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HUHTEI'PUCAHO YIIPAB/bAIbE PEYHUM CJIMBOM JYKHE MOPABE

AHA BOPUCABJBEBUR!", CTAHUMUP KOCTAJUHOB!

Yuueepsumem y beoepady - LLlymapcku gpaxynmem, Kneza Buwecnasa 1, 11030 beoepao, Cpouja

Cazxerak: Hapounto y nmocnenmoj nenennju, Cpbuja ce cyounna ca mpooieMuMa cHabaeBama nujahoM BOmoM,
IITO je YTULAIO Ha MEepLENLHjy CTPYYHE jaBHOCTH O KPH3U BOJE Al M HAa MHTE3MBHH)H paJ Ha OYyBamby BOIAHHX
pecypca u ummieMenTanuju Esporncke [IupektiBe o BogaMa. JeaaH o/ HEHTpanHuX 3axTeBa J{upexTruBe Gpokycupa
ce Ha MHTETPHCAHO ympaBibamke peuHuM ciauBoM (MYPC), koje je xommiekcan u ooumaH 3anatak. HeocrmopHa je
noTpeba 1a ce Ha jeAHOM MecTy Hal)y monaiy o creHMpUYHAM U KJbYYHHM MpoOJieMHMa YIpaBibamba BogaMa y
CIIMBY, MIPUTHCIIMA HAa PEYHH EKOCHCTEM, KBAJIUTETY M KBAaHTUTETY BOJA, KIMMATCKUM IIPOMEHAMa Ha JIOKATHOM
HHMBOY M FHbHUXOBOM YTHIA)y HAa PEYHH EKOCHCTEM, PU3HIMMA OX IMOIUIaBa U HpobieMy epo3uje, MPeKOrpaHHIHIM
IHUTabIMa, COLMOCKOHOMCKMM 30MBambHMa, Pa3Bojy MPHUBpee Kao M 3alTHACHUM MOAPYYjUMa y JaTOM PEYHOM
CIMBY, alli U MEpEe 3a pelllaBame NpodiieMa M NpPUTHCAaKa Nperno3HaTux y ciuBy. OBaj pax je ¢oxycupan Ha
JIeTaJbHO] AQHAIM3K CeHU(UYHUX MPUTHCAKA HA PEYHH EKOCHCTEM M KOHLUIIMPAmE HPENopyKa 3a HHTEPIUCAHO
yIIpaBJbak-e¢ PEYHUM CIIMBOM Ha npumepy JyxHe MopaBe Kao TpaHCTPaHHYHOT PEYHOT CIIMBa, y3uMajyhu nmputoM y
003up uckycrsa y UYPC (IRBM) y EBponu.

Kibyune peun: Jy:xua MopaBa, pedHH CIIMB, JJOHOIICHE OJJTyKa, HHTEPIUCAHO YNPaBJbambe, JCLEHTPAIH3aLHja

YBoa

VYjenumene Hamuje onemyjy BoJHE pecypce Kao KpPUTHYHE y TPYIH MPHPOJHUX
pecypca o1 Kojux OMTHO 3aBHCE COLMjalIHH, EKOHOMCKH U ekocucTeMcku pa3Boj (UNESCO,
2012; IBRD, The World Bank, 2004). V rmobaiHoM cMmucioy Moxe ce pehu na je Boma
HEUCLIPITHA, ali aKo Ce cariie[ajy KOJMYWHA BOJE IMOT0/HA 32 YOBEKOBY yIoTpeOy, TPEeHI
3araljerba BoJe, MOjeANHE TEPUTOPHje KOje Cy YIPOXKeHE HECTAIIUIIOM BOJE WM CAHUTAPHO
HEHCIIDAaBHOM BOJOM, OHJA BOAHE pecypce Tpeba IOcMaTpaTH Kao HCTPOIIUBE
(Borisavljevi¢, 2009). ITomro ce Boma TpeTHpa Kao CTpaTeIIKH pecypc Tekyher Beka, ca
aciekta MehyHaponHe 0e30€THOCTH a yclied HeCTallWile BOAE, MOTY C€ OYEKHBAaTH
3a0IITPEHN KOH(DIUKTH HHTEpeca (Kao IITo je To ciaydaj ca Hadtom). C 063upom na je 80%
CBETCKE TOIMYyJallije HM3JI0KECHO BHCOKOM PH3HMKY O] HECTAIlIWIe BOJE HIM CaHUTapHO
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OBaj paj je peay30BaH y OKBUPY IPOjeKTa ,,MicTpaskuBame KIMMATCKHX IIPOMEHA Ha )KHBOTHY CpequHy: npaheme
yTHLaja, agantauuja u yonaxasame™ (43007), noxnpojexra 6p. 9: ,,Yuecransoct OyjuuHHX MOIUIaBa, Aerpaiaryja
3eMJBHILITA U BOZA KA0 MOCIEIHLA INI0OATHUX MpoMeHa™, Koju (puHaHcupa MUHHMCTapCTBO 3a MPOCBETY M HAYKY
Peny6suke Cpbuje y okBupy mnporpama MHTerprcaHuX ¥ MHTEPIUCIMIUIMHAPHUX UCTpaXkuBama 3a nepron 2011-
2014. ronune.
IIpBu ayrop nyryje 3axsaianoct Hemaukoj donmanuju 3a 3amrury sxuBoTHe cpeaune (Deutsche Bundesstiftung
Umwelt - DBU), koja je ¢uHaHCHjCKH MOApKaNa KpaTak HCTPaXUBauyku OopaBak y CakcoHCKO]j (oHIAnMju 3a
XKUBOTHY CpefiiHy y Jlpe3sieHy, Kao W CTpaHUM M noMaliiM eKcliepTHMa 3a KOHCTPYKTHUBHE PasroBOpe Ha TeMy
HHTETPHCAHOT YIPABJbaba PEUHUM CITHBOM.
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HEHUCIIaBHE BOJE, 3aIUTHUTAa pecypca CBeke mujahe BoIE 3axXTeBa OITOBOPHY PEaKIH]y
JpYLITBa y CMHCIY M300pa HajoONTHMAIIHU]Eer KOHIICNITA yIPaBibahba OBUM PECYPCOM KOjH
he nozapasymeBaTH MIEHTU(HKAIM]Y TNIABHUX (aKkTopa HUXOBE JErpajaluje y MIHPOKOM
OTicery HMBOA U MMILIEMEHTAIH]y afekBaTHUX Mepa (Vorosmarty et al., 2010).

VYuanpeheme y obnactu ynpassbama Bojama y EBporckoj YHuju OHO je Kopak
KOjU je TIpOy3pOKOBaH palMIHAM [OTOPIIAkeM KBaJWTeTa BOJa U Jerpajanuje
eKocucTeMckux ycioBa y 40 melyHapomHux ciauBoBa y okBupuma EBporicke YHuje
(UNESCO, 2012). YcBajamem Jupexktuse o Bogama (EU WFD, 2000/60/EC), EBponcka
VYHuja je yclioBMIIa 3eMJbe WIAHHMIE Ja BOAE Y peKama, je3epuMa, MOJ3EMHUM BoJama M
MIPUOOAITHUM TOJIPYYjUMa JOCTHTHY 100ap exosomku cratyc 1o 2015. rogune. Mehytum,
TO je BEJIMKM M3a30B YaK M 3a 3eMJbe wianule EBporcke YHuje. Ycien ynmeHHLe na Cy
MHOT€ 3eMJbE jOII YBEK AAIEKO OJ UCIYHCHha 3aXTeBa MIOCTABJbEHUX Y JIUPEKTHBH, YHHH Ce
Jla je HEeomXoJaH HOBU pOK, Tj. TapretHa rogmHa (Federal ministry for the environment,
nature conservation and nuclear safety, 2010; Borisavljevi¢, 2011). EBpomcka YHuja
WHCHCTHpPa Ha MepaMa Koje fie ocurypaTu ofpXuBo KopuIIheme 1 3alITUTY BOAA Y OKBUPY
pPEYHOT' CIMBa, YMME C€ CBAKAKO IIOCTWXKY M eKOHOMcKH Oenedurtu (Vorosmarty et al.,
2010). Haj3an, jenan ox ueHrtpanHux 3axTeBa J(upekTuBe (OKycHpa ce Ha MHTETPUCAHO
yIpaBJbakbe PEYHUM CIIHMBOM, KOje je KoMIulekcaH u obuman 3amartak (WWF, 2001;
Gourbesville, 2008; Earle & Blacklocke, 2008).

Kopumniheme TpancrpannyHux Boxa u  muxoBa 3amrtuta ypehena je UN
Koneennujom o Bomama 1992. roamue. OHa 3axTeBa CIPEMHOCT JpKaBa y CJIMBY Ha
3aje/lHUUKe OWylaTepaiHe M MYJITHIAaTepalHe CHOpa3yMe Kao M 3ajeTHHYKE MHCTHTYLH]e.
I'oToBO NoNOBHMHA MOBPIIMHE KOIHA IPEKPUBEHO je Mel)yHapoaHUM peyHHM CIMBOBUMA, T1a
je pa3Boj] W HMIUIEMEHTallMja 3ajelHUYKUX CTparerdja oOJi €ceHIWjaHe BaKHOCTH
(Raadgever & Mostert, 2005). Kanana u CAJl cy omnemeHH Kao JHIEpHU Y OMIIaTepaHO]
capaamy y Kopumhemwy u 3amTtutd 3ajesnuukux Boga (UNESCO, 2012). V ckopammoj
MelyHapIoIHOj MmpakcH y oOJlacTH yrpaBibamba BoJaMa pa3BUjeHH cy cieiehin KoHLenTH:
HWHTETPUCAHO yIpaBJhamkhe PEUHNM CIMBOM (y HamleM je3uKy ckpahenuma 6u 6muna — UYPC,
y cTpaHoj jureparypu Integrated river basin management — IRBM, ogrocHo Integrated
catchment management - ICM) u nHTeTrpHCcaHo ynpaBibame BoOJHUM pecypcuMa (Integrated
water resources management - IWRM). CBu 0BM KOHIENTH yKa3yjy Ha HEOIXOIHOCT
yIpaBibakba OBUM BUTAJIHHUM PECYpCOM Yy OKBHpHMa mpupoiHux rpanuna (Gourbesville,
2008).

Hapouuto y mocnenwoj nernenuju, CpOuja ce cyouwna ca mpoOieMuma
cHaOzeBama nujahoM BOAOM, HITO j€ YTUIAJO Ha MEpUENHjy CTPYYHE jaBHOCTH O KPH3H
BOJIC aJIM ¥ HA MHTE3WBHM]HU paJl Ha OYyBamy BOJHHUX pecypca U UMILIeMeHTaluju EBporcke
JupextuBe 0 Bomama (¢ 003MpOM Ha TEHICHIMje HAIle JpXKaBe y MOIJeqy €BPOICKHX
nnTerpanyja) (Muskatirovi¢, 2001). Ocum Tora, 6mIiI0 je ¥ MpaBUX EKOJOMIKUX KaTacTpoda
MelyHapoJHOT KapakTepa y peYHUM eKOCHCTeMa IITO MPEACTaBba YIO30PEhe 32 HaJUISKHE
OpraHe y BOJOIPUBPENN M TOHOCHOIE OTyka y obmactu Boma y CpOuju M pernony
(Borisavljevi¢, 2011). [Ipumeran je HemocTaTak MHOOPMHUCAKka jJaABHOCTH O aJapMaHTHUM
YHBbCHUIIAMAa W MOTYNHM CIeHapHjuMa O MpobjieMHMa y BOJOCHa0IEBamy ca MHIJbEM
nmosehama Opure W cBecTH O MOTPeOM 3aIITHUTE BOJHHUX pecypca KO 3aWHTEPECOBAHHUX
cTpaHa. Jlocajaiime MCKYyCTBO y HAIIO] BOZONPHUBPEIN FOBOPH 1a CE BOJIOM YIPaBJbaNIO y
OKBUPY aIMUHUCTPATUBHUX U MOJIUTHYKUX I'paHUIla & HEC Y OKBUPpUMaA NPUPOJHUX I'paHULIA.
Axo je 3a yrexy, TakaB IIPUCTYI paHuje je OMo 3acTyIbeH JI0 CKopa U 'y octaTky EBpore.

OBaj pan je GpokycHpaH Ha KOHITUIIMPAHE MPENOpyKa 33 HHTEPIHCAHO YIIPABIbAhE
peunuM ciauBoM JykHe MopaBe Kao TpaHCTPaHWYHOT PEYHOT CIMBa, y3uMmajyhu nputom y
003up uckyctea y UYPC (IRBM) y Epponiu. HeocriopHa je moTpeba 1a ce Ha jeTHOM MeCTy
Hah)y mojanym o cienuUYHUM M KIBYYHUM IpoOJIeMHMa yIpaBibamka BoJlaMa y CIIMBY peKe
Jyxeae MopaBe, NMpUTHCHMMAa Ha PEYHHM CKOCHUCTEM, KBAJIUTETy W KBAaHTHTETY BOJA,
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py3unMMa O TOoIulaBa W MpoOJeMy  epo3Wje, MPEeKOTPAaHWYHUM  UTAHBHMA,
COLIMOEKOHOMCKUM 30MBambUMa, pa3Bojy NpUBpee Kao U 3alTHheHNM IoIpyYjuMa y 1aTOM
PEYHOM CIIHBY, alld U MEpe 3a pellaBame MpodiaeMa M NMPUTHCAKA MPENO3HATUX y CIIHUBY.
OcuMm TOTa, OBUM paJioM C€ Ipy’kKa MOJPIIKA MMIJIEMEHTAIMjH KOHIIETITA WHTETPUCAHOT
yIpaBJbamba peyHnM ciiBoM y CpOHju ¥ perroHy y HJby MOCTH3ama OeHeduTa y 3amTuTH
Y KOH3epBallMjy BOJIA U APYTUX NPUPOJHUX Pecypca y CIHBY.

VY nouetHoj a3y mporieca UMILUIEMEHTAIH]e KOHIICNTa HHTETPUCAHOT yIpaBibamba
peYHNM CIIMBOM Ha npuMepy JyxHe MopaBe HEOITXOIHO j€ U3BPIIUTH aHAIN3Y U JIUCKYCH]Y
1o cienehnum muramuma:

- IIpemno3HaBame crennUIHUX mpodiema u npurucaka y ciaupy JyxHe Mopase;
- pa3MaTpame HWHCTHTYLUHOHAJIHHX, KaIPOBCKUX M  TEXHWYKO-TEXHOJIOIIKUX

KaranuTeTa 3a UIMIUIEMEHTANN]y IPe/I0KEHOT KOHIIETITa,

- pasMaTpame yIyTcTaBa W Mpemopyka 3a umiuieMentamijy MYPC u mpumena

HCcKycTaBa 1o0pe mpakce y oBoj oomactu u3 EBporicke YHuje.

MeTon0/I0IKH NPUCTYII

O0jaBjbeHN PAZiOBU M CTyJHje, NPOjEeKTHH W3BEIITaju KOju o0palyjy ciauB mim
nenoBe cnuBa Jy:xHe Mopase u Bennmke Mopase, kopumhenn cy 3a morpede OBOT
npenieaHor paaa. Kopucrehu nse, Ha uHTepHETY nocTyrHe oubuorpadcke 6ase - ISI Web
of Knowledge u Science Direct, n3adpaiiu cMo 3HauajHe CTpy4YHE U Hay4yHE PajoBe Ha TEMY
MHTETPUCAHOr YNpPaBJjbakhba PEYHHM CIHMBOM. MHOre crpy4yHe myOnukaimje mnoceehieHe
npaKkcu y 00JacTH HHTEPTrHCAHOT YIPaBbakha PSYHUM CIIMBOM 00jaBJbeHE Cy LIMPOM CBETA.
KoHcynTanuja Te muTepatype BOJMIA je y OBOM Pajy Ka aHATUTHYKOM OKBUPY Ha NPHUMEPY
peuHor ciuBa Jyxae Mopase. Melytum, npumeheHo je 1a HCTpakuBama U paloBH HA TEMY
MHTETPUCAHOr YIpaBJbakba PEYHUM CIMBOBHMA HEINOCTajy Yy HayYHHUM M CTPYYHHM
yaconmcuMa y Cpouju. IHTepBjyr 1 KOHCTPYKTHUBHH Pa3roBOpH ca ekcrieptuMa u3 Cpouje
Y MHOCTPAHCTBA Ha OBY TEMAaTHKY OWJIH Cy Takol)e o1 BENHMKOT 3Havaja.

ITomto je wmaeja oBOr paja 3amTHTA BOTHHX pecypca mo npuHmmmuma EY
MOJUTHKE y 0bnacTu Boga, monuio ce ox EY JlupektuBe o Bomama, amu U MeljyHapomHOT
IUTaHa 3a yrpasJbame ciauBoM peke Ende, Mehynaponne Komucuje 3a 3amrury pexe Ende u
[Tnana 3a ynpasibame pedHumM ciuBoM JlyHaBa, MeljyHapoaHe KOMHCH]E 3a 3allITHTY PEKe
HynaB u3 2009. roaune, KOju Cy MNOCHYXKHJIM Kao Mozaeian u npumepu. [lopen Tora,
kopumhenn cy noxauy PemyOnudkor XuapoMETeOpOJIOLNIKOI 3aBOAAa M M3BpIIEHA je
JieTajbHa aHaIN3a criennpUIHUX MpodiieMa y CIUBY.

Kapaxkrepucruke peunor ciimBa Jy:xxne Mopase

Peunn cnmuB Jy:xae MopaBe je OpACKO-IDIAHWHCKOT KapakTepa y KOjeM IOCTOjU
orcer HaaMopckux BucuHa ox 300 m mo 2169 m (Bpx Munop Ha Crapoj rianuan). Cius
HUje CHUMETPUYHOT OOJIMKa INTO Hala3W O0jallkeme Yy TEKTOHCKO] ucropuju. Takobe,
YHCHHULA Jja peuHH TOK JyxxHe MopaBe MeaHIpupa He MOXKe ce 00jaCHUTH Kao pe3yirar
(yBujanHe eposmje, Beh Kao ToOciequma TEKTOHCKMX MOKpeTa KOju Cy Te MeaHAape
¢ukcupamm (Petkovi¢, 1995).

Ca rieuIiTa MakKporeoJioruje, 1ojauHa oBe peke cnaja Erejcku u [TanoHcku OaceH
Ha cexktopy ['paennuke kmucype. Jyxxna MopaBa nMa KOMIO3UTHY JOJIMHY KOja C€ CacTOjH
ol KIucypa M KoTiuHa 1o cienehem peny: I'bunancka komimHa - KoHuysbcka kiucypa —
I'pnemnuka kmucypa — JleckoBauka xornmHa — Humko-anekcnHauka komimHa - Cranahka
KIIMCypa.



HU3Bop: Babi¢ Mladenovié, Petkovié, & Knezevi¢, 2010

Jyxxna MopaBa HacTaje crajameM brunauke u I[IpemeBcke MopaBuiie Kox
Byjanosua. ['erepanHo Tede y mpasiy jyr — ceBep u HakoH 316 km Toka, Jy>xaa Mopasa ce
Kao JleCHa cacTaBHHIIa cmaja ca 3amamgHoM MopaBom kopx Cramaha, unmnehn Benwmky
Mopay. MopaBcku cucteM npunana Hajsehum aenom teputopuju Cpouje u L{promopckom
ciuBy. HajBaxkauje nese mputoke Jyxue Mopase cy Jabmanuma, Berepauna, I[lycra pexa u
Torumuna, 1ok cy Haj3Ha4ajHUje ecHe npuToKe - Bpna, Bnacuna, Cokobamcka Mopasuna u
Humaga, koja je Hajaysxa nputoka. [ToBpmmHa crimsa Jyxue Mopase je 15.696 km?, a 85%
npunana Cpouju. Y cnuBy Jyxxne Mopase noctoju 7 BOJAHUX aKyMyJjialdja ca 3alpeMHHOM
Behom oz 10 Mummona m’, 4 akyMyJanuje ca 3aIpeMHHOM MamoM o 10 MumHona m® u 35
MaJIMX aKyMyJIaluja Koje ciiy’e 3a nmorpede BojocHadieBama (y Tabesu 1moJi B), eHEpreTHKe

Kapra 1. Caus Jy:xue Mopasge.

(e) u onOpane ox moriasa (Ir).

Ta6ena 1. Akymynanuje ca 3anpevunom seliom ox 10 munona m®y ey Jy:xne Mopage.

Tonuna Bucuna | [yxwuna | 3anpemuHa 3anpemMuHa
Axymynanuja Pexa U3rpajbhe Opane Opane Tena Opane | akymynaunuje | CBpxa

Gpane (m) (m) (10° m®) (10° m®)
Bnacuna Brnacuna 1954. 34 239 365 176 B, €
Bosan Mopasuua 1978. 52 151 297 59 B, I
BpecroBan ITycra pexa | 1985. 31 330 240 10 B
3aBoj Bucounma 1989. 86 262 1470 170 e
Bapje Berepuuna | 1991. 75 326 1300 41 B, I
ITpBoHek bamcka 2007. 87.5 250 1155.28 223 B
Cenosa Tomnuia - - - - - B

W3Bop: UHcTuTyT 32 Bogonpuspeny ,,Japocias Uepuu”.
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IIpema momanmma MHCcTHTyTa 3a BomompuBpeny ,JapocmaB Yepuu, cnus Jyxuae Mopase

Hajeehum gmenom mpumama CpricKO-MakeIOHCKOj 30HM TMoA3eMHHX Bona. llopen
TNIMOLICHCKUX BOJOHOCHHX cpeanHa JleckoBauke KOTJIMHE, ca CTAaHOBHUIIITA
BOJIOCHA0/IeBaba 3HavYajaH je anyBUjaiHu HaHoc JyxxHe Mopase.
Ta6ena 2. Pecypcu noasemHe Bojie no okpy3uma y cauBy Jyxue Mopase.
Oxpysu y AuyBUjaHe U31aHU Kapctre u3nanun Heorene uzganun
cnuBy Jyxkue | Kopumhena | Kamamurer | Kopumhena | Kamamurer Kopuuthena Kamanurer
MOpaBe KOJIMYHUHaA nU3BOpHUIITA KOJIMYHHa U3BOpHUIITA KOJIMYHHa nU3BOpHUIITA
(I/s) (1/s) (1/s) (1/s) (1/s) (1/s)
Humrascku 550 1220 495 545 - 60
ITuporcku 5 15 780 1365 - 20
Tommuyxku - 60 75 115 20 20
JabmaHuuku 365 555 - - 350 600
TTunmcku 55 530 - - - -

M3Bop: MHcTHTYT 3a Bogonpuspeny ,,Japociaas UepHu*.

Y cmuBy JyxxHe MopaBe 3acTylUbeHa j€ YMEPCHOKOHTHHCHTAIHA KJIMMA.
ATCOlyTHO MHUHHMaJIHE TeMIlepaType Ba3ayxa 3a0enekeHe Cy Ha KIMMaTOJOIIKUM
cranunama: Bmacuna -31,2 °C, JleckoBanm -30,5 °C u babymmuna -30,5 °C, mok cy
aricoNyTHO MaKCHMallHe TemIieparype 3abenexene y IIpoxymsy 42,7 °C, Humy wu
Brnacorunmy 42,5 °C, JleckoBiy 42,0 °C. AmncosyTHO MakCHMalHa JHEBHA BPETHOCT
KOJIMYMHE TaJaBHHA PETHCTPOBAaHA je Ha MaJaBUHCKO] cTaHuiM PakoB Jlonm (ommrmHa
Babymanma) - 220 mm.

Tabesa 3. Cpenme MeceyHe H Cpeibe TOANIIHbE BPeJHOCTH NaiaBHHA (mm).

Hiﬁz:;l:(?a Jan. | ®e6. | Mapr | Anp. | Maj Jyn Jyn | Asr. | Cen. | Okr. | Hos. | Jen. | Tox.
Babymnuna 472 | 445 45,1 56,3 | 70,0 75,9 | 53,0 | 46,1 | 46,0 | 474 | 60,3 | 54,6 | 6464
Byjaunosarg 43,6 | 43,6 43,1 51,3 | 62,0 66,3 | 48,0 | 40,2 | 483 | 555 | 61,9 | 59,0 | 622,8
Jumurposrpax | 38,9 | 39,2 41,8 | 52,9 | 76,3 82,6 | 56,6 | 47,7 | 458 | 453 | 551 | 488 | 6310
Kypurymnuja 44,1 | 43,6 43,8 | 54,1 | 69,7 68,2 | 563 | 452 | 50,3 | 492 | 62,2 | 552 | 642,0
JleckoBary 433 | 43,1 46,0 | 55,5 | 62,1 68,9 | 43,6 | 47,5 | 48,1 | 46,6 | 59,2 | 524 | 6163
Hum 39,1 | 38,1 40,0 | 524 | 64,7 64,6 | 43,5 | 44,0 | 47,5 | 41,7 | 550 | 52,2 | 582,8
Mupor 35,8 | 37,6 38,7 | 50,7 | 68,0 753 | 474 | 434 | 42,6 | 42,9 | 54,7 | 46,3 | 5833
Ipenejane 53,5 | 548 58,8 | 73,1 | 84,1 922 | 574 | 529 | 53,1 | 534 | 69,0 | 63,7 | 7657
Tpokymbe 54,6 | 54,9 50,3 | 59,5 | 79,1 83,9 | 753 | 60,6 | 689 | 684 | 79,0 | 66,3 | 8008
Bracuna 62,9 | 584 62,1 76,1 | 91,7 | 1057 | 66,5 | 53,7 | 59,3 | 609 | 74,0 | 71,0 | 8424
Bracorunue 50,1 | 51,3 50,8 | 64,1 | 77,9 79,2 | 50,9 | 51,0 | 55,0 | 50,4 | 684 | 62,2 | 71,6
Bpame 39,5 | 39,8 403 | 51,3 | 63,0 68,8 | 48,1 | 424 | 46,9 | 533 | 60,0 | 53,0 | 606,3

U3Bop: Peny6anuku xunpomereoposnoku 3aBog Cpouje, MHCTUTYT 3a Bomonpuspeny ,,Japociaas YepHu*.
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T'padukl. a) Knuma nujarpam 3a Bpamwe (no Walter-u)  6) Kiimma nqujarpam 3a Jleckosan (mo Walter-u)

Cepmja momaTaka O TPOCEYHOM TpOTHIA)y peke JyxHe Mopase ykasyjy Ha
KapaKTepUCTUKE BOJHOI PEXUMa M HA BOJHOCT CIMBHOr monpydyja. Ha cmuBy JyxHe
Mopage, yuectanocT Qua>Qmaxs: j€ HajU3paxkeHHja Ha Kpajy mposieha - mpBa MojioBUHA
jyHa, a cllein ModYeTak JieTa - Mmocielqma Jekana jyHa, mouerak jyna (Ristic, Radic, &
Vasiljevic, 2009).

Tabena 6p. 4 Cpeamu MeceyHH U roauimy nporunaj Jy:xxue Mopase 3a nepuog 1946.-2006. ronune.

Xuaposomka Tpotumaj, Q (m’/s)
CTaHMLIA 1 11 11T I\% \' VI Vil vll  IX X XI XII Ton.

Mojcume 104 | 146 | 179 | 181 136 | 94,4 | 48,8 | 29,9 | 28,3 | 38,2 | 54,6 | 83 93,5

AnexcuHar 96,2 | 138 | 169 | 170 | 127 | 88,3 | 46,8 | 29 27,4 | 36,5 | 52 71,3 | 88,1

Kopsunrpan | 63,9 | 90,4 | 114 | 105 | 78,1 | 55,5 | 26,7 | 16,9 | 16,4 | 22 34,3 | 50,7 | 56,1

I'poenuna 28,5 | 40,3 | 47,8 | 43,7 | 32,1 | 23,4 | 11,8 | 7.97 | 7,78 | 11,5 | 17,1 | 24,2 | 24,7

Bnagnuun Xan | 22,8 | 31,1 | 36 31,8 | 24 17,1 | 8,63 | 5,86 | 6,10 | 9,26 | 13,7 | 19,6 | 18,8

W3Bop: Penybnuuku xuapomereopiorku 3aBog Cpouje, MTHCTUTYT 32 Bomonpuspeny ,,Japociaas Yepau*.

Homuua Jyxne MopaBe uMa OrpoMaH HalMOHAJIHM, TE€OCTPATCIIKH U
COIIMOEKOHOMCKH 3Ha4aj. Mako peka u meHe IPUTOKE HUCY ITUIOBHE, JoinHa Jyxne Mopase
00e30ehyje caobpahaj Ha xopumopy X W 3a kenesHuny u 3a ayronyT beorpaa-Ckorube-
Conmyn. MehyrtuMm, Jysxna MopaBa ca BEeHMM NpPUTOKamMa MMa 3HadajaH MOTCHLHMjall 3a
MPOM3BO/IKY CJCKTPUYHE CHEpTHje, Ha MpuMep: max kopurta JykHe Mopase je 354m,
m3pauyHaTd noteHumjan je 797-10° kWh/rogmummse; max kopura Humrae 299 m,
MOTEHIIU]al 430'10° kWh/rogumme; Tormmua: 725 m, 277:10° kWh/ropumme) (MuCcTHTYT
3a BOJOIIpHUBpeny ,JapocnaB YepHn” & MHHHCTapCTBO 3a MOJBOIIPHUBPENY, IIyMapCTBO U
Bomonpuspeny, 2001). Hajsehe xunpoenexkrpane y cinuBy cy: ,,Bpna I-IV” na Brnacunu u
,[1upot” Ha Bucounnu. Benuke akymynanuje kao ,,JIpBoHex” Ha Bpamcko0amckoj peru,
,,3aB0j” Ha Bucounnu u ,,boBan” Ha AnexcruHaukoj MopaBHIIM ClTy)Ke 32 BOAOCHa0/IeBambE,
JIOK Mame aKyMyJlalyje CiIy’)ke W y CBpXe Typu3Ma, puOoJioBa M CIIOPTOBa HA BOJH. Y
peuHom ciuBy JyxxHe MopaBe mocroje aBa pUOOJIOBHA MOAPYYja ca IPUCYCTBOM
LUIPHUHUIA KOja ce KOPHCTE 3a CIOpTcKH pubonoB (VMHCTUTYT 3a BomonpuBpeny ,.Japocias
Yeprn” & MuUHHCTapCTBO 3a MOJHONIPUBPEY, IITyMapcTBO U Bojomnpuspeny, 2001). Mako je
6oraTcTBO Yy TEpMOMHHEPAIHUM BOAaMa OI'pPOMHO y oBoM neny CpOwuje, KamauuteTd |
NOTeHIMjanu Oama Kao mTo cy Bpamcka, Huika, byjaHoBauka n 3BoHaUKa ce HE KOPHCTH
y Mepu y kojoj je To moryhe. Crapa mranmHa u CuheBauka Kimcypa Cy HIpOTIIAlICHU

100

P (mm)
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mapKoBUMa Tpupone, noiwHa peke [Tunme, Jlentepuja-Cokorpan u BrnacuHa cy npemenu
M3y3eTHUX OJUINKa, BiracuHa mpunana nmucta Pamcapckux noapydja, 1ok je HaBospa Bapormn
MIPOTJIAIIEHa CIOMEHUKOM IIPUPOJE.

VY cmuBy Jyxae Mopase Hanma3u ce AJEKCHHAYKN OaceH MPKOT yriba ca mpeko 27
MUJIMjapIy TOHa MPKOT Yriba W ONMU3y JBe MUIMjaple YJbHHX IIKpuibana. [loazemHoM
eKcIuToaTajoM yrab je Bahien on kpaja XIX Beka 0 1989. roaune, kaga je QOIUIO IO
TpOBama JeBeIeCeT pyAapa yIJbeH MOHOKCHIIOM.

[Ipema cratucTuukuM mojanyMa, Homynanuja y ciausy Jyxxuae Mopase Opoju oko
700.000 cranoBHuka. [IpumeTHa je nemomynanuja HapouuTo mozapydja Crape IuraHHHE Ha
KOjOj MMa M3yMpJIUX Cejla WM, Ha IPUMeEp, cella ca TPH CTAaHOBHHKA y TyOOKO]j CTapOCTH.
I'panoBu n onmTHHe y cnuBy JyxHe Mopase cy NpUBpeAHO HEPa3BHjEHH Ca MHIAYCTPHjOM
KOja je HEYCIEUIHO IPUBAaTU30BaHa WX Pajid Y CMambEHOM KallaluTeTy.

Crnenudununn npodiaemu y peunom cauBy Jyxne Mopage

Kaxo cy pedHe moiHMHE HEOCIOPHO Ba)KHE 32 COLMOCKOHOMCKHU JKHBOT U IOT'OJHE
3a Jby/ACKa Hacesba M HMHIYCTPHjCKH Pa3B0Oj, OHE CY AUPEKTHO YIPOXKEHE THUM JbYICKUM
aktuBHocTHMa (Babi¢ Mladenovic et al., 2010). Ha MmuoruM cextoprma Toka Jysxae Mopase
TUIaBHE 30HE M BJIaKHA MOJPYYja Cy MCYIIEHHW W MPETBOPEHH Y aHTPONOTreHe IOBpLIMHE,
nosehaBajyhn pu3uk on IOIUIaBa yCleA CMamemha OBUX MMOJpYyYja KOPHUCHHX Kako 3a
NpUXBaT MOIUIABHUX Tajlaca TaKO M 3a alcopIlMjy opraHckux 3arahjuBaua. Ocum Tora,
NPOjeKTH peryianyja peuyHHX TOKoBa y ciuBy JyxxHe MopaBe y MpoIUIOCTH CY
3aHEMapHBaId EKOJOIIKM YTHIRj, 4YecTo JoBojaehm 0 nerpaganuje NpHOOATHUX H
aKBaTWYHUX EKOCHCTEMa, T1a C€ OJ HOBUX MpojeKaTa OuYeKyje IOIITOBAHmE EKOJOIIKHX
mpuaimna (Kostadinov, 2007; Babi¢ Mladenovi¢ et al., 2010). HemaBHo u3rpaljene Opane
Kao W Oyjuyapcke mperpajae Ha mpurokama Jy:xHe MopaBe HeMajy puOJbe CTaze 4uMe ce
HapyllaBa HCITyHCHE CKOJOMIKOT M EKOCHCTEMCKOT CTaHAapAa KOjH je IOCTaBJbEeH Y
JupexTuBu.

Hajsehe unnyctpuje y Bpamy, Jleckoriy, Humry n Bnagnunaom Xany cy HajBehn
oprancku 3arahuBaum peke Jyxae Mopase. CaMo HEKH TpaJOBH M HHIYCTPHjE Yy CIUBY
Jyxxne MopaBe umMajy mocrpojema 3a npeurinhaBame oTnaaHux Boja. HempeuuinhaBame
OTMaHUX BOJA je jedaH on IMaBHHX (DakTopa KOjH yMamyjy KBAJIMTET BOJa Yy pekama.
[Mopen Tora, mocToju BenrkH npoOIieM ca AWBJFUM JICTIOHHjaMa Ha o0ajlama TJIaBHOT TOKa U
NPUTOKa KOje, TOope] YrpokaBamba KBaluTeTa Boja, nosehaBajy mnocieauie HaieTa
MOTUIABHHX TaJlaca.

Tabena 5. Hauun kopumhema 3eM/bUIITA y TOPH:EM ey ciauBa Jy:xxHe Mopase.

I'paenmuka Bpamcka Mopanwia Konuysbcka bunauxa Vi
KJIHCypa KOTJIMHA KJIMCypa Mopasa
Kynrypa km> | % | km®> | % | km®> | % | km®> | % | km® | % | km’ %

Hlyme mmymeka 1953 10 (51.83 [473.28 [34.96 | 48.20 [21.06 | 33.50 |41.32 [504.80 [32.50 | 1282.9 | 35.17

3€MJb.

Jlusaze u 90.62 |21.05 [250.19 [18.48 | 55.90 |24.43 | 7.13 |8.79 |357.30 |23.00 |761.14 | 20.86

Bohmaru 12.50 12.90 |29.90 [2.21 | 6.50 |2.84 | 1.50 |[1.85 [35.20 |2.27 | 85.60 | 2.35

Tomonpuspento | g3 6> 19,43 |482.28 [35.62 [100.50 |43.92 | 22.40 [27.63 |552.78 [35.58 | 1241.6 | 34.04
3€MJb.

Tonern 20.60 | 4.79 |118.25 [8.73 [17.74 |7.75 |16.55 [20.41 [103.34 |6.65 |276.48 | 7.58

Yiynto 430.44( 100 [1353.9 | 100 [228.84 [ 100 [81.08 | 100 [1553.4 [ 100 [3647.7 | 100

M3Bop: Kocranuuos C., u ap. 1997.

[Tpupoana nrymcka u 3eMJbHIIHA OOTaTCTBA Cy OWJIa YHHIITEHA 33 KPaTKO BpeMe y
npouutocTd. Heku enoBu pedyHor ciiuBa TOKOM IPBE MOJOBUHE NPOILJIOT BeKa Cy MOTIYHO
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00e3MIyMJBCHH IITO je YOP30 3a MOCTIeIUIly HMAJIO M0jaBy €KCIECHBHE €po3hje U OyjHIHIX
MoIUIaBa M CTOra BEJIMKE MaTepHjaliHe IiTeTe W 4ak Jpyicke ryoutke (Petkovié, 1995;
Kostadinov, 2008). Kao mouerak opraHu30BaHHX MPOTUBEPO3UOHUX PaJOBa y CIUBY KOJ
Hac cMmarpa ce 1907. roauHa, HajuHTe3uBHHja (ha3za OBHX pajioBa o0yxBara MEpUO]| IOCIe
Jlpyror cBeTckor para [0 Kpaja ocamJeceTux roauHa XX Beka, oK norahaju y mocienmse
JIBE JICLIeHH]je YII030paBajy Ha HEONXOJHOCT HOBUX IMPOTHBEPO3UOHHX pasioBa y OyjUYHUM
cimBoBuMa (Kostadinov, 2007).

Topwmu neo cnusa Jyxae MopaBe koju 00yxBara mojapydje y3BoaHo ox I'prenwiie
JIo TpaHuile ca MakedoHH]joM, MOCeOHO Neo Kpo3 ['pAemuuky KIucypy, OMO je HapOduTO
rorol)eH NHTE3WBHUM €PO3MOHUM MPOLIECHMa, U 300T Tora npejMeT U3paje BHIIE pojeKaTa
U CTyZAHWja ¥ U3BOljera MPOTUBEPO3HOHUX PaJioBa.

Ta6ena 6. PacipocTpamkeHOCT M HHTEH3UTET epo3uje y I'paesnukoj kiaucypu.

© Kareropuja nHTe3uTeTa €pO3MOHMX TIpOIeca

2 7.

I st

é 1 1I 1T v \Y . T YKYIIHO
= F 2 2 F F F F F

(km?) Zy F(km')| Zg |F(km') | Zg (km?) Zy (km?) Zy (km?) Zy (km?) Zy (km?) Zy

A - - 1422 1 0.76 [295.68| 0.54 | 2.44|0.37 - - 1302.34(0.54 - - - -
I - - [19.17]0.81 |106.10] 0.49 | - - - - - - 125.27| 0.541427.61]0.54

N3Bop: Kocragunos C., et an 1997.

Tabema Op. 6 mokasyje na je y TOpEHEM ey CIUBa HajBHINE PacHpOCTparmeHa
epo3uja cpemmer nHTeH3uTeTa npeMa knacudukanuju C. aspuinosuha (["aBpmmosuh, C.,
1972). IIpopadyHara je mpocedHa roTUI-a €pO3HOHa MPOAYKIHja HAaHOCA Y CIUBY JykHE
MopaBe u HU3HOCH 11.7-10°m3r01:['1, MIPOCEYHHU TOIUIIBU MPOHOC CYCIIEHIOBAHOT HaHOCA
msHocH 2.3-10°m’rox’, 10K je mpocedHH roAMIIIGH TpaHCIOPT BydeHor HaHoca 276.000
m’rog! (Petkovic, S., Kostadinov, S., et al., 1997).
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I'paduxon 2. Buianc Tpancnoprta HaHoca (cpauyyHato no metroau C. 'aspuiosuha).
U3Bop: Petkovié¢, Kostadinov& et al., 1997
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Haj3nauajauje Oyjuune mpurtoke JyxHe Mopase ca HajBHIIE HaHOCA, HaJlasze ce y
I'pnennukoj knucypu u Bpamckoj kotiaunu. Kiacudukaiuja Oyjuunux mputoka ['paenuyxe
kimcype u Bpamcke xotnuae npema C. ['aBpunosuhy (I'aBpuiosuh, 1975) npukaszana je y
tabenu Op. 7 Koja MOKa3yje /Ja ce Ha peJaTHBHO MaioM mpoctopy Hanasu 210 OyjuaHmx
NpUTOKa KOjeé CBOJUM 4YeCTHM I[OIJlaBaMa K3a3MBajy BeJHMKe INTEeTe HacesbuMa,
NOJBONPUBpPEAN U mpuBpenu yomute. [loceOHO cy 3HauajHe HITETE KOje HAHOCE JBEMa
3HayajHUM MeljyHapomHuMm caoOpahajuuriama: nyt (y Omuckoj OyayhHOCTH ayTomyT) U
xene3Hnuka npyra beorpaa-Hunr-Ckombe-ATrHa. Takohe yHOCe Bennke KOJIMYHHE HAHOCA
y Jyxny MopaBy unMe HapyllaBajy BeH PEKUM Teuera, a HAaHOC JI0CTIeBa Jlajbe y Benuky
MopaBy, a 3atuM y akymynaudjy ,,Depman® wu3asuBajylin HH3 IOTeTa OJf 3acUMama
aKyMyJaldje W CMamemha KamanuTeTa 3a IPOU3BOIBY CIEKTPUYHE CHEpruje [0
YIrpoXkaBarma KBAJIUTETa BOJIA.

Tab6ena 7. Knacudgukanuja 6yjuaHuX TOKOBa y ropmeM ey ciupa Jy:xHe Mopase.

Bpcra OyjudHor Toka- Xuaporpadceka Mopcostoua uemina
I'pnennuka Bpamcka
Kiaca VYkynHo
KIIHCcypa KOTJIMHA
A - ByjuuHe peke 5 11 16
b - Byjuune peunie 7 11 18
11 - Byjuunu motouu 8 11 19
[ - CyBoonuHe U MamH IOTOIH 17 14 31
E - Byjuune ypBune 36 20 56
© - Japyre u BoogepuHe 64 6 70
YkynHo 137 73 210

N3Bop: Kocranuuos, et an, 1997

Epo3uja 3emubnmra ca CBOjUM IOCIEIMIaMa, Kao INTO Cy TyOWTaK 3eMJBHUILTA,
nopemehaj pexuma oTunama, OyjuyHE TIOIUIABE, 3acUIale aKyMmyJialuja HaHOCOM,
NpOYy3pOKyje INTETHE eKoJiomKke on-site wu ,off-site” edekre. ,,On-site” edektu
NO/Ipa3yMeBajy JICTpaiallijy eKOCUCTEMa YCIIe ] HHTE3MBHUX €PO3UBHUX MpoIieca U ryOuTKa
3eMJBHINTA, JIOK cy ,,0ff-site” eekTH Mame W3y4yeHH W BUIUBUBH. Y TPOILECY OTHIAmba Ha
epO3MOHKMM TOBPIIMHAMA, 33jeJHO Ca YeCTHIAMa 3CMJBHINTA OJUIa3e W JpYyre YeCTUIIe
MPUPOJHOT (OPTAHCKOT WIIM HEOTPAHCKOT) MM BEIITAYKOI MOpekia. YecTHie BelTauKux
hyOpmBa m mectummaa KopuimheHHX 3a moTpede moBehama MOJFONPUBPETHOT IMPHHOCA,
JOCIICBajy y XHIPOJIOUIKY MPEXY 3ajelHO ca epO3HOHMM HAHOCOM, YTHYYhH Ha KBAIUTET
BOJa IMyTeM MeXaHW4Kor W xemujckor 3arahema (Kostadinov, Markovi¢, & Topalovié,
1997).

IToce6an mpoGiem y cimuBy Jy:xHe MopaBe mpencTaB/ba HEKOHTPOIHCAHA W
HeJIeralHa eKCIUIoaTanuja mecka W IUbYHKA M3 KOPHTa BOJOTOKOBA, MPE CBEra W3 KOpUTa
rnaBHor Toka Jyxue Mopase (Ministry of Agriculture, Forestry and Water Management of
the Republic of Serbia - Directorate for Water, 2005). JBII ,,CpOujaBoae” mokyrrasa aa
OBOM Mpo0JeMy CTaHe Ha MyT, Kako OM Ce CIPEYMIO HApYIIABAEe PEXKUMA TeUCHa,
npupoHe xuapoMopdonoruje u nosehame pusuka oj nomiasa. Haxanoct, y Tome Hema
3HAUYajHUX ycrexa w3 cieaehnx pasiora: mMand Opoj BOJONPHBPEIHUX HHCIEKTOpa 0e3
npaBux osnamhema, HeMoryhHocT cripoBoljema 3akoHa o Bogama PemyOmuke Cpbuje y
MYHOj MEpH, Hee(HKACHO [IeJIOBambe NPABOCYHUX OpPraHa y Ciiy4ajy MOIHETHX MpHjaBa o1
CTpaHe BOJONPHUBPEAHUX UHCIIEKTOPA U CIUYHO.

HNHTerpucano ynpas/bame peHHHM CJIUBOM
WHTerpucano ynpasibambe PEYHUM CIMBOM TOYHELE O NMPHU3HAKA Ja MOTUTHYKU

JeTepMHUHHCAHe, aJMUHUCTPATHBHE TpaHHIe HEe Tpeda Ja MMajy BENUKW 3Ha4aj Kajaa je y
[IUTalky YNpaBJbakbeé BUTAIHUM INPUPOJHUM pecypcuma. MHore MelhyHapomHe pasBojHE
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OpraHu3aIyje MOoApKaBajy OBaj KOHIENT y (uHaHCHpamy mpojekara (Dinar et al., 2005).
I'nobanno mnaprenpctBo 3a Boje (Global Water Partnership) neduuuimne wunTterpucano
yIpaBbakbe BOJHUM DPECypcHMa Kao CpPEICTBO Ja ce IocTurHe kopuinheme Boge 0Oe3
yrpoXaBama BHTATHUX (YHKIHja €KOCHCTEMa Y3 IOACTUIAe EKOHOMCKOT M COLMjaTHOT
6narocrama (Swatuk & Motsholapheko, 2008; IHP & NARBO, 2009). Murerpucano
yIpaBJbakhe BOAHUM PECYypCHMA je 3HaYajaH TOMPHHOC COIMOCKOHOMCKOM Pa3BOjy Y CIHUBY.
VY ynpaibamkby BOJAHUM pecypcuMa Ioa3u ce oJ Hadela Ja OHO LITO ce JellaBa y jeTHOM
JIeTly CIIMBa yTUYE Ha JbYJE W KUBOTHY CpelMHYy y ApyruM aeioBuma ciusa (Gourbesville,
2008). Uctu aytop TBpam na mTo je Behn cremen kopumihema u 3araljema MPHPOIHUX
pecypca y ciuBy, To je Behu cremeH wMeljy3zaBucHoctn wu3mel)y kopucHuka. 300T
KOMIUIEKCHOCTH TEMAaTHKEe, IMOCTOjH MoTpeda 3a MHOTOCTPYKUM H BHIIECEKTOPATHHM
ynpasibambeM pedHuM cimBoM (Gourbesville, 2008).

Ilponiecn ympapibarba HAUMOHAIHMM PEYHHUM CJIMBOBUMA W MelyHapoIqHuM
PEYHUM CIIMBOBHMa OMTHO ce pa3iuKyjy. [locmaTtpaHO ca acnekTa CTpyKType yIpaBlbamba,
TeHEepaJIHO MOXKe ce OYeKMBaTH Behu ycrex ako cluB NpuUIaga IpkaBaMa ca (elnepaaHuM
HEro y npkaBama ca yHutapuuM cucreMom (Dinar et al.,, 2007, Dinar et al., 2005).
Jeuenrtpanusanuja y 3em/bama y pa3Bojy KakBa je Haiia, je jeaHa of pedopmu koja ce
CIPOBOJIU Y BHIIIE CEKTOPA, U KOja IMoCTaje CBe MOIyJIapHuja y 00JacTH yNpaBibakha PEUHUM
ciuBoM (Dinar et al., 2007). JleneHnTpanu3anyja y OBOM KOHTEKCTY MOMepa YIPaBJbabe
BOJIHMM pecypcuMa ca HHBOA HAIlMOHAIHUX aJMUHHCTpaldja Ha HMBO pedHor ciusa. Ca
JIpyTe CTpaHe, 3a CrpoBoljeme JeleHTpalIu3alje y YIpaBbakby PEYHUM CIMBOM MOTPEOHO
je pasButu onpeheHe kamanurere. HajHmku HHBO JelEeHTpanu3aunuje IoJpa3syMeBa
YKJbYUHBabhe 3aMHTEPECOBAHUX CTpaHa W KOPHCHHMKA BOJHUX PEcypca y jeJHOM PEYHOM
CJIUBY U CIIPOBOJIM C€ ca IIMJbeM roBehama TPaHCIapeHTHOCTH Y JIOHOIekY outyka (Dinar
et al,, 2007). 3a HamgmexxHe y Wpckoj, ydemhe jaBHOCTM W HWHTETPHCAHO IUIAHUPAHE
Kopumhewka BOIHHX pecypca Cy KIbyYHH eJICMEHTH HHTEIPUCAHOT KOHLENTA Y YIPaBbamby
BonHMM pecypcuma (Earle & Blacklocke, 2008). Yuemnrhe jaBHOCTH (participatory approach)
y CTpPY4YHO] JIUTEpaTypH ce IocMarpa Kao METOJ CTPYKTyHpama Mpoleca OUIy4uBama y
KOjeM 3aMHTEpeCcOBaHE CTPaHE KOje HUCY eKCIEePTH MMajy aKTUBHY YJIOTY M YTHIaj, Ka0 U
MoryhHoCT naBama nHpOpManyja u mpeprora ox 3Ha4daja (Nunneri & Hofmann, 2005).

Dinar et al. (2005) je y cBOjUM HCTpaKMBamUMa MPETIIOCTABHO JIa YCIIEX U UCXOAU
JICLEHTpaIM3alKje 3aBUCE OJI MOYETHHX YCIOBa, M TO IIPE CBera OJ HUBOA EKOHOMCKOT
pa3Boja perMoHa KOME pEeYHH CJIHMB IPHIaaa, TYCTUHE HAaceJbeHOCTH W JUCTpuOynuje
pecypca u3mel)y xopucHuka y cnuBy. Dinar et al HaBone na JeneHTpanu3alyja 3axTeBa
ynyhuBame (HHAHCHjCKUX M JPYTHX pecypca Ol CTpaHe 3aMHTEPECOBAHUX CTpaHa, Ja Cy
TYCTO HAaceJheHH PEYHHM CJIMBOBHM BHIIE YKJbYUCHHM y pelllaBame NpodiiemMa, Kao W Jaa
eKCTpEeMHE pa3liMKe Yy JIUCTpUOYyIHjU pecypca MOTY 3Ha4dajHO YrpO3UTH IIPOIEC
nenentpammzanyje (Dinar et al,, 2007). ExoHOMCKe, MOJHTHYKE M COLHWjalTHE pPa3JIMKe
n3Meljy KOpHCHHKA Yy PEYHOM CIIMBY MOTY Jla YTHYy Ha IIOBEpEHhe Ha pealiji KOPUCHUK —
Hagnexxau (Dinar et al., 2007). Kako ce mporecu npeneHTpanu3ammje omnrepeheHn
KOH(QIIMKTAMa OJBHjajy OTEKAaHO, MOpajy c€ pa3BHjaTH MEXaHU3MH 3a pellaBame
koH(paukara u crnopoBa (Dinar et al., 2007). Kako ©Ou ce obe3bemuia ycnemiHa
JIETICHTpaj3anyja, morpedad je u ajekBaTaH BpeMEeHCKH OKBHpP. Ha moueTky, moTpebHoO je
BpeMe na Ou ce pa3BWiIa HHCTUTYLMOHAJHA capajmba W INpeMolnhaBame, H3rpaauiio
MoBepeme, Hayumio u3 trial-and-eror learning.

Jleuentpanuzanyja ynpaBjbaba PEYHHM CIMBOM Hajuelnhe 3axTeBa OCHUBAmbE
opraHm3aiyja peyHux ciamBoBa (river basin organizations - RBOs) (Dinar et al., 2007).
Takse cy y EBponn: MelyyHaponna xoMucuja 3a 3amituty peke JlyHas ca ceaumreM y beuay
(International Commission for the Protection of the Danube River — ICPDR), Mehynaponna
KoMmucHja 3a 3amTuty Pajue ca cemumurem y KoGnenmy (International Commission for the
Protection of the Rhine - ICPR) mmm Melhynaponna kommcuja 3a 3amrury EnGe ca
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cenumreM y MaraeOypry (International Commission for the Protection of the Elbe — ICPE).
Hajzan, nocroju Melynaponna Mpexa opanuzaimja peunux cimBosa (INBO) kao kpoBHa
opranmzanuja ca cekperapujatoM y Ilapusy. Ilopen Tora, moApimiky MoKe HPYXHTH
Mebhynaponna Mpexa 3a m3rpahjuBame KanuTeTa y MHTETPHCAHOM YIpaBbaiby BOJHUM
pecypcuma y ciauBy — CAPNET. 3Hauaj 0BHX OpraHu3aiiija ce MOXKe jaCHO YBHJICTH aKo ce
yIIOpEeIN CTalke U OpHUra 0 BOJAHUM PECypCUMa Y CIUBY IIPE H MOCJE HUXOBOT OCHUBAMKbA U
pana.

IIpema ymyrcrBuma YH Bome (UN Water) 3a uMIUIEMEHTAIUjy KOHIIENTa
WHTETPHCAHOT yIpaBjbalkhba BOJHHM pEcypcMMa Ha HHBOY PEYHOT CIIMBa HEOIXOIHA je
MehyceKTopiHa MHTepaKiMja y KOjy Cy YKJbYUSHHU: OJbONPUBPEAHU CEKTOP, HHLYCTPH]CKH
CEKTOp, CEKTOpP 33 BOJOCHAOIEBamE, CEKTOP 32 XHIPOCHEPTeTHKY, CEKTOp 3a 0n0paHy Of
TIOTUIaBa, CEKTOP 3a 3aIUTHUTY XHUBOTHE CpeluHe, cekrop 3a ornanHe Boae (IHP & NARBO,
2009).

I[TporieHa KONMYMHE U KBAIUTETA BOJIE Y PEYHOM CIIMBY je (pyHIaMEHTAaHH 3aJaTaKk
Yy WHTETPHCAaHOM YIIpaBibamky peuHnM cimBoM (Jia, Niu & Wang, 2007). 3a ympasipame
BOJHHM peCypCcHMa y CIHBY je OMTHO 1a ce MACHTU(DHUKY]Y OHE JbYICKE aKHBHOCTH KOje
yrpoxanajy ekojomiku kBaiauteT Boaa (Nunneri & Hofmann, 2005). Mepe 3a peaykumjy
UHIIyTa HyTpHjeHaTa y BOAE MOTY OMTH pa3iM4uTe, O yBohema TaKCH JO0 yCIOCTaBJbarba
KBOTa €MHCHja M TEXHWYKHX 3aXTeBa M MOTY C€ NPHMEHUTH Ha Pa3IMuUTUM HHBOMMA
(HauMOHATHOM, peruoHaHOM WK Ou3Huc HuBOY) (Nunneri & Hofmann, 2005).

EBporicka arennmja 3a sxuBoTHy cpenuny (EEA, 1999) je ycojuma DPSIR
MPUCTYTI Ka0 CPEACTBO aHAJIM3e MHTEPAKIMja KOMILIEKCa YOBEK — eKocucTeM, ysumajyhu y
003Up MeT pa3IuuUTUX BapHjadiau: 1) cCOIMOEKOHOMCKH Pa3BOjHU MPOLECH 2) MPUTHCIH Ha
KMBOTHY CPEAMHY KOjH HacTajy Kao pe3yjiTaT COIMOEKOHOMCKOT pa3Boja 3) MpoMeHe U
CTame KMBOTHE CpelvHe 4) CBEYKYyIHH YTHIIaj Ha YOBEKOBO Olaroctame M 5) OATOBOP
IpymTBa (Mepe) Ha HeXKeJbeHE ePeKTe COIIMOSKOHOMCKOT pa3Boja.

Socio-Economic Drivers

- .g. Urbanisation, transport/irade
- Agriculture/Landuse change
- Industrialisation

Biophysical properties
of the continuum
catchment-coast

Perceptions and Insights
of interest groups:
conflicts of (land-)uses,
feasibility of measures,
present environmental
issues
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Cauka 1. DPSIR npuctyn Koju noBesyje couujajHe npouece 1 npoiece y ;kiBOTHOj CpeIHHH KOjH je
aganTupan 3a cauB peke Ende (Nunneri & Hofmann, 2005, EEA, 1999)

CucrteM 3a NOAPIIKY y o/uTyurBamy (decision support system - DSS) je nedunucan
Kao KOMIjyTepcKH Oa3WpaH CHCTEM KOjH TIOMa)ke IPOILEC [OHOIIEHa OAIyKa M HMa
3HaYajHy yJOry y ynpasibamy pednum ciuBoMa (Gourbesville, 2008). TIpema Gourbesville,
DSS noapasymeBa ca jeqHe cTpaHe MOAPIIKY 32 OINEPALHOHO YIPaBbamkhe U MOAPILIKY 32
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CTpaTelIKO JOHOLICHE OJIyKa M IUIaHHpame, ca apyre crpane. Ilocienme moapasymena
MOHHTOPHUHI, NPHKYIJbalh€ MOAATaka W HUXOBY O0pady; CBe TO OpPHjEHTHUCAHO Ka
JOJIaKeY 3aKJbydKa O YHIEHHYHOM CTamby, y OBOM CiIydajy BOAHHMX pecypca, ITO HMa 3a
KpajibH b MOJPIIKY YV OANYYHBaKY y3uMajyhu mpuToM y 003up mpecnekTuBe U Moryhe
CIICHapuje, Kao W eBajyalldjy W aHaIu3y BHUIIE alTEPHATHBA. 3a CHCTEM 3a IMOJPLIKY Y
omtyuuBawy W wumimiemeHtranujy MYPC HeonxomHo je u onromapajyhe TeXHHYKO
OKpYIKeHe.

Ca npyre crpane, Hutter & Schanze (2008) mocraBipajy OMTHO MUTaEmE KaKO
CTpyUmaly mpaBe H300p KBAINTETHUX OJUIyKa y YCJIOBMMa OTPAaHWYEHOI 3Hama o
Pa3IMuUTHM TpaBalliMa NPOMEHJbUBUX Bapujadim y Oynyhuoctu. Schanze et al Harnamasa
3Ha4ya] HEM3BECHOCTH U PETHOHAIHHX MPOMEHa (KJIMMATCKEe MPOMEHE, IPOMEHE y HauMHY
Kopumhema 3eMJBHIITA) Y TyTOPOYHOM IUIaHUPakhy y O0JIACTH MHTEIPHCAHOT YIPaBJbakbha
pednnM cimBoBuMa. CTora mpeuiaxke MPUCTYTI CHMYJIAIlje HEKOJIMKO MOTYNHX CIleHapwHja,
OpHjeHTHCAH Ka TOHOIICHY HAjONITUMATHUjUX OJTyKa (3a AeTajbHuje BuneTu Schanze et al.,
2012). Uctm aytopm HarmamiaBajy Aa OW Kpu3a BoJe, OMJIO HECTAIINIIa BOJAE WM H-CHO
3araljeme, TpeOaIo Ja MOTUBHIIE Jby/E Aa KOPUCTE UCKYCTBA U3 Calallll-OCTH U IPOIUIOCTH
Kako Ou n3bernu katactpodanne cuenapuje y OyayhHocTH.

Juckycuja 1 KpUTHYKH OCBPT

3HavajHa MUTaKka y yIpaBibaky BOJHUM pecypcuMma y ciuBy Jyxue Mopase THdy
ce, Ipe cBera, KBaHTHTETa M KBAJIMTETa IMOBPIIMHCKHX BoJa (peka M je3epa, OJHOCHO
BOJIHHMX aKyMyJalyja) u rmoja3eMHuX Boja. [IpaBHa nmokpuBeHOCT 3a ofpehuBame KBaIUTETa
BOJIa KOJ HAc MpPEJCTaBJbeHA je Ypeabom o xmacudpukanmju Bona (,,CaykOeHH TIacHUK
CPC”, 6poj 5/68) u 3akonom o Bomama (,,Cinyxbenn rimacuuk PC”, 6poj 30/10), mana ce
MOKPUBEHOCT KJIacHU(HKaIje KBanureTa W jaaba yckinalheHocr ca EU JlupektuBom o
BoJaMa yckopo ouekyje. Ilpema momamuma PemyOmmukor XuapoMeTeopoNomKOr 3aBoja,
KBaJIUTET MOJ3EMHHX BOJIa MepH ce Ha 9 cranuna y cnuy JyxHe Mopase u npunaga I u 11
knacu. [Ipema n3BemTajy AreHnuje 3a 3allITUTY )KUBOTHE CPEJMHE, BOJC Y akyMyJialyjama
3aBoj, Bnacuncko jesepo, bapje u IlpBonex mpumanajy II xiacu mpema meromu SWQI
(Serbian Water Quality Index). SWQI ce nobuja arperupamem neBeT napamerapa GU3NIKO-
XEMH]jCKOT U jeIIHOT IapaMeTapa MUKpOOHOJIOMIKOT KBAIUTETa BoJie (TeMmeparypa Boze, pH
BPEIHOCT, EJIEKTPOIIPOBOMAJBMBHCT, % 3acuhema O,, BIIKS, cycnennoBane matepuje,
VKYITHA OKCHIIOBaHH a30T (HUTPATU+HUTPUTH), opTodocdaTH, YKYOHH aMOHHjYM U
HajBepoBaTHUjU Opoj kKomupopmHUX Kiuna (Mzeewimaj o cmary HHUGOMHe CpeduHe y
Penybnuyu Cpouju 3a 2010. 2oouny, 2011, Ilpagurnux o HayuoranHoj aucmu uHouKamopa
sawmume dcusommue cpeoue, ,,Cnyocoenu 2nachuxk PC" op. 37/2011). N3pauyHaBameM
OBOTI' MHJIEKCA JIOJIA3H C€ N0 MHeT ONMCHUX KaTeropuja KBaJHWTeTa BoJa (OIUIMYaH, BeoMa
nmobap, mobap, JIolI U BeoMa JIomn). 3a KOHTPOJIY KBAJIMTETa BOJA OJ BEIMKOT je 3Hauaja
KOHTpOJIa HCIylITakha OTMAJHMX BOJA M U3rpajma Kamalurera 3a mpedninhaBambe
OTHaJHKUX BOJA.

Usrpammwa OpaHa 3a 1oTpebe TNPOM3BOJLE  €IEKTPUYHE CHEpruje u
BOJIOCHa0/IeBaba 3HAYajHO Cy M3MEHMIIEe eKocucTeM ciiBa Jyxne Mopase u TO y norieny
M3MEHA XWJAPOJIOIIKOT PEeXHUMa, KOHTHHYHTETa PEYHOI €KOCHCTeMa M IIpOMEHa Y
TpaHCIIOPTY epo3noHOr HaHoca. [lopen Tora, cactaB m 0OorarcBo pHOJBMX BpCTa Cy
MIPOMEH-CHH T1a j€ YCIOCTaBJbakbe PHOJBHUX CTa3a Ha OpaHama jeHa O/ MIIABHHUX Iperopyka
3a JIOCTH3ame ,,JJOOPOT eKOJIOMIKOT cTama“. Tako cy, Ha mpumep, y miany VMHTerpucaHor
yopaBJjbama peYHHM cIuBoM peke Enbe medwHMCaHM pPOKOBH 3a KOHCTAaHTHO mHoBehame
Opoja puOJpHX cTa3za Ha TpaHCBe3aTHNM OpaHama m3rpahennm Ha pern Enou (IKSE, 2009).

OcuM m3rpagme OpaHa, y3pOK IPOMEHA y MPHPOTHO] MOP(HOIOTHjH PEIHOT TOKA
Ownn cy pajoBH Ha peryjaldju PEYHHX KOpPHTAa KOjH HYECTO HHUCY MOApa3yMeBaju
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nomToBamke exonomkux npuHiuna (Kostadinov, 2007; Babic Mladenovic et al., 2010).
3Hauaj U O4yBame IUIABHUX HOApyYja AeduHUcaH je [JupeKTuBoM o Bojama U JJupekTHBOM
0 mnomuiaBama. EkocucTeMu IUIaBHHX MOJpydYja WMajy 3Ha4yajHy yjaory u (QyHKuogje y
[ENIOKYITHOM cHMBY 00e36el)yjyhu mobospimame €KONOMKOr cTaryca BOAA W IENOKYITHOT
peutor exkocuctema (Vorosmarty et al., 2010). OcuMm mTo Cy mpeno3Hare Kao MpUpOHA
MOCTpOjemba 3a npeuninhaBame BoJie cMakbyjyhn HUBO OpraHCKUX 3araljema, OHe CIyke Kao
nojpy4ja 3a mpHuxBarambe mnoruaBHux Ttanaca (Molder & Schneider 2010). Crora je
HOTPeOHO OCHTypaTH Ja Iojac y3 pedHo Kopurto JykHe MopaBe M HeHHX MPUTOKA MOXKeE
00e30enTH MPUXBaT MOIIABHOT Tajlaca Kako O ce 3aIITHTHO HAaceJbeHH MPHOOaTHH 10jac.
VY tom cmuciy, Babic Mladenovic et al. (2010) npemnaxy oOHaBibambe IUIABHUX 30HA H
BIQXHHX MOJpy4Yja Ha npumepy Jy:xkHe MopaBe y3 IMOIITOBaKE CSKOJOIIKUX HPHHIIMIIA.
AyTopu Takole Hasaze Jia cy obajie peka HeCTaOMIIHE U YIPOXKEHE €PO3HjOM.

ITojaBa epo3mje 3emspmmTa W OyjHYHHX MOIJIaBa Kao pe3yNTaT HHTE3UBHHX
,,OyJHIHUX KHUIA“ y CIMBOBMMa OyjHYHMX TpuToKa JykHe MopaBe, BEIHKE CHEprHje
pepeda U jakor MHTE3UTETa €pO3Hje 3eMIBHUINTA, UMale Cy KaracTpodaiHe MOCIeAnIe 0
JIOKAJIHE 3ajCIHMIIC a U [IIKPE Y CKOPH]joj UcTopuju. TakBu moraljaju HaBojAe Ha 3aKJ/bydak Ja
j€ HEOIXO/HO U3BPLIMTH OOMMHE MPOTHBEPO3UOHE PaJOBe Yy CIMBOBMMA. Takohe ce mopa
Hahu kommpomuc u3Mmel)y IraHupaHe M3Tpaame CKU IIEHTpa Ha IUIaHMHU becHa xoOmima u
3alITUTE OJ] €pO3Hje KOja Ce TOACTHYE IHXOBOM H3TPaIHOM.

W3a30Bu y ynpasjbalby PU3ULUMa U HEU3BECHOCTH Y IUIAHUpamy Yy CIUBY JyxKHE
Mopage Be3yjy ce yIIIaBHOM 3a I0jaBe IOIUIaBa IJIABHOT TOKA U KaTacTpohaHuX OYjUIHUX
0TUIaBa MamuX MPHUTOKA, KA0 U 3a KIIMMaTcke ekctpeme. M3 Tor pasziora nocroju norpeda
Jla ce u3pajie NperMUHapHa IPOLeHa PU3NKa O MOILIaBa, KapTe YIPOKEHOCTH OJ1 TIOIJIaBa
W KapTe pu3uKa Off MOIJIaBa M KOHAYHO IUIaH YIpaBJbarka PU3NIMMA O/ TI0IUIaBa, CIIOJbHUX
1 YHYTpaIlkuX, y ckiaay ca JupextuBoMm o norraBama 2007/60/EK (European Parliament
& Council, 2007), xoja je mpouctexia u3 Jupextuse o Bogama 2000/60/EK.

VY UzsemTajy o pany y ckiany ca JdupektuBom o Bomama 2000/60/EK, y cnuBy
Jy)xue MopaBe m3aBOjeHO je 6 BOTHHUX Tena, IpU 4YeMy Cy 4dak 4 oKapakTepHcaHa Kao
temko MomuduroBana (Ministry of Agriculture, Forestry and Water Management of the
Republic of Serbia - Directorate for Water, 2005).

Crynuja 0 HHTETPAIHOM YIIPaBJbakhy BOJAHUM pecypcuMa y ciuBy Benrke Mopase
je y IpUIIpeMH U TeXH aa Oyze y ckiany ca 3axteBuma EY lupextuse o Bogama. Meljytum,
OBOM CTyaujoM Hucy oOyxBahenu nenoBn MopaBckor cimBa BaH rpanuna CpoOuje, ma
aTpulOyT unmeepanno TyOM Ha cBOM 3Hayajy. Ca Apyre cTpaHe, HEOCHOpaH je JOMPHUHOC
KOjU Cy HajuiexkHu opranu y CpOuju y obrmactu BojomnpuBpesne aaiu paay Mehynapomne
KomHcHje 3a 3amTuTy [lyHaBa Ha m3pamu IlnaHa 3a WHTErpHCaHO YNpaBJbambe PEYHUM
cnuBoM JlyHaga.

[IpexorpannyHa KOOpAWHALMja W capalmba Cy BpJO OWTHM acleKTH M YCJIOB 3a
ycnex umiuieMmentanuje MYPC. Najsehm neo cnmBa JyxxHe MopaBe mpocTupe ce Ha
teputopuju Cpbuje, nok je ocratak (15%) Ha tepuropuju byrapcke m Makenonuje.
VYKOJMKO ce MMa Y BHIY WHTE3MBAH IPOLIEC EBPOICKHX HHTErpalyja y HaIloj 3eMJbU H
MakeoHHjH, Ka0 U MpHjaTeJbCKH 0JHOCH n3Mel)y npxkaBa y ciuBy, MeljyHaposaHa capa/iba
He 6m Tpebano ma Oyne xounmma y UYPC mpakcu. 3a MHTETpUCAHO yNpaBJbamkbe PEIHUM
cimBoM JyxxHe Mopase, capaama n3Mel)y HaJJIe)KHIX HHCTUTYIHMja OBE TPHU JIp)kaBe Tpeba
Oyzne neduHucaHa OuiaTepallHUM W MYJTWIATEpalHUM criopasymuma. Mehytum, unejy
HMHTETPUCAHOT YIPaBJbatha PEYHUM CIMBOM JyskHe MopaBe MOK€ yrpoKaBaTU UME-EHULA
Jla Ce jedaH Neo ciauBa mpoctupe Ha tepuropuju Kocoa m Metoxuje, ma ce ycien
MOJMTHYKUX pas3iiora He MOXKE rapaHTOBATH YCIICIIHA capajmba ca TAMOUIBUM HaUIe)KHUM
OpraHuMa.

JaBHO MH(pOpMHCame M KOHCYJITalMje Cy jelaH Of KJbyYHHX (hakTopa 3a ycrex
npumene MYPC konmenta. Tpeba ocuryparn ydemhe jaBHOCTH Kako OW ce IOCTHIIA
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mepuenimja UYPC koHmenTa KoJ jaBHOCTH W JUCKYTOBAJIO O MPEINIOKECHHM Mepama 3a
3aIUTHTY U OYyBamke BOJHUX pecypca. Takole je HeonmxomHo urpahuBame KanamureTa Kpo3
nporpaMe egyKalyje 3a 3aHHTepPecOBaHE CTpaHe y CIUBY, ajld W JOHOCHOLE OMJIyKa,
HaJJIeXKHE OpTaHe U eKCIepTe.

JEII
Lponjapome”

Pemyomrmm
HIPOMETe0POIOIIEH
3aBQT,

HecTaTymHOHATHR
HANAITHTETH 32
HEMILTEMEHTALTHY
pomEmenta HYPC

MemsmcTapCTED
N BCOPHEPEIE.
OIVMAPCTES H
ROTMOTIYARTE TS

Canka 2. MHcTuTYIMOHAIHM KanauuTeTn y Cpouju 3a umMmiementauujy konuenra UyPC.

Kputnuna murama y UYPC kaga cy y muTamy 3eMJbe y pasBojy cy, m3mely
OCTaJIOT, HMHCTUTYLHOHAJIHOT W TEXHUYKO-TEXHOJIOUIKOT KapakTepa. IHTerpucaHo
yIpaBJbakhe PEYHUM CIIMBOM 3aXTEBa pa3MEHy 3Harbha, MHCTHTYLHOHAJIHO mpemMomnrhaBame,
npemomrhaBambe u3Mel)y Hayke UM TOIMTHKE Y 00JacTH BOAONpHBpEne, Kao W
MYJITHAACIMIUINHAPHO UCTPAKUBAILE.

3a ynpaBsbame BOJHHM pECypcHMa HEOINXOJHO j€ M3BECTH aHAIM3e KBAJIHUTETa
BOJIa, YTHIIaja JbYJICKOT (pakTopa Ha KBAIUTET BOJE, KA0 M EKOHOMCKE aHaIn3e KopHUIIhema
BOJE W TO Ha 0a3W OYropoYHHWX NPOTHO3a BOJOCHAaOAEBama M TOTpeda 3a BOIOM
(Vorosmarty et al., 2010). OBaj cBeoOyxBaTaH (XOJMCTHYKH) NPHUCTYI MHOApa3yMeBa
yTBphHBame 3aKOHCKHMX, QAMHHHACTPATUBHUX M TEXHWUYKHX MEpa, IMOIUTOBAEkE NMPHUHIUIIA
»3arahmBay 1wraha“, ,KopucHUK miaha® w ,,TOTIyHa HagoOKHaga TpomukoBa“. OCHOBHa
obemnexja Cy capaama 3eMajba y ciuBy Jy)kHe MopaBe Kpo3 OmiarepaiHe CIopasyMe;
HMHTETpHCakbe Mepa M OJUTyKa KpO3 CEKTOpe Kao INTO Cy HHIYCTPHja, IOJbONPHUBPENA,
ypbanu ¥ pypaiHu pa3Boj; u30eraBame KoH(paukara wusMmely WHTEpecHHX TpyIna
(Borisavljevi¢, 2009).

ITpenopyka 3a ycremHo ynpapjbamke BOZHUM PECypcHMa je pasBHjame IUIaHa 3a
yIpaBJbambe peuHuM ciauBoM JyxxHe Mopase ca yuyenthem 3aHTepecOBaHUX CTpaHa M CBUX
JpXKaBa y CIHMBY. 3a OBakaB INPHCTYN MoTpeOHa je mojpiika (OHIOBa M WHCTHUTYLHja
EBporicke Yuuje. Mehytum, moxna 6u Omino epuxacHUje TakaB IUIAH Pa3BUTH HA HUBOY
Mopasckor cucrema, obyxBarameM ciuBa JyxHe, 3amagHe u Bemuke Mopase. Ilpema
anekcy 0p. 7 EYlupektuse o Bogama (European Parliament & Council, 2000) 1 Ha ocHOBY
aHanu3e Mel)yHapoJHMX IIJIaHOBa 3a yImpaBibame ciaMBoM peke Emnbe m [lyHasa, mporec
IUTAaHUPaa HHTETPUCAHOT yIIpaBJbakha PEYHIM CIMBOM Mopa cajapxartu cieaehe:

e ONTH Tperyie]l KapaKTepUCTHKAa CIMBA W 3HAYajHUX IPUTHCAKa HAa CTaTyC M
KBaJIUTET MOBPUIMHCKHUX U TIOJ3EMHUX BOJA y CIIUBY
KapTHpame 3almTrheHa noapyyja
KapTUpame Mpeka MOHUTOPUHTA
KapTUpamwe pe3yaTaTH MOHUTOPHHT [Tporpama
JICTA UJbEBA 32 MOCTH3ake JJ0OPOT EKOJIOIIKOT CTaTyca Boza
€KOHOMCKA aHaJii3a Kopuihema Boje
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e mperieq npenBul)eHNX Mepa YKIbydyjyhu HaunH OTydiBamka 3a 1aTe Mepe

e  KJIMMAaTCKe IPOMEHE U PH3ULU OJ IIOILIaBa

e  W3BEIITaj jaBHOT MH(OpMHUCama U KOHCYJTAIMja H (b UXOBUX pe3ysiTaTa

OKOCHHITy TaKBOT IIaHA YMHE: WIACHTHU(HUKAIja U MPerno3HaBame MPUTHCaKa Ha

CTame BOJIa Y CIIMBY, Ca jJe[JHE CTPaHe, U OTpeda 3a BOJOM, ca Ipyre CTpaHe; KOHIUINPAhE
npobiema u gAeduHHcame MOryhHX pellerma; KOOPIWHHCAkE Ca 3aMHTEPECOBAHUM
CTpaHamMa Kako OM ce IOCTHIrao JOTrOBOp y BE3M NPEIIOKEHHX Mepa M Ha Kpajy
nmiuteMernrtanja  miana  (IHP & NARBO, 2009). Mehyrum, ycBajameM U
MMITJIEMEHTAlMjOM IUIaHa LUKIyC Ce He 3aBpluaBa, Beh ce odekyje Na/bh MOHUTOPHMHT H
eBajlyallija IUIaHA M NPEIJIOKEHHX Mepa y LMJby HOOOJbIIama IUIaHa M OoAroBapajyher
OJIUTHHTA.

3akbydak

KonrnenT uHTErpHCcaHor yIpaBbama PEUHUM CIMBOM HAcTao je m3mely cBe Behmx
noTpeda 3a BOJOM Y jeJHOM DPEYHOM CIIUBY, ca jeJHE CTpaHe, M CMamema KamanuTeTa
peuHor cimBa 1a 3aJ0BOJbH Te pactyhe morpebe, ca apyre crpane (Borisavljevié, 2009).
HHTerprucano ynpapibambe PEYHUM CIMBOM 3HAUU OJPIKUBO YIPABIbAKE PECYpCHMa CBEXKE
nujahie Boze, ai ¥ OMOIUBEP3UTETOM U APYTHUM IPUPOJHUM PECYypCHMa PEYHOT CIIUBa
(3emsbuinTe, nryme). OBaj cBeoOyxBaTaH (XOJIMCTHYKH) MPUCTYII MOJIpa3yMeBa yTBphHBambe
3aKOHCKHX, aJMHHUCTPAaTHBHUX M TEXHMYKHX Mepa, MOIITOBakE¢ NPUHLMIA ,,3araljuBay
ruraha® u npeBeHTHBHU npuHIMI. OCHOBHA 00eJexkja Cy capajiha 3eMajba y CIMBy JyKHe
MopaBe kpo3 OunarepanHe cropasyMme; WHTETpHUCarkeé Mepa, OMIyKa M TPOILIKOBA KpO3
CEeKTOpE Kao IITO Cy MHAYCTpHja, MOJHOIIPUBPEaa, YpOaH! U pypalHU pa3Boj; n3berapame
koH(mKkata m3mel)y naTepecHux rpymna (Borisavljevié, 2009).
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Abstract: In the last decade in particular, Serbia encountered the problems of drinking water supply, which
influenced the perception of professional public about the water crisis but also started more intensive work on water
resource perseverance as well as the implementation of European Water Directive. One of the main demands of the
Directive focuses on integrated river basin management (IRBM), which is a complex and a large task. The need to
collect data on water quality and quantity, specific and key issues of water management in JuZzna Morava river
basin, pressures on river ecosystem, flood risks and erosion problems, cross-border issues, socioeconomic
processes, agricultural development as well as protected areas, and also to give the measures for solving problems
and pressures recognized in the basin, is undisputable. This paper focuses on detailed analysis of specific pressures
on river ecosystem and composition of recommendations for integrated management of Juzna Morava river basin
as cross-border river basin, taking into the account European experiences in IRBM.

Key words: Juzna Morava, river basin, decision making, integrated management, decentralization

Introduction

Among natural resources, United Nations assess water resources as critical upon
which social, economic, and ecosystem development depend (UNESCO, 2012; IBRD, The
World Bank, 2004). Globally, it could be said that the water resource is endless, but
considering the amount of water that is fit for use, water pollution trends, certain territories
suffering from water shortage or having bad water, water resources should not be considered
inexhaustible (Borisavljevi¢, 2009). Since the water is treated as strategic resource of the
century, due to the lack of water from the point of view of international security tensed
conflicts of interest could be expected (as is the case with oil). Since 80% of world
population is exposed to a high risk of water deficiency or bad water, the protection of
drinking water resources requires society’s responsible reaction concerning the choice of
most appropriate concept of management of this resource which implies identifying main
factors of their degradation on a wide level and the implementation of adequate measures
(Vorosmarty et al., 2010).

The improvement in water management in European Union was the step caused by
rapid water quality and ecosystem degradation in 40 international basins in European Union.
(UNESCO, 2012). Adopting the Water Directive (EU WFD, 2000/60/EC), European Union
conditioned Member States that waters in rivers, lakes, ground waters and riverside areas
must reach good ecological status by 2015. However, it is a huge task even for European
Union Member States. Due to the fact that many countries are far from fulfilling the
requirements given in the Directive, the new deadline, i.e. target year seems to be necessary
(Federal Ministry for the Environment, Nature Conservation and Nuclear Safety, 2010;
Borisavljevi¢, 2011). European Union insists upon measures which will enable sustainable
use and the protection of waters in river basins, which would also undoubtedly improve the
economic benefits (Vorosmarty et al., 2010). Finally, one of the main demands of the
Directive focuses on integrated river basin management which is a complex and a large task.
(WWEF, 2001; Gourbesville, 2008; Earle & Blacklocke, 2008).
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The use of cross-border waters and their protection is regulated by 1992 UN Water
Conference. It requires preparedness of the countries in the basin for joint bilateral and
multilateral agreements as well as joint institutions. Almost half of the land is covered by
international river basins meaning that the development and implementation of joint
strategies is essential (Raadgever & Mostert, 2005). Canada and USA are marked as leaders
in bilateral cooperation in using and protecting joint waters (UNESCO, 2012). In recent
international practice in the field of water management the following concepts were
developed: integrated river basin management (IRBM i.e. Integrated catchment management
ICM) and integrated water resources management (IWRM). All of them point out the
necessity of management of this vital resource within the scope of natural borders
(Gourbesville, 2008).

In the last decade in particular, Serbia encountered the problems of drinking water
supply, which influenced the perception of professional public about the water crisis but
also started more intensive work on water resource perseverance as well as the
implementation of European Water Directive (having in mind the tendency of our country to
join European Union) (Muskatirovi¢, 2001). Apart from that, there were real ecological
catastrophes of international character in river ecosystems which posed the warning for
water management authorities and decision makers on waters in Serbia and in region
(Borisavljevi¢, 2011). There is a considerable lack of public information on alarming facts
and possible scenarios concerning the water management issues with the aim of increasing
stakeholders’ awareness about water resource protection. Past experience in our water
management shows that the water was managed within administrative and political borders
and not within natural borders. If it is for any consolation, such approach was present in the
rest of the Europe until recently.

This paper focuses on providing the recommendations for integrated river basin
management of Juzna Morava as cross-border river basin, taking into account the European
experiences in IRBM. The need to find the data on specific and key problems of water
management in Juzna Morava basin, pressures on river ecosystem, water quality and
quantity, flood risks and erosion problems, cross-border issues, socioeconomic processes,
agricultural development as well as on protected areas in the given basin, but also the
measures for solving the problems and pressures recognized in the basin are undisputable.
Apart from that, this paper provides the support to implementation of integrated river basin
management in river basins in Serbia and the region for the purposes of achieving benefits
in protection and preservation of waters and other natural resources in the basin.

In the initial phase of IRBM concept implementation in the case of Juzna Morava
river basin, it is necessary to perform the analysis and discussions following the issues
below:

- recognizing the specific problems and pressures in Juzna Morava river basin;

- considering institutional, personnel and technical and technological capacities for
the implementation of suggested concept;

- considering instructions and recommendations for IRBM implementation and the
application of European Union good practice experiences.

Methodological Approach

Published papers and studies, design reports dealing with the basin or part of Juzna
and Velika Morava basins were used in the preparation of this review paper. Using two
available bibliographies on the internet — ISI Web of Knowledge and Science Direct — we
chose professional and scientific papers on the subject of integrated river basin management.
Many professional papers on integrated river basin management were published worldwide.
The bibliography was used to provide the analytical scope on the example of Juzna Morava
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basin. However, it was noticed that researches and papers on the subject of integrated river
basin management were scarce in scientific and professions magazines in Serbia. Interviews
and constructive conversations with the experts from Serbia and abroad on this subject were
also of great significance.

Since the this paper is on the protection of water resources following the principles
of EU politics on waters, we started with the Water Directive, but also with International
plan for river basin management of Elba River, International Committee for Elba River, and
plan on river basin management of the Danube River, International Committee for the
Danube River protection from 2009, which were used as models and examples. Apart from
that the data from Republic Hydrometeorological Service were used and detailed analysis of
specific problems in the basin was performed.

Properties of JuZna Morava River Basin

Juzna Morava river basin is mountainous with the elevations varying from 300 m
to 2169 m (Midzor peak on Stara Planina) above sea level. The basin is not symmetrical
which is explained by its tectonic history. Apart from that, the fact that Juzna Morava River
meanders could not be explained as the result of fluvial erosion but as the consequence of
tectonic movements which fixed the meanders (Petkovic, 1995).

Map no.1 JuZna Morava basin
Source: Babi¢ Mladenovié, Petkovi¢, & Knezevic, 2010

From macro-geological point of view, Juzna Morava connects Aegean basin with
Pannonian basin in Grdelica gorge. Juzna Morava has a composite valley, which means it
consists of series of gorges and depressions in this order: Gnjilane depression — Konculj
gorge — Vranje depression — Grdelica gorge — Leskovac depression — Ni§ depression —
Aleksinac depression — Stala¢ gorge.

Juzna Morava is created by the confluence of Binacka and PreSevska Moravica at
Bujanovac. General flow direction is south to north and after 316 km, Juzna Morava
confluences with Zapadna Morava at Stala¢, thus creating Velika Morava. Morava system is
mostly on Serbian territory and belongs to Black Sea drainage basin. The most important
left tributaries to Juzna Morava are Jablanica, Veternica, Pusta Reka and Toplica, whereas
the most important right tributaries are Vrla, Vlasina, Sokobanjska Moravica and Nisava. Its
own drainage area is 15.696 km?”, and 85% is in Serbia. There are seven water reservoirs
with the volume of more than 10 million m>, four reservoirs with the volume less than 10
million m® and 35 small reservoirs all of which serve for the purposes of water supply
(given in the table under w), energy (e) and flood defence (f).

Table 1. Reservoirs with the volume of more than 10 million m* in Juzna Morava basin
Source: Jaroslav Cerni Institute for the Development of Water Resources

According to the data obtained from Jaroslav Cerni Institute for the Development
of Water Resources, Juzna Morava Basin mainly belongs to Serbo-Macedonian ground
waters. Apart from pleocene water bearing areas of Leskovac depression, alluvial sediment
of Juzna Morava is significant for the water supply.

Table 2. Ground water resources in districts in JuZna Morava river basin.
Source: Jaroslav Cerni Institute for the Development of Water Resources

Temperate continental climate is found in JuZzna Morava Basin. Lowest absolute air
temperatures were recorded at the following weather stations: Vlasina -31,2 °C, Leskovac -
30,5 °C and Babusnica -30,5 °C, whereas highest absolute air temperatures were recorded in
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Prokuplje 42,7 °C, Ni$ and Vlasotince 42,5 °C, Leskovac 42 °C. The absolute maximum
precipitation was recorded on precipitation station Rakov Dol (Babu$nica municipality) -
220 mm.

Table 3. Average monthly and yearly precipitation values in mm
Source: Republic Hydrometeorological Service of Serbia, Jaroslav Cerni Institute for the Development of Water
Resources

Diagram 1. a) Climate diagram for Vranje (by Walter) b) Climate diagram for Leskovac (by Walter)

The series of data on average Juzna Morava discharge show the properties of water
regime and water level of the discharge area. In Juzna Morava river basin, frequency
Qmax>Qumaxsr 18 the most prominent at the end of spring — first half of June, then the beginning
of summer — the last decade of June, beginning of July (Ristic, Radic, & Vasiljevic, 2009).

Table 4. Average monthly and yearly discharge of Juzna Morava for the period from 1946 to 2006
Source: Republic Hydrometeorological Service of Serbia, Jaroslav Cerni Institute for the Development of Water
Resources

Juzna Morava valley has a great national, geostrategic and socio-economic
importance. Even though the river and its tributaries are not navigable, Juzna Morava
provides the traffic on Corridor X both for railway and highway traffic for Belgrade —
Skopje — Thessaloniki highway. Nevertheless, Juzna Morava with its tributaries has a great
potential for electrical energy generation, for example: bed slope of Juzna Morava is 354 m,
calculated potential is 797-10° kWh/year; bed slope of Nisava is 299 m, potential 430'10°
kWh/year; Toplica: 725 m, 277-10° kWh/year (Jaroslav Cerni Institute for the Development
of Water Resources & The Ministry for Agriculture, Forestry and Water Management,
2001). The largest hydropower plants in the basin are: “Vrla I-IV” on the river Vlasina and
“Pirot” on VisoCica. Large reservoirs like “Prvonek” on Vranjskobanjska river, “Zavoj” on
Visocica and “Bovan” on Aleksinacka Moravica are for water supply, whereas smaller
reservoirs are for the tourism, fishing and water sports. There are two fishing areas with the
presence of cyprinids used for sport fishing (Jaroslav Cerni Institute for the Development of
Water Resources & The Ministry for Agriculture, Forestry and Water Management, 2001).
Even though this part of Serbia is rich in termomineral waters, capacities and potentials such
as Vranje, Ni§, Bujanovac and Zvonacka spas are not exploited sufficiently. Stara Planina
and Sic¢evac gorge are declared as nature parks, P¢inj River valles, Lepterija-Sokograd and
Vlasina are areas of remarkable properties. Vlasina area is on the list of Ramsar Convention,
whereas Pavolja Varo§ was declared a natural monument.

Aleksinac mine of brown coal is located in Juzna Morava basin and its capacity is
over 27 billion tons of brown coal and close to two billion of oil shale. Underground coal
mining techniques were applied by the end of 19" century (1989) when 20 miners were
poisoned by carbon monoxide.

According to statistical data, the population in Juzna Morava river basin counts
approximately 700.000 inhabitants. Depopulation is noticeable especially in the area of
Stara Planina with a lot of “dead” villages or with three inhabitants of old age. Cities and
municipalities in Juzna Morava river basin are agriculturally underdeveloped with
unsuccessfully privatized industry or industry with reduced capacity.

Specific Issues in JuZna Morava River Basin

Being indisputably important for socioeconomic life and suitable for human
settlements and industrial development, river valleys are directly threatened by those human
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activities (Babi¢ Mladenovi¢ et al., 2010). In many areas of Juzna Morava, flood zones and
wet areas are dried and turned into anthropogenic areas increasing the flood risk due to the
decrease of the areas suitable for the reception of flood waves and absorption of organic
polluters. Apart from that, the designs for river training in Juzna Morava basin disregarded
ecological principles in the past, often leading to the degradation of coastal and aquatic
ecosystems. It is expected from new designs to adhere to ecological principles.
(Kostadinov, 2007; Babi¢ Mladenovi¢ et al., 2010). Recently constructed dams as well as
torrential partitions on JuZzna Morava subsidiaries do not have fishways thus violating the
ecological and ecosystem standards given in the Directive.

The largest industires in Vranje, Leskovac, Ni§, and Vladi¢in Han are the biggest
organic polluters of Juzna Morava. Only several cities and industries in Juzna Morava basin
have the plants for waste water treatment. Non-purification of waste waters is one of the
main factors which reduce the water quality in rivers. Apart from that, there is a large
problem with wild waste disposal areas on the banks of the main stream and subsidiaries
which not only reduce the water quality but also increase the consequences of flood waves.

Natural forest and soil riches were destroyed quickly in the past. Some parts of the
river basin were completely bared in the first half of the previous century which quickly led
to excessive erosion and torrential floods causing great material damage and even human
losses (Petkovié, 1995; Kostadinov, 2008). Year 1907 is considered to be the beginning of
anti-erosion works in Serbia with the most intensive works being conducted after the Second
World War until the end of 80 of the last century. The events in the last two decades warn
about the necessity of new anti-erosion works in torrential streams (Kostadinov, 2007).

Table 5. Land use in upstream part of the JuZna Morava river basin
Source: Kostadinov S., et al, 1997

Juzna Morava upstream in the area upstream from Grdelica to Macedonian border,
especially through Grdelica gorge, was particularly hit by erosive processes and therefore
subject of many designs and studies for the execution of aniterosion works.

Table 6. Erosion spread and intensity in Grdelica gorge
Source: Kostadinov S., et al 1997

Table 6 shows that the mostly spread erosion in the upstream is of middle intensity
as per S. Gavrilovi¢ classification (Gavrilovi¢, S., 1972). Average annual erosion sediment
production in Juzna Morava is calculated to 11.7-10° m’year™, average annual sediment load
transport is 2.3-10° m’year”!, whereas average annual bedload transport is 276.000 m’year™
(Petkovié, S., Kostadinov, S., et al., 1997).

Diagram no.2 Sediment transport balance (calculated using S. Gavrilovi¢ method)
Source: Petkovi¢, Kostadinov et al., 1997

The most significant torrential tributaries to Juzna Morava carrying the most
sediment are found in Grdelica gorge and Vranje depression. The classification of torrential
tributaries of Grdelica gorge and Vranje depression according to S. Gavrilovi¢ (Gavrilovié,
1975) is given in table 7 which shows that there are 210 torrential tributaries on a small area
causing great damage to settlements, agriculture and economy in general by their frequent
floods. Particularly important damages are the ones inflicted to two important international
traffic routes: the road (motorway in the near future) and Belgrade — Ni§ — Skopje — Athens
railway. They also carry large amounts of sediment into Juzna Morava disrupting its flow
regime, carrying the sediment further in Velika Morava and after that in “Perdap” water
reservoir causing series of damages by water reservoirs silting to the reduction of the
capacity of the electrical energy production to reduction in water quality.
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Table 7. The classification of torrential flows in Juzna Morava upstream
Source: Kostadinov, et al, 1997

Soil erosion with its consequences, such as soil loss, change in flow regime,
torrential floods, water retention silting, causes detrimental ecological “on-site” and “off-
site” effects. “On-site” effects entail ecosystem degradation as a consequence of intensive
erosive processes and soil losses, whereas “off-site” effects are less studied and visible.
During the process of discharge on erosive areas, along with soil particles other particles of
natural (organic or inorganic) or synthetic origin. The particles of artificial fertilizers and
pesticides used for increasing the agricultural yield reach hydrological network by erosive
sediment changing the water quality by mechanical and chemical pollution (Kostadinov,
Markovi¢, & Topalovi¢, 1997).

Particular problem encountered in Juzna Morava basin is uncontrolled and illegal
exploitation of sand and gravel from river beds, primarily from the main stream of Juzna
Morava (Ministry of Agriculture, Forestry and Water Management of the Republic of Serbia
- Directorate for Water, 2005). Republic Water Management Company “Srbijavode” tries to
solve this problem in order to prevent the disturbance in water flow regime, natural
hydromorfology, and flood risk increase. Unfortunately, there is no significant success due
to the following reasons: small number of water management inspectors without appropriate
authority, inability of full implementation of the Water Law of the Republic of Serbia,
inefficient action of judicial authorities in cases of complaints made by water management
inspectors and similar.

Integrated River Basin Management

Integrated river basin management starts when recognized that politically
determined administrative borders should not play an important part in managing important
natural resources. Many international development organizations support this concept when
financing the projects (Dinar et al., 2005). Global Water Partnership defines integrated water
resource management as means to achieve the goal of using water without jeopardizing
ecosystem’s vital functions and encouraging economic and social well being (Swatuk &
Motsholapheko, 2008; IHP & NARBO, 2009). Integrated water resource management
contributes to socioeconomic development in the basin. Water resource management is
based on the premise that what happens in one part of the basin affects people and
environment in other parts of the basin (Gourbesville, 2008). The same author claims that
the grater use and pollution of natural resources in the basin the higher co-dependency
between users. Due to the complexity of the topic, there is a need for multi-fold and multi-
sectoral river basin management (Gourbesville, 2008).

The processes of managing national river basins are considerably different to
managing international river basins. From the point of view of management, greater success
could be expected in general if the basin belongs to federal republics rather than unitary
system of government (Dinar et al., 2007, Dinar et al., 2005). Decentralization in the
developing countries such as ours is one of the reforms conducted in several sectors and
which is more popular in the field of river basin management (Dinar et al., 2007).
Decentralization in this context shifts away the management of water resources from
national level to the river basin level of government. On the other hand, it is necessary to
develop certain capacities in order to conduct decentralization in river basin management.
The lowest level of decentralization entails the involvement of stakeholders and water
resource users in one river basin and is conducted with the aim of increasing transparency in
decision making (Dinar et al., 2007). For Ireland authorities, public participation and
integrated water resource planning are key elements of the new ecological approach to
integrated water resource management (Earle & Blacklocke, 2008). Participatory approach
in specialized literature is seen as the method of structuring the process of decision making
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where stakeholders which are not experts are active and influential and have the possibility
to give information and make important proposals (Nunneri & Hofmann, 2005).

Dinar et al. (2005) in his researches presupposes that the success and results of
decentralization depend on input conditions, primarily on the level of economic
development in the region of the river basin, population density and resource distribution
between the users in the basin. Dinar et al states that decentralization requires financial and
other resources by stakeholders, that densely populated river basins are more included in
problem solving, and that extreme differences in resource distribution could seriously
jeopardize the process of decentralization (Dinar et al., 2007). Economic, political, and
social differences between users in the river basin could affect the trust between users and
authority (Dinar et al., 2007). Since the process of decentralization with the burden of
conflict are conducted with difficulties, the mechanisms for resolving conflicts and issues
must be developed (Dinar et al., 2007). In order to achieve successful decentralization, it is
necessary to have an adequate time frame. At the beginning, the time is necessary to develop
institutional cooperation and override, built up a trust, acquire knowledge from trial-and-
error learning.

Decentralization of river basin management most commonly requires establishing
the river basin organizations - RBOs (Dinar et al., 2007). Such organizations in Europe are:
International Commission for the Protection of the Danube River — ICPDR, International
Commission for the Protection of the Rhine — ICPR or International Commission for the
Protection of the Elbe — ICPE. Finally, there is International Network of Basin
Organizations (INBO) as the top organization with headquarters in Paris. Apart from those,
the support could be found with International Capacity Building Network for Integrated
Water Resource Management in the basin — CAPNET. The significance of these
organizations could only be seen if compared to the state of water resources in the basin
prior to their establishment.

According to the UN Water Instruction for the implementation of integrated water
resource management concept in the river basin, inter-sectoral interaction is necessary
including: agricultural sector, industrial sector, water supply sector, hydroenergy sector,
flood defence sector, environmental sector, waste water sector (IHP & NARBO, 2009).

The estimation of the water quality and quantity in the river basin is the key task in
integrated river basin management (Jia, Niu & Wang, 2007). For the purposes of river basin
management it is necessary to identify human activities which detriment the water quality
(Nunneri & Hofmann, 2005). Nutrient input reduction measures into waters could vary,
from imposing taxes to establishing emission rates and technical requirements and could be
applied on various levels (national, regional, or business level) (Nunneri & Hofmann, 2005).

European Environmental Agency (EEA, 1999) adopted DPSIR approach as the
means of analysing the interaction between man and ecosystem, taking into consideration
five different variables: 1) socioeconomic development process 2) environmental impacts as
the result of socioeconomic development 3) changes and the state of environment 4) total
impact on man’s well-being and 5) society response (measures) to unwanted effect of
socioeconomic development.

Figure no.1 DPSIR approach linking social and environmental processes adapted to the Elbe catchment
(Nunneri & Hofmann, 2005, EEA, 1999)

Decision support system (DSS) belongs to computer based information systems
helping in the process of decision making and plays a significant role in river basin
management (Gourbesville, 2008). According to Gourbesville, DSS entails the support for
operations management on one hand and the support in strategic decision making and
planning on the other. The latter entails monitoring, data collection and processing; all that
is oriented towards reaching the conclusion on the matter of state fact in the case of water
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resources, which has, as an end goal, the support in decision making, taking into the account
the perspectives and possible scenarios, as well as multiple alternative evaluation and
analysis. For the support in decision making and implementation of IRBM, appropriate
technical surrounding is required.

On the other hand, Hutter & Schanze (2008) ask an important question: how do the
experts make quality decisions in the situation of limited knowledge on interchangeable in
the future? Schanze et al emphasises the importance of uncertainties and regional changes
(climate changes, land use changes) in long term planning in the field of integrated river
basin management. Therefore, they suggest simulation approach to several possible
scenarios, oriented towards reaching the most optimal decisions (for more detail see
Schanze et al., 2012). Same authors emphasise that the water crisis, either loss or pollution,
should motivate people to use the present and past experiences to avoid disastrous scenarios
in the future.

Discussion and Critical Approach

Significant issues in water resource management in Juzna Morava river basin are
primarily concerned with quantity and quality of surface waters (rivers and lakes, i.e. water
reservoirs) and ground waters. Determination of the water quality in Serbia is covered by
Water Classification Regulation (Official Gazette of the Republic of Serbia, No. 5/68) and
Law on Waters (Official Gazette of the Republic of Serbia, No. 30/10), even though further
quality classification and coordination with the EU Water Directive is expected soon.
According to the data from Republic Hydrometeorological Service of Serbia the quality of
ground waters is measured on 9 stations in Juzna Morava Basin and it falls into I and II
category. According to the Environmental Protection Agency Report, the water in water
reservoirs Zavoj, Vlasinsko Jezero, Barje and Prvonek fall into II category using SWQI
(Serbian Water Quality Index) method. SWQI is calculated by addition of nine physical-
chemical parameters and one microbiological parameter for the water quality (water
temperature, pH value, electroconductivity, % of O2 saturation, BIIKS, suspended matter,
total oxidized nitrogen (nitrates+nitrites), orthophosphates, total ammonium and the most
likely number of coliform bacteria (Report on the State of the Environment in Republic
of Serbia for 2010, 2011, National Environmental Protection Indicator List, Official Gazette
of the Republic of Serbia No. 37/2011). The described five water quality categories are
obtained by calculating this index (excellent, very good, good, poor and very poor). The
control of waste water release and the construction of waste water treatment plants are of
great significance for water quality control.

The construction of dams for the purposes of electric energy production and water
supply considerably changed Juzna Morava ecosystem by changing hydrological regime,
continuity of river ecosystem, and the transport of erosion sediment. Apart from that,
species composition and richness of fish were changed so the construction of fishways on
dams is one of the main recommendations for achieving the “good ecological status”. For
example, Integrated River Basin Management of the Elbe plan defines the deadlines for the
increase in the number of fishways on transversal dams constructed on the Elbe river (IKSE,
2009).

Apart from dam construction, the cause for the change in natural morphology of
river basin were the works on river bed regulations which often did not entail the ecological
principles (Kostadinov, 2007; Babic Mladenovic et al., 2010). The significance and
preservation of flood areas are defined by Water Directive and Floods Directive. Flood area
ecosystems play an important role in the whole basin providing the improvement of waters’
ecological status and complete ecosystem (Vorosmarty et al., 2010). Apart from being
recognized as natural water treatment plants reducing the level of organic pollution, they
also serve as areas for the reception of flood waves (Mdlder & Schneider 2010). Therefore it
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is necessary to insure that the area along the river bed of Juzna Morava and its tributaries
could provide the reception of flood wave in order to protect the inhabited riverside. For that
reason, Babic Mladenovic et al. (2010) suggest the renewal of Juzna Morava flood areas
floowing the ecological principles. The authors also note that river banks are unstable and
prone to erosion.

Soil erosion and torrential floods, as the result of intensive “torrential rains” in
torrential basins of Juzna Morava tributaries, high relief energy, and strong soil erosion
resulted in catastrophic consequences to local community and wider recently. Such events
lead to a conclusion that it is necessary to perform extensive antierosion works in basins.
Likewise, the compromise between planned construction of ski resorts on Besna Kobila
Mountain and erosion protection incurred by its construction must be reached.

Challenges in risk management and uncertainties in planning in JuZzna Morava
basin are manly connected to main stream floods and catastrophic torrential floods of minor
tributaries, as well as to climatic extremes. Therefore the need to prepare a preliminary flood
risk evaluation, flood maps, and flood risk maps, and finally the risk management plans
(internal and external) in accordance with the Floods Directive 2007/60/EK (European
Parliament & Council, 2007), which resulted from Water Directive 2000/60/EK exists.

Operation report prepared in accordance with Water Directive 2000/60/EK,
distinguishes six water bodies in JuZzna Morava basin, four of which are characterized as
heavily modified (Ministry of Agriculture, Forestry and Water Management of the Republic
of Serbia - Directorate for Water, 2005).

The Study on Integrated Water Resource Management in Velika Morava basin is
under preparation and aims to be in accordance with EU Water Directive requirements.
However, this study does not cover the areas of Morava basin outside Serbian borders
meaning that the attribute integrated losses its significance. On the other hand, the
contribution of the authorities in Serbia in the field of water management to International
Commission for the Protection of the Danube River for the preparation of the plan for
Integrated River Basin Management for the Danube River is undisputable.

The question of cross border coordination and cooperation is one of important
aspects and conditions for successful IRBM implementation. The largest part of Juzna
Morava spreads on Serbian territory, whereas the remaining (15%) is on Bulgarian and
Macedonian territory. Bearing in mind the intensive process of European integrations in our
country and Macedonia, as well as friendly relationship between the countries in the basin,
international cooperation should not be an impediment to IRBM praxis. When it comes to
IRBM of Juzna Morava, the cooperation between authorized institutions of these three
countries should be defined by bilateral and multilateral agreements. However, the idea of
integrated river basin management of Juzna Morava could be jeopardized by the fact that
part of the basin spreads on the territory of Kosovo and Metohija, and due to political
reasons, successful cooperation with the authorities there could not be guaranteed.

Public information and consultation are one of the key factors in successful
application of IRBM concept. Public participation should be insured in order to obtain the
public’s perception of IRBM concept and discuss the suggested measures for the protection
and conservation of water resources. It is also necessary to build up capacities through
educational programmes for stakeholders in the basin, and also for decision-makers,
authorities, and experts.

Figure 2. Institutional capacities for implementing the IRBM concept in Serbia

Critical questions and IRBM when it comes to developing countries are, among
other, of institutional and technical character. Integrated river basin management requires
knowledge exchange, institutional override, override between science and politics in
agriculture, as well as multidisciplinary research.
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For the purposes of water resource management, it is necessary to perform the
water quality analysis, analysis of the influence of human factor on water quality, as well as
economic analysis of water use based on the long-term prognostics of water supply and
water requirement (Vorosmarty et al., 2010). This complete (holistic) approach entails the
determination of legal, administrative, and technical measures, obeying the principle
“polluter pays”, “user pays”, and “full cost refund”. Basic criteria are cooperation of
countries in Juzna Morava basin by the means of bilateral agreements; integration of
measures and decisions in sectors such as industry, agriculture, and urban and rural
development; avoidance of conflicts between stakeholders (Borisavljevié¢, 2009).

The recommendation for successful water resource management is the preparation
of the plan for Juzna Morava river basin management including all stakeholders and
countries in the basin. For this type of approach, the support of European Union funds and
institutions is necessary. However, it might be more efficient to develop such a plan on the
level of Morava system, covering Juzna Morava, Zapadna Morava and Morava basins. In
accordance with the annex 7 to Water Directive (European Parliament & Council, 2000) and
based on the analysis of international plans for river management of the Danube River and
the Elbe, the process of planning the integrated river basin management must contain the
following:

e general overview of basin properties and significant pressures on the status and quality of
surface and ground waters in the basin
mapping of protected areas
mapping of network monitoring
mapping of monitoring programme results
the list of goals for achieving good ecological status of waters
economic analysis of water use
overview of anticipated measures including the means of decision making for given
measures
climate changes and flood risks
the report on informing and consulting the public and its results
The framework of such plan is: identifying and recognizing the pressure on the
waters in the basin on one hand, and the water requirements on the other; marking the
problem and defining possible solution; coordination with stakeholders in order to achieve
the agreement concerning suggested measures and plan implementation in the end (IHP &
NARBO, 2009). However, the cycle does not close with the plan adoption and
implementation and further monitoring and plan and suggested measures evaluation for the
purposes of plan improvement and appropriate auditing is expected.

Conclusion

The concept of integrated river basin management occurred as the result of
increased water requirements in basin on one hand, and reduced capacities of the river basin
to meet the increased requirements on the other (Borisavljevi¢, 2009). Integrated river basin
management refers to sustainable management of drinking water resources, but also to
biodiversity and other natural resources in the basin (soil, forests). This complete (holistic)
approach entails the determination of legal, administrative, and technical measures, obeying
the principle “polluter pays” and the prevention principle. Basic characteristics are the
cooperation of the countries in Juzna Morava basin by the means of bilateral agreements;
the integration of measures, decisions and costs in sectors such as industry, agriculture,
urban and rural development; avoiding conflicts between stakeholders (Borisavljevic, 2009).
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