The variability of the Tisza river flow
runoffs is high so the droughty and watery periods behave
different in relation to other larger rivers. The fifth decade
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(1971-1980) ot the 1931-1990 period was characterized by a surplus
of runoffs by even 14%. In other five decades these deviations
are tolerant so tat their averages are accepted as the reliable
for studying the Tisza river regime at the level of annual
runoffs which is also true for the 20-years periods since the
three chosen series have runoffs which are approximative to
thet for several years. As far as the Tisza river is concerned,
in the studied period there were 33 years of average water
abundance, 11 droughty, 2 very droughty, 12 watery and 2 very
watery years.

With respect to the prediction of further variations in
the Tisza river runoffs, following analogy of abundancy in
water for years during the period of 60 years, in the period
that follows one can expect more average water abundant
years with the runoffs ranging betwen 8550 and 950 cu.m/s,
since the last of such years was 1988 followed by the occurren-
ce of .some droughty years, for in the alst 10 years there
were notably more watery years. Also, it is more probably
that till the end of this century a very droughty year may
occur with Qs=350-450 cu.m/s than very watery year with Qs
ranging between 1300 and 1700 cu.m/s, since 1961 was the last
very droughty and 1970 the last very watery one that occurred.

The Sava river - According to the investigations of the
cyclic runoff variations in the period 1856-1989, the Sava river
had more cycles with the noted watery and the low watery
periods. The first cycle lasted from 1856 till 1882 with droughty
period between 1856 and 1867 and the watery period between
1868 and 1882. The next cycle occurred between 1883 and 1920
within which the watery period lasted notably longer (1891-1920).
The third cycle lasted from 1921 till 1953 and the fourth one
since 1954 and it is still under course.

However, for the Sava river the period of 60 years was
also analysed (Sremska Mitrovica) for which it can be said
that the total of 6 decades four were cyclic while the other
two are characterized by higher deviations. These deviations
appear in the second (1936-1945) and the third (1946-1955) deca-
des. The second decade is more moisture by 12% and the third
one is drier by 10%. Otherwise, the three chosen periods of
20 years each for the Sava river are cyclic in nature. For the
last 60 years on the Sava river there were mostly years of
average water abudance (over S50%), then the droughty years
(14) and watery ones (8). A higher frequency of watery years
is expected but very droughty ones are also possible since
1946 was the last of this nature.

The Drina with the Lim river - Becouse of the smaller
oscilation of the flow runoffs on the Drina river, the shorter
periods differ less from the series lasting for several years.
So, form instance, all six decades of the 1926-1985. period are
characterized by the approcimately similar runoffs. This is also
confirmed by three chosen period of 20 years. On the Drina
river two cycles of inequal duration can be separated, one
between 1926 and 1961 and the other from 1960 till 1982. The
wetter period of the first cycle was that one between 1926
and 1944 and droughter one from 1945 till 1960. The wetter
period of the second cycle occurred between 1961 and 1982
since a rather droughter period was noted. In the past 60
years on the Drina river mainly years of average water abundan-
ce (32) occurred then droughty (13) and watery ones (11). Only
two of them were very droughty and very watery respectively.

For the Lim river the distribution of dry and watery
periods differs from that of the Drina river. Only three decades
of 1926-1985 period were cyclic, the first, second and the fifth
ones, whereas in other three decades deviations ranging between
10 and 12% were noted. However, the runoffs periods of 20
years are mainly similar to that obtained from the records
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for about 60 years. In all three chosen 20-years series the
runoffs ranged from 811 to 84.4 cum/s, that is within the
limits of 60 years average (81.1 cu.m/s).

The Velika Morava river -~ Within the Velika Morava
river basin the distribution of waters with respect to time,
space and altitude is unfavourable. Besides, on this river the
variations of the flow runoffs occur very often. As the result,
there are some more notable differences in runoffs between
the individual periods. The average runoff of the 60-years
period (1931-1990) was Q=238 cu.m/s while during the 1951-1980
period the Q value was Q=247 cu.m/s. The ten-years series
vary even more. For the major part the runoffs during decades
were notably higher as compared to their normal level. These
differences may range even up to 15%. The 20-years periods,
however, may not always be the yardstick for the evaluation
of the river regime since here also big differences may occur.
For the conclusion we can say that one should be cautious
when choosing the series and evaluating their representative
values in studying the series and evaluating their representative
values in studying the Velika Morava river regime and of its
confluents, particularly when solving the problems of water
economy which are complex and numerous in this river basin.
During the 60-years period there were considerably more watery
that droughty years. However, more frequent occurences of
droughty and average watery years are expected by the end of
this century. In the analysed period prevailed mainly the years
of the average water abundance with Q=175-275 cu.m/s, then
watery years (16) and droughty (8) while water abundant and
very droughty years occured only 2 to 3 times.

The Zapadna Morava with the Ibar river - On the Zapadna
Morava river the runoff oscilations are similar to that of the
Velika Morava river. Nearly all six decades of the 60 years
series are characterized by higher deviations, even over 15%.
However, the, 20-years periods vary less to this respect owing
to which they are mainly taken as the representative periods
for the preparation of hydrological bases required for the
exploitation of the Zapadna Morava rivere water. On the Zapadna
Morava river the distribution of years by the frequency of
certain runoffs occurence is regular. the most often runoffs
range between 25-30 cu.m/s, or they are within the limits of
average watery years. There were 32 such years in the analysed
period, 11 of each droughty and watery and 3 of each most
droughty and most watery ones. The droughty period which is
now in the course will be continued in the years that follow,
with more occurrences of watery and droughty years.

The Ibar river with respect to the distribution of water
flow runoffs is slightly different as compared with the Zapadna
Morava river before the river mouth. The ten years averages
may vary by 30%. The biggest difference was noted in the
period between 1936 and 1945 (Qs=58.6 cu.m/s) which is characte-
rized by the surplus of runoffs by 34.4%. In contrast to the
decades, three chosen periods of 20 years always as by the
rule cyclic and their averages ranged about that ones of the
several years (44.6 cu.m/s).

On the Ibar river the distribution of droughty, watery
and average ‘watery years was rather regular. Approximately
there were 50% years with the runoff ranging between 325
and 52.5 cu.m/s (average wet years), droughty 9 and very
droughty 4. The similar ration was recorded for watery and
most watery years (11 and 3 respectively). On the Ibar river
the trend of more often occurrence of droughty and average
watery years will countinue. The maximum waters will occur
further on with the great probability in the springtime or at
the end of winter seasons whereas disastrous droughty and
floody years can be expected with Q lower than 20 cum/s
and higher than 105 cu.m/s respectively.
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The Nisava and Crnica rivers -~ The variations of runoffs
rise with the decrease of the water catchment area. Because
of that they are larger on the Nisava and Crnica rivers since
they are the smallest river basins analysed in this work. On
the Nisava river the average watery years most often occur in
the average of every second year. In the examined period
there were 29 average watery years of which 12 watery and 3
very watery ones and 11 and 3 droughty and very droughty
respectively. As it can be seen from the above, there is also
a similarity with respect to the number of years and the
characteristics of water abundance so the series of the occurren-—
ces between 1926 and 1985 is accepted as the cyclic one. It
has been predicted that somehow the droughter peirod which is
already in the course, could contine in the years that follow in
which case more gears with the runoffs of 20-30 cu.m/s may occur.

The prediction of most droughty and most watery years
occurence - In Table 42, for intance, the comparative data for
very droughty and very watery years are presented which in
case of majory of the rivers occur in average every 20 to 30
years. These runoffs are of smaller frequency owing to which
with respect to the significance of the regime of rivers study
they are paid a particular attention. On the Danube river there
are notably more very watery years and the last one of this
kind was 1970 while the most droughty years are by half less
in number. The last one which was veru droughty was the
year 1949. By the end of this century and in the first decade
of the next century more most droughty yearts with the runoffs
between 3500 and 4000 cu.m/s should be expected.

Tab. 42. - A review of the most droughty and the most wa-
tery years of Serbia's rivers (for the Danube a period of 150 ye-
ars and for other rivers the period of 60 years are taken into account).

River Sector Most Droughty years Most watery years

Danube Djerdap 1921, 1866, 1943, 1949 1970, 1941, 1937
1965, 1940, 1926,
1955, 1853, 1879,1919

Tisza Senta 1943, 1961 1941, 1970

Sava Sr. Mit— 1949, 1946 1937, 1955,
rovica 1940. 1970

Drina Bajina 1983, 1982 1937, 1955
Basta

Lim Prijepolje 1943, 1983 1955, 1929, 1979

Velika Ljubicevski

Morava Most 1943, 1933 1955, 1937, 1956

Zapadna Gugaljski

Morava Most 1951, 1950, 1953 1955, 1937, 1970

Ibar Raszka 1972, 1943, 1985, 1968 1955, 1942, 1937

Nisava Bela

. Palanka 1949, 1943, 1946, 1950 1955, 1948, 1937

Crnica Paracin 1946, 1949, 1950 1937, 1940, 1955

Note: The years are listed by the quantity of runoff
waters (for the most droughty years from the lowest level
and for the most watery years from the highest Qs level).

On the Tisza and Sava rivers there is a greater probabi—
lity for the occurence of the most droughty years since such
years were 1961 and 1946 as copared with the most watery
years which occured on both rivers in 1970. For the Drina
river the opposite conclusion should be made as proper. On
this river the most droughty years were 1982 and 1983 while
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1955 was the last one of the very watery years. In the near
future therefore, on the Drina river very watery years ray
occur. This is also true for the Lim Triver while for the
Velika Morava, Zapadna Morava and the Ibar rivers it could
be said that they behave similarly as the Tisza, Sava and
Danube rivers. On all three rivers the greater probability is
that very droughty than very watery years droughty and the
most watery years may occur, since 1930 and 1935 were very
droughty and very watery ones respectively.

The relevant hydrological serles - In the study. of the
rivers regime it is "very important to choose such cyclic series
which inolve regular distribution of droughty and watery years.
For the Danube river these values were examined at the level
of monthly, seasonal and annual runoffs. for other rivers in
Serbia the series were checked at the level of annual values.
The conslusion is that for the Danube as the river of the
combined regime it is desirable to take the series of about 25
Years into account if annual values are to be analysed, or 3§
Years for seasonal examination and S50 years for monthly studies.
For all such cases even the shorter series can be taken into
account but their cyclic characteristics should obligatory be
checked with the station which has a longer series of observations.

For smaller catchement areas the len th of the represen-—
tative series will depend on the size o the area, climate,
river regime and variation of flow runoff. The longest series
are form small rivers with pluvial regime or with the highest
runoff variation. For all such rivers the length of the series
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